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HAE

4.

5.

. IR
MR 7 v ) X Lk
Introduction to algorithms for machine learning

. BEOBMEBE
Hi
W CHASINL TV T) ZALIZDOWTEY, HFZRD L.
B
MBI RWICHEE ENTEY, BEOITA 7)) S22 4T IEHTH MHEICEWFEENTEL X)L TR, 2094 75)0hTiE ok
I LEHEATONTOLZDOTL &9 2 ? AIZHETIE, WREB 2 L) BCHMET2 ETEEL, W27 VI XL %250F T.
Object:
In this course, students will learn about several algorithms used in machine learning.
Summary:
Machine learning becomes an increasingly important topic of artificial intelligence. There exist many machine learning libraries which are used by not only experts but
also beginners. So what kinds of algorithms are actually performed in that library? In this course, students will learn several algorithms that are important for making
better use of machine learning.

. HEOBERLE
BWEEOT N TY XAk KT DI ET, BAEOTA T T R LSS OBMER L BH L, LY A EHEE O £ B 5.

By improving machine learning algorithms, students will get over "passive’ machine learning using libraries, and acquire more advanced machine learning techniques.

BEOARE - AECEETE !
L BEER LT VT ) XA

{1 %=k 7 o)

L GE2 (MR- PR TY)
CEYE L GEURRE)

g2 (a VAT 4y 2 AlE)

L UEARE TV FATFLAD

75 A8) 71 (KRBT

7 IA8) 72 (ERSE T
RSB ORRERIEAT)

10. BGFE1 CGR—= W K77 b &%)

11, Wk 2  CREE & F3i)

12. :;—w/#\ v F7—2 (CNN & RNN)
13 WL 1 (£ 7 AV

14. wfbsH 2 (Q=#)

15, F&o

1. Machine learning and algorithms

2. Classify 1 (perceptron)

3. Classify 2 (support vector machine)

4. Regression 1 (linear regression)

5. Regression 2 (logistic regression)
6
7
8

OO\IGHCH%OJI\DH

©

. Decision tree and random forest
. Clustering 1 (hierarchical method)
. Clustering 2 (non-hierarchical method)
9. Natural language processing (morphological analysis)
10. Validation 1 (hold out and cross validation)
11. Validation 2 (accuracy and sensitivity)
12. Neural network (CNN and RNN)
13. Reinforcement learning 1 (Monte Carlo method)
14. Reinforcement learning 2 (Q-learning)
15. Summarization

RARRFm T A

BEIENEES50%, LA — b ERE50%.
Short tests 50%, submitted reports 50%.

. BRHESLUSEE:

BWEE 7V T X4 SR SRR 2021 #oRkE

Python %W TS5 37 Sebastian Raschka #HRa&HA » 7L A 2016 &

Python |2 & 2 #aE8 AP #Ra&th s 2 7 25MmREZeT  Hhallstt+ — 24k 2016 B%H

Python ’C?—Sﬁ'uufﬁ/}ﬁ%’fﬁ”ﬂj S/ A — 2%k 2018 EH

F= S A LY ABAR EAREER, BEET A — otk 2018 BEH

ERESE Mtz S 2015 BE#H

WS & 74— 7T == FOLL ALHMPIN LT L2 by s8R a7 4 73— Hiiy
#@t4# Richard SSutton, Andrew GBarto #RALHMK 2000 Z#%#H

it 2019 ZEH

. BE URL :

. IR
BRBHIEMO LT 20T, HEFRASEEI L2, HRECT y 70— FENBMlk/ — FEMRAL, T8 - HET5 82T 2. $72, LEIIELTHED
.

The session time is limited and therefore self-directed learning is important. Students should be required preparetions and reviews using a textbook and lecture notes.
Some assignments will be provided when needed.

. R - R
. BEAO/NNVIAEBIAHL

ANEE
No

. 2Ot

- 707530 T OHRITSIE R .

BHEPCOTHEMT 5 LA MMES. A — )V TOEMOHRZ T2

Math and programming skills are not required.

Questions are accepted at any time in class. Students also can e-mail their questions.
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7IAZ) Y7, REEE, MLFEE LR EIZOWT, FEEDL LSSV AT LARERL, EF-F 2 NHETLEREBELTCZEO
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3. FEDREBRE:
PSS OEBER 2 Rk % J 12T 2 LRI, 7 — O O H1211) 5. Python i CERNLWUHE 70 7T A HFH )
5E912%0, A4 TIT)DENTREbIL L)k A.
4. BEOAR - FECEETTE !
Google Classroom (2 & - TH ¥ I 4 YEUET EIHEFA % .02 LT, Google Colaboratory % H\W72iE¥E 24T W ARSI % i
BT,
T
1. 4> vayryyay, @EOMER L EREREE
2, VIARINV YT TN ADT =T EITAY ) T
3. 7IAZY) Tk TFE
4. 2R ) 7 BB SR8 ) T
5. BEEE  FEHEIYTET— IS LR
6. EEEE  Fuy 77 e BAAARAZI—FT VA Y FT—7
7. EBEE BB ADET I E Mo 72T
8. EEBFEE  HAIRAZL—F NIy FT— 7 DEBOM X
9. WEFE mBEH
10. #Eyl Aot —trrra—%
11. FEBEEE  fdlt, OV A5 4 v 7 R, ERESEE
12. 5AbFE 0 Q P & B RIEIRER
13. fbFE 0 Q FEIC & A HIHRIE
14, safbsE gk E
15, &0
5. FiERHEAE ¢
HEOEARE, BLUOLK— FONETHET 5.
6. BRESSUBESE:
7. B9 URL :
8. IRERENFE

Google Classroom CTHMEE N A E T4 HM ZHIEL 2255, HEMELZHNTLR—- b 2RETL2LE DD 5.

. KT - ERAIRE
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TRERFHE

TEERERE A

K1 (2Bfy). HERFR:X (1, 2#0). HIUHB & EE MEHEE  BHRAZAER BBt 22— 1€x242-.
BB >/8U 25 ZCI-OINIO. EASHE : AR

1. ®¥EER
THHRAETE A
Information Science Basics A

2. IREDOBWEHE !
HROBZLEHMALOT 7O —FI12L ), REEL LTORERN LT AT IV - AFNVEEETLEEDIC, BiEEoTESH2TTRELTOY —
XN AFNVEEET D,
An introductory course to acquire the university-level academic skills through information science and technology, as well as the social skills required
to be a responsible citizen in the information society.

3. FEOEEBE:
TEERAIANT 2 08 F L 7 2R AR 2 AR EEG B ST REIC 20 B T &
T a— YA LY AOFHEI L LHMEE - MERRPTEL L9 124552
T = REERICH o T, KELT— ¥ LFETEOBY LIRS TEL LHI12h S Z L,
Rt so—BE LCEEZHR L., HHROBE - Bifie AL oBRICHEEERTE 2 (s S
Successful course participants will learn
to utilize the information technology for intellectual and productive activities,
to find ways to solve problems logically in terms of computer science,
to handle big data and statistics appropriately in the data-driven society, and
to raise awareness about the modern issues of science and technology in the information society as a responsible citizen.
4. BEONE - HELEEFE :
0. AV xrF—>ar EAH Y Iy, [HULKID @A1E] % HH75E)
02. £ aFrvary ERWEE- VAT LAOHBWHEF A N—tF 2 T4
03. V=% AF NV EHHRICBULERE (Z01)
04 V= xb - AXL BHREESICBT2ETE (20 2)

05. CAFNVT TEHEANIC X DM EEOEAR (F0 1)

06. CAFNT TEHEANIC X A EOREAR (F02)

07. CAENVT BB L B EDORAR (£ 3)

08. CAFNVIL avEar—YaFl-Trxrs (F01)
09. CAFNVIL avEar—var-vrxrs (F02)
10 7THF3Iv s - AFNVI arv¥ar—aFib->vFr 7 (#03)
1. 7H7F3Iv 7 - ZAF VI F=% - V575 —(ZD1)

12. 7HFIv 27 - AFNVI F—% - )77 —(FD2)

13. 7HF3Iv 27 - AFNVI F—% - )77 —(FD3)

4. 7HF3Iv 7 - ZAF VI F—=% - V575 —(ZD4)

15, BEHOBMEF LD
01. Orientation (will use your own computer and the notification letter of Tohokudai ID)
02. Introduction Basics usage of information systems and cyber security issues
03. Social skill Responsibility in the information society (part 1)
04. Social skill Responsibility in the information society (part 2)
05. Academic skill I Basics of intellectual production assisted by information technology (part 1)
06. Academic skill I Basics of intellectual production assisted by information technology (part 2)
07. Academic skill I Basics of intellectual production assisted by information technology (part 3)
08. Academic skill II Computational thinking (part 1)
09. Academic skill II Computational thinking (part 2)
10. Academic skill I Computational thinking (part 3)
11. Academic skill IIl Data literacy (part 1)
12. Academic skill IIl Data literacy (part 2)
13. Academic skill III Data literacy (part 3)
14. Academic skill IIl Data literacy (part 4)
15. Key points and conclusions
5. FiERHEAE ¢
BEAOLVR—FE2R L, FFECOHERMEZEET ., IO 2RE LT BEFHIZ1T9 .
Evaluation is performed comprehensively based on exercises from the lecture and homework assignments.
6. MBS USEE
av¥ar—aFth e YR ry BEAFHE, NRES BT, BINEME LR 2016 &EH
TEHRGH T — AR T4 BREE Ao At 2008 95%5%
7. BIE URL:
8. IRERFEISNFEE
BECRTHEICI) A (077 20K &) RSN HETRBET22 &,
Homework assignments (including computer programming) are given.
9. X% - EEAMIRE:
O
10. BEAD/INY I LEBIAR
PMOFERICTEMAT NV a v 2T 5FE. (Tid, [Zoft] OIHH L 2H)
We will use your own computer for the first week of the lecture. (See also "In Addition" section below.)
1. Z0Ofth :

WA OFEFE T [IILA ID d@sE ORILKID, 7 1D, #4449 — EAH ID At S izimd) | A3 2 7o
We will also use the notification letter of Tohokudai ID, which includes Tohokudai-ID, Campus Wi-Fi ID, and G Suite, for the first week of the lecture.
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. BEER

THHRAETE A
Information Science Basics A

. BEOBMEHE

EROBZEFMPEOT TO—FI2L Y, KZEEL LTORRNLETHTIv s - AFNVEEETLEL B0, BRLE0TEES L TRELTOY —
XN AFNVEEET D,

An introductory course to acquire the university-level academic skills through information science and technology, as well as the social skills required
to be a responsible citizen in the information society.

. FIEOIERR

TEREA 2 U722 2 i A S B AT REIC 2 5 T &

IV E2—=FH A T ADOTHEI L DHEE - MERRSTEDL L IR D I L,
T =Y REIERICH > T, KRELT— 5 LHETEOBY L IR VWATEL L) IR B T L,
HHLEO—BE LTCEEYER L. HROFE: - Hiffi & AH & OBRICHEY SRR TE 5 L) 1052 L,

Successful course participants will learn

to utilize the information technology for intellectual and productive activities,

to find ways to solve problems logically in terms of computer science,

to handle big data and statistics appropriately in the data-driven society, and

to raise awareness about the modern issues of science and technology in the information society as a responsible citizen.

4. BEOAR - HECEETE :

01.
02.
03.
04.
05.
06.
07.
08.
09.
10.
11
12.
13.
14.
15.
01.
02.
03.
04.
05.
06.
07.
08.
09.
10.
11.
12.
13.
14.
15.

5.

F)TrF—var Ay, THIEAID @mE ] 2HHFE)
f4rraysary ERWHEE - DATFLADMENHTEF A N—tF ) F 4
V=T x )b AF N EREKFICBITAEE (20 1)

V=T x)b- AF )V BRI BIAELE (20 2)

CAFNVT TEHEANIC X DM EEOEAR (F0 1)
CAFNT TEHEANIC X A EOREAR (F02)
CAENVT BB L B EDORAR (£ 3)
CAFNVI av¥ar—Yafn-IrFrs (201)
CAFNVIL av¥ar—vaFh-vrEyT (FD2)

THFIv Y - AFNVI av¥asr—ath->rFr7 (203)
THTFIvZ - AF VI =% - )75y —(FD1)
THFIvY - AFNVIOL F=% - V55— (FD2)
THFIv Y - AF VI F—% - V5773 —(FD3)
THTFIv Y - AF VI F=% - )75y —(FD4)

EHOBEBRLEF LD

Orientation (will use your own computer and the notification letter of Tohokudai ID)
Introduction Basics usage of information systems and cyber security issues

Social skill Responsibility in the information society (part 1)

Social skill Responsibility in the information society (part 2)

Academic skill I Basics of intellectual production assisted by information technology (part 1)
Academic skill I Basics of intellectual production assisted by information technology (part 2)
Academic skill I Basics of intellectual production assisted by information technology (part 3)
Academic skill II Computational thinking (part 1)

Academic skill I Computational thinking (part 2)

Academic skill II Computational thinking (part 3)

Academic skill III Data literacy (part 1)

Academic skill III  Data literacy (part 2)

Academic skill III  Data literacy (part 3)

Academic skill III Data literacy (part 4)

Key points and conclusions

PARRHE 5% :

BHREOLAR—-FERL, FRETOMEMELBET L, IO EREL T, BHGEHMTZ 1T o

Evaluation is performed comprehensively based on exercises from the lecture and homework assignments.

. BHESSUEES:

av¥ar—aFth e YR ry BEAFHE, NRES BT, BINEME LR 2016 &EH
TEMGIRr — AAY 714 EAEE 1 v A4 m% %%%

. B9 URL :
. IRERBNRE

FETORTHREICYMA (T0r T 20MEREEL) R SNHETRNT L L,

Homework assignments (including computer programming) are given.

. R - RERRRE

O

BEAO/IXYILELAHA
M OFHEF AR Sy a2 ERAT 2T (T, [Zoft] oEE bSH)

We will use your own computer for the first week of the lecture. (See also "In Addition" section below.)

. ZOf:

WA ORI TILA ID @sE ORILAKID, # 71D, /b — EAH ID Asiti S nrzdind®) | A+ 57
We will also use the notification letter of Tohokudai ID, which includes Tohokudai-ID, Campus Wi-Fi ID, and G Su1te, for the first week of the lecture.
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TEHRER A

k2 (2Bfy). MRFE: K (1~34). HUYE £ EE FERHE  BHEMEMEN FEtXX2-1€X252-.
BB >/8U 25 ZCI-OINIO. EASHE : AR

1. ®¥EER
THHRAETE A
Information Science Basics A

2. IREDOBWEHE !
EROBZEFMPEOT TO—FI2L Y, KZEEL LTORRNLETHTIv s - AFNVEEETLEL B0, BRLE0TEES L TRELTOY —
XN AR NVEEET D
An introductory course to acquire the university-level academic skills through information science and technology, as well as the social skills required
to be a responsible citizen in the information society.

3. FREOIERR:
TEREA 2 U722 2 i A S B AT REIC 2 5 T &

IV E2—=FH A T ADOTHEI L DHEE - MERRSTEDL L IR D I L,
T =Y REIERICH > T, KRELT— 5 LHETEOBY L IR VWATEL L) IR B T L,
HHLEO—BE LTCEEYER L. HROFE: - Hiffi & AH & OBRICHEY SRR TE 5 L) 1052 L,

Successful course participants will learn
to utilize the information technology for intellectual and productive activities,
to find ways to solve problems logically in terms of computer science,
to handle big data and statistics appropriately in the data-driven society, and
to raise awareness about the modern issues of science and technology in the information society as a responsible citizen.
4. BEONE - HELEEFE :
0. AV xrF—>ar EAH Y Iy, [HULKID @A1E] % HH75E)
02. £ aFrvary ERWEE- VAT LAOHBWHEF A N—tF 2 T4
03. V=% AF NV EHHRICBULERE (Z01)
04 V= xb - AXL BHREESICBT2ETE (20 2)

05. CAFNVT TEHEANIC X DM EEOEAR (F0 1)

06. CAFNT TEHEANIC X A EOREAR (F02)

07. CAFNVT BN X A HBEEORR (FD3)

08. CAFNVIT av¥ar—vaFl- T rFrT (FD1)
09. CAFNVIL avEar—var-vrxrs (F02)
10 7THF3Iv s - AXNVI av¥asr—arh->rFvs (203)
1. 773y 27 - AFNVI 7= - V75— (FD1)

12. 7HFIv 27 - AFNVI F—% - )77 —(FD2)

13. 7HF3Iv 27 - AFNVI F—% - )77 —(FD3)

4. 7H73Iv 27 - AFNVI 7F=% - V75— (FD4)

15, BEHOBMEF LD

01. Orientation (will use your own computer and the notification letter of Tohokudai ID)

02. Introduction Basics usage of information systems and cyber security issues

03. Social skill Responsibility in the information society (part 1)

04. Social skill Responsibility in the information society (part 2)

05. Academic skill I Basics of intellectual production assisted by information technology (part 1)
06. Academic skill I Basics of intellectual production assisted by information technology (part 2)
07. Academic skill I Basics of intellectual production assisted by information technology (part 3)
08. Academic skill II Computational thinking (part 1)

09. Academic skill II Computational thinking (part 2)

10. Academic skill I Computational thinking (part 3)

11. Academic skill IIl Data literacy (part 1)

12. Academic skill IIl Data literacy (part 2)

13. Academic skill III Data literacy (part 3)

14. Academic skill IIl Data literacy (part 4)

15. Key points and conclusions

5. FEERHESE -
BHREOLAR—-FERL, FRETOMEMELBET L, IO EREL T, BHGEHMTZ 1T o
Evaluation is performed comprehensively based on exercises from the lecture and homework assignments.
6. FREHSLUSEE:
aAy¥ar—atl- U rs AR NRIES EAEE, RIERE R 2016 B
THRGH T — AR5 714 WEH 4 = A 2008 %%%
7. BEURL:
8. BEREINFE
BECRTHEICI) A (077 20K &) RSN HETRBET22 &,
Homework assignments (including computer programming) are given.
9. EF - ERIEFE:
O
10. BEAD/SYILEFLEAH
WA ORI TEAR Y a2 EHT 2 F%E. (T, [Zofll] omEE b SH)
We will use your own computer for the first week of the lecture. (See also "In Addition" section below.)
1. Z0Ofth :

WA ORI TILA ID @sE ORILAKID, # 71D, /b — EAH ID Asiti S nrzdind®) | A+ 57
We will also use the notification letter of Tohokudai ID, which includes Tohokudai-ID, Campus Wi-Fi ID, and G Su1te, for the first week of the lecture.
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TEHRER A

K2 (2BfI). MRFHW: & (4~64). HUYWE  FE @F FEBEE : BERHNAMAER. RHEtXX&-11E2xX8-.
®EF>/NU Y ZCI-OINIOY. EASE | AASE

1. ®¥EER
THHRAETE A
Information Science Basics A

2. IREDOBWEHE !
EROBZEFMPEOT TO—FI2L Y, KZEEL LTORRNLETHTIv s - AFNVEEETLEL B0, BRLE0TEES L TRELTOY —
XN AR NVEEET D
An introductory course to acquire the university-level academic skills through information science and technology, as well as the social skills required
to be a responsible citizen in the information society.

3. FREOIERR:
TEREA 2 U722 2 i A S B AT REIC 2 5 T &

IV E2—=FH A T ADOTHEI L DHEE - MERRSTEDL L IR D I L,
T =Y REIERICH > T, KRELT— 5 LHETEOBY L IR VWATEL L) IR B T L,
HHLEO—BE LTCEEYER L. HROFE: - Hiffi & AH & OBRICHEY SRR TE 5 L) 1052 L,

Successful course participants will learn
to utilize the information technology for intellectual and productive activities,
to find ways to solve problems logically in terms of computer science,
to handle big data and statistics appropriately in the data-driven society, and
to raise awareness about the modern issues of science and technology in the information society as a responsible citizen.
4. BEONE - HELEEFE :
0. AV xrF—>ar EAH Y Iy, [HULKID @A1E] % HH75E)
02. £ aFrvary ERWEE- VAT LAOHBWHEF A N—tF 2 T4
03. V=% AF NV EHHRICBULERE (Z01)
04 V= xb - AXL BHREESICBT2ETE (20 2)

05. CAFNVT TEHEANIC X DM EEOEAR (F0 1)

06. CAFNT TEHEANIC X A EOREAR (F02)

07. CAFNVT BN X A HBEEORR (FD3)

08. CAFNVIT av¥ar—vaFl- T rFrT (FD1)
09. CAFNVIL avEar—var-vrxrs (F02)
10 7THF3Iv s - AXNVI av¥asr—arh->rFvs (203)
1. 773y 27 - AFNVI 7= - V75— (FD1)

12. 7HFIv 27 - AFNVI F—% - )77 —(FD2)

13. 7HF3Iv 27 - AFNVI F—% - )77 —(FD3)

4. 7H73Iv 27 - AFNVI 7F=% - V75— (FD4)

15, BEHOBMEF LD

01. Orientation (will use your own computer and the notification letter of Tohokudai ID)

02. Introduction Basics usage of information systems and cyber security issues

03. Social skill Responsibility in the information society (part 1)

04. Social skill Responsibility in the information society (part 2)

05. Academic skill I Basics of intellectual production assisted by information technology (part 1)
06. Academic skill I Basics of intellectual production assisted by information technology (part 2)
07. Academic skill I Basics of intellectual production assisted by information technology (part 3)
08. Academic skill II Computational thinking (part 1)

09. Academic skill II Computational thinking (part 2)

10. Academic skill I Computational thinking (part 3)

11. Academic skill IIl Data literacy (part 1)

12. Academic skill IIl Data literacy (part 2)

13. Academic skill III Data literacy (part 3)

14. Academic skill IIl Data literacy (part 4)

15. Key points and conclusions

5. FEERHESE -
BHREOLAR—-FERL, FRETOMEMELBET L, IO EREL T, BHGEHMTZ 1T o
Evaluation is performed comprehensively based on exercises from the lecture and homework assignments.
6. FREHSLUSEE:
aAy¥ar—atl- U rs AR NRIES EAEE, RIERE R 2016 B
THRGH T — AR5 714 WEH 4 = A 2008 %%%
7. BEURL:
8. BEREINFE
BECRTHEICI) A (077 20K &) RSN HETRBET22 &,
Homework assignments (including computer programming) are given.
9. EF - ERIEFE:
O
10. BEAD/SYILEFLEAH
WA ORI TEAR Y a2 EHT 2 F%E. (T, [Zofll] omEE b SH)
We will use your own computer for the first week of the lecture. (See also "In Addition" section below.)
1. Z0Ofth :

WA ORI TILA ID @sE ORILAKID, # 71D, /b — EAH ID Asiti S nrzdind®) | A+ 57
We will also use the notification letter of Tohokudai ID, which includes Tohokudai-ID, Campus Wi-Fi ID, and G Su1te, for the first week of the lecture.
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TEHRER A

K3 (2BfI). MRFHM:E HLHE Al 2t FEBEE  EXRMREM. FHEtLXX2—1&X28—.
®BF >N 2T 1 ZCI-OINT01J. EHEE  AAE

1. IR¥REE
THIREERE A
Information Science Basics A

2. BEDODBEMEHE:
TEROBEEHMPSDOT 7O —FIZE ) REEL LTOERRN LT HTIv s - AFVEERT L L LB, BHREE0H TS 2HRELTOY =Y v )L -
AFXNEERT D,
An introductory course to acquire the university-level academic skills through information science and technology, as well as the social skills required to be a
responsible citizen in the information society.

3. FEOIERE:
TN 2 10 L 72 2R AR 2 A A RE TR B AT RBIC % 5 C &
A2 — YA T ADFHEICL LN EE - MERRSETEDL LD I L,
T = WEHE R ICH - T, KELT— 7 LfstEOBY 2 IEkW2STE 2 JZ DT L,
Rt ao—BE LTEEZHE L, HHORE: - Sl A& OBRICHELZERTE2L9 105652 &,
Successful course participants will learn to utilize the information technology for intellectual and productive activities,
to find ways to solve problems logically in terms of computer science,
to handle big data and statistics appropriately in the data-driven society,
and to raise awareness about the modern issues of science and technology in the information society as a responsible citizen.

4. BEORE - FECEETE !

1. ¥V 5y—vavr

2.4 baFrvay ERWHEE - VATFLAOMTEFAN—LF 1) T 1
3. Iy 7y AF VT EIRENC L M EEOREK (F01)

4. Iy AFNT ERBATIC X D MEEORAR (20 2)

5. Iy AF VT IEHEETIC X B MAEEOREAR (20 3)

6. Y- AFX NV HEHEICBILET (Z201)

7. V=Y x)bs AF)V EHHEICBILEL (20 2)

8. CAFNVIL avEar—vafu-rxry (F01)
9. SAFWVIL av¥ar—vat-vrxry (F02)
10. CAFNVI av¥ar—vaFh- v rFUT (F03)
11. CAFNVI av¥ar—vaFh- v rFRUT (FD4)
12. CAFNVIL 7% - ) TFI7v—(FD1)

13. CAFNVIL 7% - ) TFTIV—(FD2)

14. CAFNVIT F—% - )FIY—(ZFD3)

15, 7HFIv 7 - AFNVIT F—% - V75— (FD4)

1. Orientation
2. Introduction Basics usage of information systems and cyber security issues
3. Academic skill I Basics of intellectual production assisted by information technology (part 1)
4. Academic skill I Basics of intellectual production assisted by information technology (part 2)
5. Academic skill I Basics of intellectual production assisted by information technology (part 3)
6. Social skill Responsibility in the information society (part 1)
7. Social skill Responsibility in the information society (part 2)
8. Academic skill I Computational thinking (part 1)
9. Academic skill I Computational thinking (part 2)
10. Academic skill II Computational thinking (part 3)
11. Academic skill I Computational thinking (part 4)
12. Academic skill III Data literacy (part 1)
13. Academic skill III Data literacy (part 2)
14. Academic skill III  Data literacy (part 3)
15. Academic skill III Data literacy (part 4)
5. BBRHEA
IS B LR b (G180 LIEEANOSINIRI (2057) OEFII005 % HAEICFFM S N5,
Final homework assignments: 80%
Participation in class: 20%

6. BRELSLUBEE:
aAy¥agy—vaF- X T BGAFER, NRIA, AT, BIEE iR 2016 BEEH
IEMIGELr — A A7 71 BAEH &4l/z$i 2008 EE

7. BEURL :
75 AV — K CHEE AT 5.

8. IBERESREE
FEECRTRMEICHU) MA, FR SN HETHER RIS 2 L,
B2, THTIv 7 AF N LIZoW T, FERIRRENLHNFIZOVWTOTLEY 7= a VAT A FOERE T FETH %o
THTIvZAFNVI LTIV TR, ZRONFICHERLI-ayEa—% - Ta 7 20EEERTFETH S,
Homework assignments are given during semester.
In particular, writing documents and making presentation slides with computers will be required in the part of Academic skill 1.
For Academic skill IT and III, computer programming will be assigned.

9. X - RERAVRHE :

W

@)
10. BEAQNNYILELAH
1. Z0fth:

BENEEZMHE L [HHE A #% — M B3y o794 P TRMER 2,

URL IF#FOP CTREN D,

FT74AT T —FFICEIT SN TRV, BRNIIEEE A — VAR TRST 5 slack TDH I EATE B,
HROBMET FLATHROTTREND,

EHEEFROFEOHRE IR E L MHOBBIEFED 2V,

SEFHIISZEEGRTHY) . LHTIE R,
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TEHRER A

K3 (2Hfy) WRFR : b BUYE - A& ES FEHREEF  ®EMEM FE#EELX X2 1€XX2-HBEFNUT:
ZCI-OIN101J. f£FEFE - BAEE.

. BRER
ICT % v — )b & LA MBHEE 438 1 C O REFER A~ TR
. BEOBRHEHE

R RS L CEBEICHED L H L LT, BB 2 2 0 B 2 B IEROEH * HEIIIT ) 7200 % %, #EmHE L
BT BERY — VRS T L2 0 0B AT VEEST L. 25— %y b EICBUT A HERIE LIS, HETARETI23ED
CHHEHRGAT, & SR L 72 BRI OGHTI 3D {EIREERCH AR FELEH T2, 512, WRHEEEZ Iz, EROBISE
SIEHRY 773 —12OWTHETRT 5.
. PEOTERE !
ERNEZ DT, HRIIBIT 2B FIERIIBEICE DA ZAOARL LT HEOEFIZOATTRTHY, # T ¥ —F v MIAZD
TEFRICNTET DAL FEE LTEE L. AA4PWEWAEFRE2EE12E, ~y b7 =2 24 L-ETIERY - VAMMETD
D, BIZIEFAEFBBIE o THEFRRRE L OEFKIIH NV BERNES ). ZRERRS, FEFENRERANL R LB, Z0%
BOBTICIIS—VFLar¥a—% (PC) E0arV— WAy —T72—A%HLOFRET LI ENMTSLETHE. 20
BRETIEPCENR-REL LIZWHR L RXVOEFERY - VORHEEZBET L. RSP TUIINEZEMET L2 & T, wmetEEIzE &
FHHV RCHBAFEOERBAL LTOFERBORE LD L), TORDPPVICRLIEEFEHELTND
. REORR - HECEETE
¥ (FEH) 7E

1. ID&EW, gz 4> - HRETF A b

2. MEMLHLZ D 1 - Excel ZEAEEME

3. MEHLELZD 1 - Excel FETE

4. WEEHLEZ D 2 - Excel B & FEHILEL

5. MEMLELZD 3 - Excel ¥ 27 1

6. g - EHER T EIC BT A R

7. 7L¥rF—2ary 7 boEREZD 1 - Power Point %19

8. FL¥ryr—varyv 7 ho¥#EZD 2 - Power Point |2 & 5383 ERMER
9. FL¥ryT—aryvU 7 boOEEZD 3 - Power Point T7' L ¥ DERE
10. Linux 7 XL =33 YV AT LD 1 - ARV =2 3 VU AT 2084
11. Linux AR =23 Y ATL0HEE 2 - FARV—YaryIy A7k orursrsI v o
12. CETEOMTO TSI 7FD 1 - AR

13. CEBMTur s3I0 7%0 2 - AHIjLE

14. #3% - HiktX ) 71 GERERY F¥rax v b LT

15. FHEHE

W, WHENFIEEINLHNH L. F72, Hlla 0 FEAGEFOEIERTIC & - T, 3B L OBGHEEHIE T EEOLE 2 E 8
ERAN

. RRFERHE S

COFEIHRBERICHED S LTEREND ICT AN L NVERE, B & OFREBR GG 3 2 AR OBES BN TH ),
ZOOETOREIERWICERBANTH L, KR GEE T <AL 3E 2 £ OERMANRINS 2 2 & THF L A%
ENb. Bz B E 50, BBUSICIIEEE~OME L ERN 2 FEA & L, EICHORER T — 7 1203 540
B, B LU RICE ST A MBS E 2 EOZHMEE R IR T 5. FEEPTERTH L 0ZFIIEML 2\, BEEREILER
NE L TEFEREFANT 2 REREDOAF IV ZELLDITHE 2\, o T, ZTORELTEET HLENDH L. BEEORE,
HPRICHEORDT — 71238 28181, FHEICBIT AT OREREIZZ LD TERET 2 L.

. BRESLUSEE
. F8¥ URL :
. IZERESNRE

¥ — R — FEEZ2 B3 IZAT ) JIfE, B X O Windows BL U Linux 7RV —3 3 Y Y AF AQERBEOTE - HB 2 UHEETS.

. ETE - ERERE

O

. IREADNYALEEAH

WMEIZHEP DFRED AR L UL T D,

. DM

ARIFEIERICBIT 2 LBRE" BHR OBBEZEELTBY, Windows A XL —F 4 ¥ Z Y AT LADERMEB LT —F
0y 7 MIEBLEERETERL TV ILENH L. £/, HHT /85313 Windows #JFHI & L, ®FRO~ A 2707 b
J—F, %A 70V T LX), A 70T MNRT—RA Y NHREHEA A M=)V EN, HEMEPMELZCHHTELZ L
EVEET AL, bikobBh), 7w, RNT—RA Y MIEIDEEEFEMTLHLOT, MOKFEBLOTLEY7—-2a V7T
MIX DRI NBREIIREE LR LW,
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TEHRER A

K4 (2BA). WRFPEE: X, B2 (3#0). HYHE BHF EX BH =X MEBIRE: F—2HEgRE . AREREL 2—.
Bt A X42— 11X X42—. #EF>/NY % ZCI-OIN101J. {FEFHSE : AAE.

. IR
THHARE A
Information Science Basics A

. BEOBMEBE
BROBFEEFM P OOT7 70 —FI2X ), KFELLTOERNLRTHTIv Y - AXFVEEETLELEHI. FRHSOETHLATRELTOY =V XL - ZF L
PR Do
An introductory course to acquire the university-level academic skills through information science and technology, as well as the social skills required to be a
responsible citizen in the information society.
. FEBOEEERE
TE AT % 5 Lf:%él‘ﬁﬁ&%llﬁﬁé%lﬁ?ﬂfﬁﬂ“ hbHT L,
AV 2= A LY AT L ZENEE - MERRSTEL L1552 L,
T = BEHRICH T, K& 7?;7‘ 57 LRI RO IR TEL LR D T L,
it ao—BE LTHEZARE L. HMOF: - Bt AM & OBIRICHEEZ R TE L) 12%652 L,
Successful course participants will learn
to utilize the information technology for intellectual and productive activities,
to find ways to solve problems logically in terms of computer science,
to handle big data and statistics appropriately in the data-driven society,
and to raise awareness about the modern issues of science and technology in the information society as a responsible citizen.
. BEOANR - FECEETE !
1 FVILrTr—var
2. 4 ayrvay FEAMFEE - VAFLAOBOWHEF ANt F ) F g
3. THTIvy c AF NI EFHSANC L B HMBEEDER (20 1)
4. vy AFVT ERENC £ 2 LR (20 2)
5. 7TATIv Y - ANV EEHAIC L 2 MMEEOEER (20 3)
6. V=y)- ZAF ) HEREKICBILEE (201)
7.V AF N ERERICBITAEE (F02)
8. 3 CAFNI Tvar—vaFlh- v rxrs (F01)
9. CAFNWVI av¥ar—vaFl-TrFrs (202)
10. CAFNVI avEar—Tafu-dr¥xrs (Z03)
11. CAFNIL av¥Ear—vaFl- v rFRUT (FD4)
12. CAFNVIL 7= - U773 —(F01)
13. CAFNVID T4 - )TITY—(FD2)
14. CAFNVIL 7= - )77 —(ZD3)
15. CAFNVIL F=F -V FIY—(ZD4)

1. Orientation

2. Introduction Basics usage of information systems and cyber security issues

3. Academic skill I Basics of intellectual production assisted by information technology (part 1)
4. Academic skill I Basics of intellectual production assisted by information technology (part 2)
5. Academic skill I Basics of intellectual production assisted by information technology (part 3)
6. Social skill Responsibility in the information society (part 1)

7. Social skill Responsibility in the information society (part 2)

8. Academic skill II Computational thinking (part 1)

9. Academic skill II Computational thinking (part 2)

10. Academic skill I Computational thinking (part 3)

11. Academic skill II Computational thinking (part 4)

12. Academic skill III Data literacy (part 1)

13. Academic skill IIT  Data literacy (part 2)

14. Academic skill III Data literacy (part 3)

15. Academic skill III  Data literacy (part 4)

. RREERME S -
PEIC T 5 LR — b (B8O LIEEANOZNIRI (2057) OEFII00m & HBEICFHH S 5.
Final homework assignments: 80%
Participation in class: 20%

. BRESLUBSEE:
ay¥as—vaF- v rxrs BEIFER NRIS BAEE, RINEM MR 2016 B
TERAGE Y — AR Y T4 HAVEH A o 2k 2008 BEH

. B9 URL :

. BRERESNFE
TR A, FR SN HE TR 2RIt 52 L,
B2, THFIv 7 ZAF N TIZOWTE, BERIERENZAFICOVTOLES LTS LYYy F—Y a VA TA FOERZ 3T FETH S
THFIv 7 AF VI ETIZOWTE, FRONFICHRLTI Y Ea—% - 7077 AOERERTFETH 5,
Homework assignments are given during semester.
In particular, writing documents and making presentation slides with computers will be required in the part of Academic skill 1.
For Academic skill II and III, computer programming will be assigned.

. R - RRAURE

O

BREADNYILELAH
HEZEAND PC OFBIIAETY,

Z DAty :

HENEEZMH L7 [EHIEE A %/ — M E7 2 7% A P TRESINS.

URL IZ#EEOPTRENS.

AR B RSRAT SNA T LB D

F T4 AT T =R SN TR VDS, BRIZA—VTHELIEHNTES

7Fuxu%%®mfréné

R B DAV CRANMN 22 B D 2581k, S VF AT 4 THEWMEMIF ICEET 27 7 = ANVT VA5 2 MCH#HTE 5.
FHO [HALKID] B L [HILKID 2 — Fl #HERELTHEL L (REETHAMTS).
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TEHRER A
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1. REER
THHATE A
Information Science Basics A

2. BEOEHWEHE:
BMORZEHMA O DT T —FICL ), KFEEL LTORERNLT N T Iy - AFVEEHTLEL LI, BREEOELHZ2TRELTOY =Y v )b - AF N E MR
T %o
An introductory course to acquire the university-level academic skills through information science and technology, as well as the social skills required to be a responsible citizen
in the information society.

3. FEOIEBERE:
TR 2 00 ) L 7 B AR 75 O A FE TR B ASTT RS 72 % Z &
Y= A LY AOFFEI L LB - MEBRSTEDL L HITRD T L,
T IR IS o T, RELT -5 LIRFHROBY LI TE 2 L) 122D L,
B EO—BE LTHELAR L, HROFE - Biir e AH & OBFRICHELZERTE2 L) 10052 L,
Successful course participants will learn
to utilize the information technology for intellectual and productive activities,
to find ways to solve problems logically in terms of computer science,
to handle big data and statistics appropriately in the data-driven society,
and to raise awareness about the modern issues of science and technology in the information society as a responsible citizen.

4. BEONR - FECEETE :

1. A )xzr5—av

2. Avbuyryary ERNEE - DATAOMNHEF A N—tF 2 T4
3. V=Tl AF ) EFHRHERIIBITLEE (20 1)

4. V=T xl - AF) EHHRICBIAEE (20 2)

5. CAF VT AN X B HMEEORAER (20 1)

6. CAFNVT EHREANIC X B HMMEEORR (20 2)

7. CAFV T ERBANIC & 2 M EEOEAR (20 3)

8. SAFXNVI av¥ar—var-rEry (F01)
9. CAFNWVI av¥ar—var - rFry (F02)
10. CAFNWVI av¥ar—var-drFry (F03)
11. CAFNI avlar—vatl-vrxrs (F04)
12. CAFNVIL F—=% - )TFI73—(FD1)

13. CAFNIL F—=% - )FI7Y—(FD2)

14. CAFLVIOL F—=% -V 75— (2D 3)

15. CSAFWVIL T8 ) FTY—(ZD4)

1. Orientation

2. Introduction Basics usage of information systems and cyber security issues

3. Social skill Responsibility in the information society (part 1)

4. Social skill Responsibility in the information society (part 2)

5. Academic skill I Basics of intellectual production assisted by information technology (part 1)

6. Academic skill I Basics of intellectual production assisted by information technology (part 2)

7. Academic skill I Basics of intellectual production assisted by information technology (part 3)

8. Academic skill I Computational thinking (part 1)

9. Academic skill I Computational thinking (part 2)

10. Academic skill I Computational thinking (part 3)

11. Academic skill I Computational thinking (part 4)

12. Academic skill IIl  Data literacy (part 1)

13. Academic skill IIl Data literacy (part 2)

14. Academic skill III Data literacy (part 3)

15. Academic skill Ill Data literacy (part 4)

5. RuERFAm A
PRI B LA = b GRBOR) LIZEANOBIIRI (205) OAFTI00m & HEGEIZEHE S 5.
Final homework assignments: 80%
Participation in class: 20%
6. BHEHSLUSEE:

Ay¥ar—at - oI rs BENFEE NS EAEE BIEM LR 2016 BEE
HHAGE Y — AR Y T4 HEM A 224k 2008 2EE

7. BBEURL:
8. IRERIESNFE
IZHETRTIEICIY MlA, SRS NIHETHAmERINT 52 L,

IS, THTFIv 7 AF VIOV TL, BERIURENEZAFIZOVTOLEBLIVOT LYY 72 a VAT A FOTEREZRTTETH 2.
THTIv I AFNI ETIZOWTIE, ERONFIHFELET Y Ea—F - 707 I ADFRERT TETH L,
Homework assignments are given during semester.
In particular, writing documents and making presentation slides with computers will be required in the part of Academic skill 1.
For Academic skill IT and III, computer programming will be assigned.
9. EI - EHRMIRE
O
10. BEADONVIALELAH
AREED, BHOPC #FHFLLTH v,
No. But,students may bring their own computers.

1. ZOfth :
LMD L ORI R BENEIC O W I EHZERICIRR T 5,
BRENEEZMH L7z [EHOEE A #% — N 3y 2794 P CTARESNS.
URL 355D TREND.
AR B RATEAT S ND 2 LD B
FTA4ATT—IEFETON TRV, BRIEX—VTHELZENTES.
7 FLAG##OTTRENG.
R DA CHAN I 2 B0 281, YV T AT 4 THEMRM I F ICERT 27 7 = AV T P A8 v MIHHKTE .
FZHO [HILAKID] BLY [HILKID /SAT— K] 2R LTBL 2L WREEZETHHTS).

The details of the course including the way of lesson is announced at the first lesson.
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. REER
TEERIEHE A
Information Science Basics A
. REOBHEWME :
HROBZEFHMALOT T u—FI12L ), REEL LTOERN LT AT IV - AFNVEEETLE LD, BRtSoBEESH2TTRELTOY —
XN AXNVEEET D,
An introductory course to acquire the university-level academic skills through information science and technology, as well as the social skills required
to be a responsible citizen in the information society.
. FEOEEBRE:
TEERATANT 2 05 FH L 72 25 AR 72 AR E TG B ST RELS 20 B T &
AV E2— A T ADOTHEIC L ZHENEE - MERRSTEL L) ICRD I L,
TV BB RIIH o T, RELT =% LFFtmOBE 2RV 2STE L L)1l b T L,
HHttE0—BE LTHEEE AR L. [HHROBS - Bl AB & OBRICHELZERTE2 L9102 52 L,
Successful course participants will learn
to utilize the information technology for intellectual and productive activities,
to find ways to solve problems logically in terms of computer science,
to handle big data and statistics appropriately in the data-driven society,
and to raise awareness about the modern issues of science and technology in the information society as a responsible citizen.
. BEOAR - FELEETE
1. AVxr5y—vav
2. 4vhaysyay HARNHEE - YATAOBECH A N—tF ) 74
3. THTIvY - AF NI HREMIC L 2 MMEEOE (20 1)
4. TATIv Y - AF NI EHEARC X HNEEOEAR (20 2)
5. THTIv s « AFNT RN L 2 MMEEOER (20 3)
6. V=T x)b 2AFN ERARICBUAEE (Z01)
7. V=Yl AFV HERERICBTLEE (20 2)
8. 7THAFIv s - AFXNVII avEar—var-vodxrs (Z01)
9. THFIv s ARV av¥asr—Yafl-2rFrr (202)
10. "3 CAFWVIL av¥ar—vari- v rxvs (Z03)
11. CAFNVI av¥ar—vaFh- v rERrT (F0D4)
12. CAFNVIT T8 )TV (FD1)
13. CAFWVID 748 - )T (ZFD2)
14. CAFNVIT T8 )T —(FD3)
15. CAFVIT T4 )TV —(FD4)

1. Orientation
2. Introduction Basics usage of information systems and cyber security issues
3. Academic skill I Basics of intellectual production assisted by information technology (part 1)
4. Academic skill I Basics of intellectual production assisted by information technology (part 2)
5. Academic skill I Basics of intellectual production assisted by information technology (part 3)
6. Social skill Responsibility in the information society (part 1)
7. Social skill Responsibility in the information society (part 2)
8. Academic skill II Computational thinking (part 1)
9. Academic skill I Computational thinking (part 2)
10. Academic skill I Computational thinking (part 3)
11. Academic skill II' Computational thinking (part 4)
12. Academic skill IIl Data literacy (part 1)
13. Academic skill III Data literacy (part 2)
14. Academic skill IIl Data literacy (part 3)
15. Academic skill II Data literacy (part 4)
. AR -
T LIRS NGO L FRBEE > SR AN S NG,
you will be evaluated comprehensively from the submission of tasks assigned to each lecture and learning atitude in the class.
. BRESLUSESE:
aAy¥agr—atl- Y rFrs AR NRIES EAEE, RIERE B 2016 B
TEHIGHE T — A A S 714 BAEE Ao 2% 2008 %
. & URL:

. IR EE
B CRTIEICI) A, FER SN HE TR IRET 5 2 L,
B2, 7730 72 AFNVTICOWTIE, BERIIRRENLZABTICOVTOLHEB LT LYy 7= a VAT A FOMERZRTFETH 5,
THTFIVvIZAFNI L TMIZOWTIE, FEONEICHEKRLIZTI Y Ea—% - 7077 AOERERT TFETH D,
Homework assignments are given during semester.
In particular, writing documents and making presentation slides with computers will be required in the part of Academic skill .
For Academic skill II and III, computer programming will be assigned.

9. X7 - EBRARE

IBEAOINYAEBAHR

RBBIITRTH Y ITA V2TV E T,

BH AT =%y MIERTEERZ PCHEMLTT 7 LA LTLEE WV, AY— 74 Y TOFEZSIMIBELTBY THA
BT L ) MEREERIT) BIENEIRR LT,

. Z0fE:
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. IREBEE
[EHAERE A
Information Science Basics A

. BEOBMEHE
TERORFZ LR P SDOT Ta—FI2X ), RFEL LTORERNRT AT I v 7 - AFVEEET2 L L1, FREE0ETH 2 THRELTOY =Y v )b -
AFNEERT D
An introductory course to acquire the university-level academic skills through information science and technology, as well as the social skills required to be a
responsible citizen in the information society.

. REOREZBEE:
- AHHRA A L2 ERARN 2 AR EEEIA TR L LI T L.
AV A= S YA T ADOFFICL HZRENEE - MERRSTEL LRI L.
TS BREHE RIS 5T, RELRT— ¥ LR OBY LHERWATEL LHI25bT L.
R EO—BE LTHELZHEL , HHRORS: - Bitr e A& OBRICHEZ R TEL X0 12h52 L.
Successful course participants will learn
- to utilize the information technology for intellectual and productive activities,
- to find ways to solve problems logically in terms of computer science,
- to handle big data and statistics appropriately in the date-driven society, and
- to raise awareness about the modern issues of science and technology in the information society as a responsible citizen.
. BEOANE - FELEETE :
)= ay
AT A DA
V=Yl A% (RIS BUSEHIE 201)
V=Yl A% (RSB LEE 20 2)
v 7 e A%V T (FEHEANIC X 2 M REDIAR 20 1)
CAF)V T (EHEAN IS & 2 HIAEEDRAR Z0 2)
CAFNVIT (Fv¥arF—vary - v rF s Z0l)
CAFNVIT (Frv¥ar—varh - v rF 07 F02)
CAFNVI (Fr¥aF—vath- v rF LT ZD3)
CAFNVI (Fr¥aF—vath- v rF 0T Z04)
CAFNVIL (F—=% - V79— FD1)
CAFNVIAL (F—=F - )T — FD2
CAFNVIL (F—=F - T3 — FD3
CAFNVIAL (F—=F - T3 — ED4
CAFNVIL (F—=F - T3 — FD5

00 1S Ul W W+

)
)
)
)

1. Orientation
2. Basics usage of information systems
3. Social skill (Responsibility in the information society, part 1)
4. Social skill (Responsibility in the information society, part 2)
5. Academic skill I (Basics of intellectual production assisted by information technology, part 1)
6. Academic skill I (Basics of intellectual production assisted by information technology, part 2)
7. Academic skill T (Computational thinking, part 1)
8. Academic skill T (Computational thinking, part 2)
9. Academic skill II (Computational thinking, part 3)
10. Academic skill II (Computational thinking, part 4)
11. Academic skill III (Data literacy, part 1)
12. Academic skill III (Data literacy, part 2)
13. Academic skill ITI (Data literacy, part 3)
14. Academic skill III (Data literacy, part 4)
15. Academic skill III (Data literacy, part 5)
. BRERTME S
BRI T LA (2 F/2133 00, 80~1008) LIFEADWIRI (Rk2055) % HEEEICEHE5 5 .
Homework assignments (2 or 3 times) : 80-100%
Participation in class: at most 20%
. BRERLUSESE !
Av¥ar—vaFl - dr¥rr BOLFEE, NRIA BT, BIEE S 2016 BEE
THHRMGE S — A A5 74 WHREE A 1224k 2008 ZEHE
. BEURL:

8. BERRESNFE -

CIETHORT 2EICIL) A BRSNS TR R RS A 2 L
AN X2 ) T AT AEMEMEST S 2 & M BIEERPICERT S .
Students are required
- to submit homework assignments, and
- to watch videos about cybersecurity.

. R RBRIEE:
BEAQNYALEBRAH
N

No

. Z0f:

- SRR T EE R R BT 5 . AT E RN ISTU ®° Google Classroom 7% E& 8 L TAFT LI ENTES .

CIRENAEZ R L [EHRILEE A SRS 28R 29y 2 79 A4 FTAMENS . URL Idi# IR T 5 .

ST A AT TR v BRI A — VETTITAT S .

- FERE I DAL TR R B3 A3, Y VT AT 4 THEWMS L BEICEEET 527 7 = AV T VA8 ¥ MIHKT 2 L3 TE 5.
CHHEO [HILKRID] BEO [HILKID /SAT— F] #MRALTEL 2L (WEEZETHHET ).
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1. IR¥REE
THHUETE A

2. BEDOBMEBE:
TEMORF LR PODOT7 Ta—FI2X ), R¥EEL LTORRN LT AT I v o - AFVEEET L L1, FRES0BEEH 2 HRELTOY =Y v )b -
AFNEHAGT S
An introductory course to acquire the university-level academic skills through information science and technology, as well as the social skills required to be a
responsible citizen in the information society.

3. FEOIERE:
- BT 2 TG L2 AR 2 RS CE L L) IR T L.
VA=A T ADOTEIC L ZHENEE - MERRSTEL LRI L.
s TS EREHERICH 5T, KERT =8 LHEEOBY LBV TEL LI BT L.
R EO—BE LTEELHE L, HHRORE - Bifi e A& OBRICHEEZ R TE2 L) 12hb 2 L.
Successful course participants will learn
- to utilize the information technology for intellectual and productive activities,
- to find ways to solve problems logically in terms of computer science,
- to handle big data and statistics appropriately in the date-driven society, and
- to raise awareness about the modern issues of science and technology in the information society as a responsible citizen.

4. BEORE - HELEETE

1. F)xr5—vav

2. VAT AOHAKRERE

3. V=T AF N (EHRHEEKICBIF2EE 20 1)

4. V=T x) s AF )N (FEREEICBITL2HEE 20 2)

5. "I vy - AR T (EHRENIC L 2N AEEOIEAR 20 1)

6. Iy - AF )T (IEHEMIC X 2 MIEEORAR 20 2)

7. CAFNVIT (av¥ar—yat - v rFErr7 F0l)
8. CAFNVIT (av¥ar—varh- v rFT FD2)
9. CAFNVI (AvEaF—YaFh - rFLT FD3I)
10. CAFNVI (T Car—varh- Y rFr sy Z04)
11. CAENVI (F—=% - UFFYy— FD1)

12. CAFNVTL (F=% -V FF5Y— FD2)

13. CAFNVIL (F=% - ) F5Y— ZD3)

14. 2 CAFNVT (F=% - UVFF5Y— FD4)

15. *3 CAFWVIL (F=% -7y — FD5)

1. Orientation
2. Basics usage of information systems

3. Social skill (Responsibility in the information society, part 1)

4. Social skill (Responsibility in the information society, part 2)

5. Academic skill I (Basics of intellectual production assisted by information technology, part 1)
6. Academic skill I (Basics of intellectual production assisted by information technology, part 2)
7. Academic skill II (Computational thinking, part 1)

8. Academic skil
9. Academic skil

II (Computational thinking, part 2)
II (Computational thinking, part 3)
10. Academic skill II (Computational thinking, part 4)
11. Academic skill III (Data literacy, part 1)
12. Academic skill IIT (Data literacy, part 2)
13. Academic skill III (Data literacy, part 3)
14. Academic skill III (Data literacy, part 4)
15. Academic skill IIT (Data literacy, part 5)
5. REHMESE :
PRI T A LR—= (2 F7/213 300, 80~1004%) LIZHEADMEIRI (Fok2055) % HEHEICFEMT 5 .
Homework assignments (2 or 3 times) : 80-100%
Participation in class: at most 20%

6. HREHLUSEE:
ary¥as—vaF-Tr¥ry BEGBFER, NRES B, BISEE TR 2016 BEE
TEHAGEL Y — AR Y T4 RSB A T 2 2008 ZEH

7. BEURL :

8. IREMRENFE
CIRETHIURT A EICHU) M FER SN ETHA R RS2 2 L
A= X)) T AT A EMEMET S 2 & SRR TS .
Students are required
- to submit homework assignments, and
- to watch videos about cybersecurity.
9. X% - EERHEE:
10. BEADNYIALELAR :
R
No
1. 20t :
- SRR M E A A AT A . AT BT ISTU % Google Classroom 7% E%# L CAFT LI ENTES .
SN R R L [EIRERE A BB EER 25y 2 7 A P TAM SN URL IE#FEF IR T 5 .
S A TARAT TR E T A B A = VTR
IR DAL CHAN I 2 B S 2561, VT AT A THEEMEM L EICERE T2 7 7 2 AVT VA5 ¥ MCAHHET A2 L5 TES .
CHZHO [HILKID] BLO [HILKID X2 — F] 2R L TBL 2L (WRZETHHTS).
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. IREER
THHIERE B
Information Science Basics B

. BREOBMEHE
EROREEEEM DO OT7 Fa—FI2L ), BTREEL LTOERNRTHTIv 2y - AFVEERTLL L LI, BHRHEOBETEH2TRELTOY =Y v )b - AFVEE
4%,
An introductory course for STEM students to acquire the university-level academic skills through information science and technology, as well as the social skills required to be
a responsible citizen in the information society.

. FEOEERZR:
TEHBT 2 TG L 72 BRI 7 S E‘Jim— (E’i)ﬁ)“ﬂ“ %52k,
A=A LY AOFE L ZmENEE - BMERRSTEL L) IhB L
7= BRI H o T K E f’T 57 LREHR DB R IR TEDL L) IR DT L,
Bt Eo—RBE LCHEE HE L, WROFY - Jilr e AR & OBIRICHEELFERTE 5L )10%652 L,
Successful course participants will learn to utilize the information technology for intellectual and productive activities, to find ways to solve problems logically in terms of
computer science, to handle big data and statistics appropriately in the data-driven society, and to raise awareness about the modern issues of science and technology in the
information society as a responsible citizen.

. BEOANE - HECEETFE :

1. A)xzrvy—var (E5%)

2. 4vruaysyay ERWHEE - AT LAOMNHEF A N—LF ) T4

3. THTIvY - AN HHEAN L BHBEFEDIHAR (D 1)

4. TATIv Y - AF VT ERSANIC L 2 EEOER (20 2)

5. 7TATIvY - AF NI EHEANC L2 MMEEOER (20 3)

6. V—Yyl - A%V HHEKICBULHEME (£ 1)

7. V=Y xl s AF )V EHHRKICBULEE (£202)

8. CAFWVIL av¥ar—vaflh-vrxrs (F01)

9. CAFNVI arVas—vatn-vrFrs (202

10. CAFWVIL ar¥ar—vadl-vr¥rs (203)

11. CAFNVIL av¥ar—YaFn-vr¥Frs (204)

12. CAFNVIL 7—48 -V TI3—(ZD1)

13. CAFNVIL =8 VT (ZD2)

14. CAFNVIL =8 - NTITY—(ZD3)

15. CAFNVIL 7= - VT2 —(Z04)

1. Orientation

2. Introduction Basics usage of information systems and cyber security issues

3. Academic skill I Basics of intellectual production assisted by information technology (part 1)
4. Academic skill I Basics of intellectual production assisted by information technology (part 2)
5. Academic skill I Basics of intellectual production assisted by information technology (part 3)
6. Social skill Responsibility in the information society (part 1)

7. Social skill Responsibility in the information society (part 2)

8. Academic skill Il Computational thinking (part 1)

9. Academic skill II Computational thinking (part 2)

10. Academic skill II Computational thinking (part 3)
11. Academic skill II Computational thinking (part 4)
12. Academic skill ITT  Data literacy (part 1)
13. Academic skill III Data literacy (part 2)
14. Academic skill III Data literacy (part 3)
15. Academic skill Il Data literacy (part 4)

. PRHERHE S

AEICH S B LR P4 (FI80M) LIFFEAOHIEIRI (208) OAEFRN00H%E D &IZFHIIS LS.
Midterm and final homework assignments (4 times), and on-line quick tests on Classroom: 80%
Participation in class: 20%

. BRESLUSEE:

av¥ar—aFl- vr¥R Uy BENFE, NRIES BRSO LR 2016 BEE

TEHGEr — AR Y T4 B A = AL m% 5%¥
. B9 URL :
. RERREARE

TR I MA, TR SN TR AR T A2 L

FRZ, THFI v 7 AF N TIZDVTE, FEPIIRENZHBFEIZOWTOLTEB LS LE YT =2 a YIRS A FOEREZRET TETH 5,

THTIVv I AFNVI EMIZOWTIE, ERONFIHEKELCa Y Ea—d - 707 7LD ERT TETH S,

IR L IZENN OB 2 Gbd, 1 EORHED ) 6 HOFEET) T L2 BEL TV b,

Homework assignments are given during semester.

In particular, writing documents and making presentation slides with computers will be required in the part of Academic skill L.
For Academic skill 1T and III, computer programming will be assigned.

Students will be expected to study for 6 hours per week, both including class time and out-of-class study time.

. KT - RRAIRE

O

. BEADNVICELAL

T VT A IEHTIIALA
HTZEANOBIMOBIZLETIE R WA, FIET 13 IV 2 FHLAATLHW

. Z0ft:

SRR E T Y T4 YEERMAEDE R TERT 5, BENLRE/RTEICOWTE, E1EEEOF ) LY F—2a v OV T B LB CTHBT 2

- AT % % 1E Google Classroom % 3 U TAT9) o

CIRENREFGR L2 [ B #ae ) — M 3y = 7 A P TAME NS, URLIZENTRT,

-%ih%*ugﬂ#%ﬁﬂn% EHDH D,

CFTARATT—ERTENT VR WA, B Hix~w€%5:tﬁﬁ%&

~£¥Mﬁuﬂfﬁmm&ﬁﬁﬁ%6% RNF AT A THEMEMLIF IZERT 5727 = VT VA% v MK TE 5,

T 5720, %ﬁ@f%%kﬂﬂblUT%%fﬂanV*FJ%ﬁwtfﬁ<:k

<F— & EREN AL S & 1d >
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1. B¥®E:
[EHILRE B / Information Science Basics B

2. BREDBMEBE:
TEMORF LR POOT7 T —FI2 X ) BLRPEL LTCORAN LT ATI v s - AFVEEERT L L L0, Bt E&0BETEH 2 TRELTOY -V x
Vo AXVEERT D,
An introductory course for STEM students to acquire the university-level academic skills through information science and technology, as well as the social
skills required to be a responsible citizen in the information society.

3. FEOIERE:
TN 2 00 L 72 AR 7 B A FE TG B AT RIS 2 B C ko
V2= AT AOFHEI L 2N EE - BERENTELLHI1ChDT L,
T =Y EREIEICH > T, KE LT — & LiiHhEo@Y) 2 k25T ’aﬁ Z> J: BT L,
it so—BE LTEEEZHE L. HHORE - 3t AM & OBRICHELZERTE2 L9105 L,
Successful course participants will learn to utilize the information technology for intellectual and productive
activities, to find ways to solve problems logically in terms of computer science, to handle big data and statistics appropriately in the data-driven society, and
to raise awareness about the modern issues of science and technology in the information society as a responsible citizen.

. REONE - HECEETE

1 F)rrFr—var

2.4 bhaF sy ay ERWHEE - VATFLOMCHTEFAN—kF 1) T4
3. THTIvY - AF VT IEHREANIC L 2 MEREDTER (20 1)

4. THATIv 7 - AF VT EREMRIC L 200 EEOEER (20 2)

5. THFIvr - AF)VI m%&m LM EFEDIA (FD3)

6. V=¥ AFX) HHRHEESIIBIFAEE (F01)
74/~vvw AF )V m%ﬁA_ FBEE (20 2)

8. CAFNVIT av¥ar—vaFh-vrFRrT (F01)
9. CAFNWVI avEar—varl- RS (FD2)
10. CAFNVIT av¥ar—varl-vrdrs (£m3)
11. CAFNVI ar¥ar—Yath-vrxrs (F04)
12. CAFNVIL 7= - V75— (ZD1)

13. CAFNVIL T4 - UTFIV—(FD2)

14. CAENIT =% -7V —(ZD3)

15. CAFNVIL F—=% - YTV —(FD4)

1. Orientation
2. Introduction Basics usage of information systems and cyber security issues
3. Academic skill I Basics of intellectual production assisted by information technology (part 1)
4. Academic skill I Basics of intellectual production assisted by information technology (part 2)
5. Academic skill I Basics of intellectual production assisted by information technology (part 3)
6. Social skill Responsibility in the information society (part 1)
7. Social skill Responsibility in the information society (part 2)
8. Academic skill II Computational thinking (part 1)
9. Academic skill II Computational thinking (part 2)
10. Academic skill II Computational thinking (part 3)
11. Academic skill I Computational thinking (part 4)
12. Academic skill III Data literacy (part 1)
13. Academic skill III Data literacy (part 2)
14. Academic skill IIT Data literacy (part 3)
15. Academic skill III Data literacy (part 4)
5. RiEHESE
2O TH LR+ (£505) OAEF008 % MM S5,
First homework assignment: 50%
Second homework assignment: 50%

6. WHESLUSEE:
av¥ar—vafv- r¥rs BIFER, NRI BAEE, RIS TR 2016 2%E
[EHIGE S — A A8 T4 WOEH A T2 2% 2008 ©EHE

7. BEURL:

8. FERFENFE
TR M A, FRSNIHETHRY 2 IRBT5 2 L,
FZ, THTIv 7 AR N LIV T, EPIRR ENTNE IOV TOXEDER 2 RT FETH %o
TAFIv 7 AFNVI L NIV, ZERONEICBRLa Y Ea—5 - 7077 20N ERT TFETH S0
Homework assignments are given during semester.
In particular, writing documents will be required in the part of Academic skill I.
For Academic skill IT and III, computer programming will be assigned.
9. X - REMNIRE:
O
10. BEAD/NNYIALEBAS :
HREIIKE L Th LMK M 5720,

1. ZOfth -
BENEZEIL 72 (EREREB #s%/ — M 3y 2794 P TAMEN, URL 3##OT TRENS.
AR ERDRAT SND 2 DB B
AT AAT T —HFISEG SN TR, AHE#RFIORSNDLT FLAIZA -V THELS I EHTES.
PR DA CHRATI 2 B S 2561, ~ VF A T4 THREMRMIF ICHET 27 7=V T Y AY v MCHF#HTE 5.
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An introductory course for STEM students to acquire the university-level academic skills through information science and technology, as well as the social skills
required to be a responsible citizen in the information society.
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Successful course participants will learn
to utilize the information technology for intellectual and productive activities,
to find ways to solve problems logically in terms of computer science,
to handle big data and statistics appropriately in the data-driven society,
and to raise awareness about the modern issues of science and technology in the information society as a responsible citizen.
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1. Orientation
2. Introduction Basics usage of information systems and cyber security issues
3. Academic skill I Basics of intellectual production assisted by information technology (part 1)
4. Academic skill I Basics of intellectual production assisted by information technology (part 2)
5. Academic skill I Basics of intellectual production assisted by information technology (part 3)
6. Social skill Responsibility in the information society (part 1)
7. Social skill Responsibility in the information society (part 2)
8. Academic skill I Computational thinking (part 1)
9. Academic skill I Computational thinking (part 2)
10. Academic skill II Computational thinking (part 3)
11. Academic skill II Computational thinking (part 4)
12. Academic skill III Data literacy (part 1
13. Academic skill III Data literacy (part 2
14. Academic skill III Data literacy (part 3
15. Academic skill III Data literacy (part 4
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Final homework assignments: 80%
Participation in class: 20%
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Homework assignments are given during semester.
In particular, writing documents and making presentation slides with computers will be required in the part of Academic skill 1.
For Academic skill IT and III, computer programming will be assigned.
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An introductory course for STEM students to acquire the university-level academic skills through information science and technology, as well as the social skills
required to be a responsible citizen in the information society.
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Successful course participants will learn
to utilize the information technology for intellectual and productive activities,
to find ways to solve problems logically in terms of computer science,
to handle big data and statistics appropriately in the data-driven society,
and to raise awareness about the modern issues of science and technology in the information society as a responsible citizen.
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1. Orientation
2. Introduction Basics usage of information systems and cyber security issues
3. Academic skill I Basics of intellectual production assisted by information technology (part 1)
4. Academic skill I Basics of intellectual production assisted by information technology (part 2)
5. Academic skill I Basics of intellectual production assisted by information technology (part 3)
6. Social skill Responsibility in the information society (part 1)
7. Social skill Responsibility in the information society (part 2)
8. Academic skill I Computational thinking (part 1)
9. Academic skill I Computational thinking (part 2)
10. Academic skill II Computational thinking (part 3)
11. Academic skill II Computational thinking (part 4)
12. Academic skill III Data literacy (part 1
13. Academic skill III Data literacy (part 2
14. Academic skill III Data literacy (part 3
15. Academic skill III Data literacy (part 4
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Final homework assignments: 80%
Participation in class: 20%
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Homework assignments are given during semester.
In particular, writing documents and making presentation slides with computers will be required in the part of Academic skill 1.
For Academic skill IT and III, computer programming will be assigned.
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Information Science Basics B
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An introductory course to acquire the university-level academic skills through information science and technology, as well as the social
skills required to be a responsible citizen in the information society.
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Successful course participants will learn

to utilize the information technology for intellectual and productive activities,

to find ways to solve problems logically in terms of computer science,

and to raise awareness about the modern issues of science and technology in the human society as a responsible citizen.
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Orientation

Introduction Basics usage of information systems and cyber security issues

Academic skill I Basics of intellectual production assisted by information technology (part 1)
Academic skill I Basics of intellectual production assisted by information technology (part 2)
Academic skill I Basics of intellectual production assisted by information technology (part 3)
Academic skill I Basics of intellectual production assisted by information technology (part 4)
Academic skill I Basics of intellectual production assisted by information technology (part 5)
Academic skill I Basics of intellectual production assisted by information technology (part 6)
. Academic skill I Computational thinking (part 1)

Academic skill II Computational thinking (part 2)

. Academic skill II Computational thinking (part 3)

Academic skill II Computational thinking (part 4)

Academic skill II Computational thinking (part 5)

Academic skill II Computational thinking (part 6)

Social skill
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Midterm and final homework assignments (4 times) :
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7. BEURL:
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Homework assignments are given during semester..
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An introductory course for STEM students to acquire the university-level academic skills through information science and technology, as well as the social skills required to be
a responsible citizen in the information society.
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Successful course participants will learn to utilize the information technology for intellectual and productive activities, to find ways to solve problems logically in terms of
computer science, to handle big data and statistics appropriately in the data-driven society, and to raise awareness about the modern issues of science and technology in the
information society as a responsible citizen.
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1. Orientation

2. Introduction Basics usage of information systems and cyber security issues

3. Academic skill I Basics of intellectual production assisted by information technology (part 1)
4. Academic skill I Basics of intellectual production assisted by information technology (part 2)
5. Academic skill I Basics of intellectual production assisted by information technology (part 3)
6. Social skill Responsibility in the information society (part 1)

7. Social skill Responsibility in the information society (part 2)

8. Academic skill Il Computational thinking (part 1)

9. Academic skill II Computational thinking (part 2)

10. Academic skill II Computational thinking (part 3)
11. Academic skill II Computational thinking (part 4)
12. Academic skill ITT  Data literacy (part 1)
13. Academic skill III Data literacy (part 2)
14. Academic skill III Data literacy (part 3)
15. Academic skill Il Data literacy (part 4)
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Midterm and final homework assignments (4 times), and on-line quick tests on Classroom: 80%
Participation in class: 20%
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Homework assignments are given during semester.

In particular, writing documents and making presentation slides with computers will be required in the part of Academic skill L.
For Academic skill IT and III, computer programming will be assigned.

Students will be expected to study for 6 hours per week, both including class time and out-of-class study time.
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Information Science Basics B
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An introductory course for STEM students to acquire the university-level academic skills through information science and
technology, as well as the social skills required to be a responsible citizen in the information society.
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Successful course participants will learn to utilize the information technology for intellectual and productive activities, to find
ways to solve problems logically in terms of computer science, to handle big data and statistics appropriately in the data-driven
society, and to raise awareness about the modern issues of science and technology in the information society as a responsible
citizen.
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Scores are evaluated from homework assignments.
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You can find files (e.g. slides, videos, assignments) on ISTU.
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Homework assignments are given during semester.
Computer programming will be assigned.
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It is strongly recommended.
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You can ask me by email.
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An introductory course to acquire the university-level academic skills through information science and technology, as well as
the social skills required to be a responsible citizen in the information society.

. FREROEERRE:

TEEEAT 2 3G L 7o By 2 JI AR BETG B ST BRI 2 B 2 &

A=A TUAOFEICL 2mBNEE - MERBRSTELLHIIRET L,

B EO—BE LTEETHRE L., BFHROBE - Hifte A& OBRICHELZ A TE2 L9152 L,
Successful course participants will learn

to utilize the information technology for intellectual and productive activities,

to find ways to solve problems logically in terms of computer science,

and to raise awareness about the modern issues of science and technology

in the human society as a responsible citizen.

| BEONT - FEOEETE

XV T av

Avbihayryary ERWFEE- VATFLAOMVEEF AN F ) T4
STHTIvT - AFNVT HEHRIAN I & AR OIER
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- Orientation

- Introduction Basics usage of information systems and cyber security issues
- Academic skill I Basics of intellectual production assisted by information technology
- Academic skill I Computational thinking

- Academic skill III  Data literacay

- Social skill

. BRHERHE S

AR 5 LR — P OFE 100 & FEE I FHii S AL 5.
Homework assignments (4 to 6 times) : 100%

6. ¥HESLUESEE:
7. B URL:

https://hackmd.io/@nagae/ICL_B_2021

. IREREESEE

BHETRTHEICI Y A, FERSNHETEREWERIT A2 L,

FRIZ, THATI v 7 AFNTIZOWTIE, BEFICRREINZABTIIOVWTOE, TLEry7—2a Y HAIA N, 773y
ZAEFNVINBLIOTOIIZOVWTIE, FEEONFICEBELZZa Y Ea—% - 7075 00 E E2 BT FETH b,

Homework assignments are given during semester.

In particular, writing documents with computers will be required in the part of Academic skill I.

For Academic skill IT and III, computer programming will be assigned.

. RS - RERARE

®)

. IREADNNYALEBAH

ZAER TN THESO PC 2 AT 22 LM ESIN TN,

. Z Ot

BENETFR L7 MERAHRB #% — M 372791 P TARMENS.

URL 35RO FTRENS.

F 74 AT T —IIHFITEIT SN TV ARWAS, BRIE A — )V F 7213 Google classroom Ti%2 Z LS TE 5.
Google classroom #%7 5 A 2 — Fid ISTU IZTHRENS.

Fain, TRz LA, FIKRIDIZE S G suite ~NDOF A U BIISTUICO Y A Y TEL LI IMATEL A
INns.

W SRR SR T R

https://sites.google.com/view/teleclass-tohoku/jkisoforstudent

WL RFEF T4 VIEETAR

https://olg.cds.tohoku.ac jp/forstudents

W EHREE B ALy FT v T

https://hackmd.io/@nagae/ICL_B_2021
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1. IB¥EE
15 ILHE B / Information Science Basics B
2. BEODEWEBE :
BEMORZ LIPS OT7 7u—FI2 L), BLRFEAL LTOERNZT I TIv 2y - AXNVEEETL L L LI, B4
DEEHAHRELTOY =¥ ) - AX Va5 5,
An introductory course for STEM students to acquire the university-level academic skills through information science and
technology, as well as the social skills required to be a responsible citizen in the information society.
3. FEOIEEE:
TEEANT 2 G L 7B 2 JIR R TR B AT RIS 22 5 2 &
IV A T AOFEICL ZRENEE - MERRSTEL LR DT L,
T =B EIZH > T, KRE%GT— 7 LR EOBY IR ATEL L) RB T L,
Fftao—BE LTEETHEL., BHROBE - Hifff e A& OBRICHELEBERTE2 L5125 L,
Successful course participants will learn
to utilize the information technology for intellectual and productive activities,
to find ways to solve problems logically in terms of computer science,
to handle big data and statistics appropriately in the data-driven society,
and to raise awareness about the modern issues of science and technology in the information society as a responsible citizen.
4. BEORE - AECEETE :
AL TF—Ta v
Avbhayryary HERWEE- - VATFLOMVHFEFAN—F ) T4
STAT IV - AF VT ERBANIC & 2 FIREE DA
SV =Tyl AF) EERAHRICBIT A HE
STHTFIv Y cAFNVIT av¥ar—TaFn- Y rFRyT
STHTIvT - AFNVID F—F ) TTT—
- Orientation
- Introduction Basics usage of information systems and cyber security issues
- Academic skill I Basics of intellectual production assisted by information technology
- Social skill Responsibility in the information society
- Academic skill I Computational thinking
- Academic skill III  Data literacy
5. RiERHESE ¢
IS A LAR— b (BH005) ICXk D EHEiEG.
Homework assignments: 100%
6. BRESLUSEE:
Ay¥CaT—vaf P rxrr BEIER NRYEA BASE, BINEM LR 2016 BEE
IFHMmE T — ARy 74 BEEE x5 2008 2EFE
7. F3& URL :
8. IRERENFEE
RHETRTHREICH Y MA, RS NTHETHRY ZRIET 52 L,
RS, 7HTIv 7 AFNTIZOWTUE, BEPIRRENTABTIIOVWTOXEB IO LEY T -2 a YA T4 FOMERE
HTTFETH 5,
TATIv 7 AXVIL IOk, ZEEONFICEFRL-a Y Ea—% - 7077 AOERERTTETH 5,
Homework assignments are given during semester.
In particular, writing documents and making presentation slides with computers will be required in the part of Academic skill 1.
For Academic skill IT and III, computer programming will be assigned.
9. EE - ERNEFE:
O
10. BEADONYIEBAH
AE
1. Z0Of:

WENEEZMH L [EHREHB#E/ — N 32791 P TR ENA. URL Z#EROPFTREND.
P ICERDP A SND 2 LD D .

FTAATT—IZFIZEITOENTOHRWA, BRIZA—VETRELIENTESL, TFLARBEROTTRENS.
ZERH DA CTHEM I 2B H 2561, S VT AT 4 THEMRBIF ICEHET L2772 ANVT VA8 ¥ MIHH#HRTE 2
MAFRFICEAT SN D [HILKID #E] (B ORIEKID 25 EN TV D) 2 UTHRIFEIFHST L L
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. BRER

Information Science Basics B

. BEOBMEHE

Successful course participants will learn

to utilize the information technology for intellectual and productive activities,

to find ways to solve problems logically in terms of computer science,

to handle big data and statistics appropriately in the data-driven society,

and to raise awareness about the modern issues of science and technology in the information society as a responsible citizen.

. FREOEERER:

Successful course participants will learn

to utilize the information technology for intellectual and productive activities,

to find ways to solve problems logically in terms of computer science,

to handle big data and statistics appropriately in the data-driven society,

and to raise awareness about the modern issues of science and technology in the information society as a responsible citizen.

. BREORR - HFECEETE !

Orientation

Introduction Basics usage of information systems and cyber security issues

Academic skill I Basics of intellectual production assisted by information technology (part 1)
Academic skill I Basics of intellectual production assisted by information technology (part 2)
Academic skill I Basics of intellectual production assisted by information technology (part 3)
Social skill Responsibility in the information society (part 1)

Social skill Responsibility in the information society (part 2)

Academic skill I Computational thinking (part 1)

Academic skill II'  Computational thinking (part 2)
Academic skill II  Computational thinking (part 3)
Academic skill II Computational thinking (part 4)
Academic skill Il Data literacy (part 1)
Academic skill IIT  Data literacy (part 2)
Academic skill III Data literacy (part 3)
Academic skill III  Data literacy (part 4)

B AERTE 757

Final homework assignments: 80%

Participation in class: 20%

. BRESLUSESE:

Iv¥ar—vaf - YrRys BIFHE NEIES B, FIISEE LM 2016
THHWEL Y — 2 A% 71 BB YA 22 2L 2008

. F8¥ URL :
. IZERENRE

Homework assignments are given during semester.
In particular, writing documents and making presentation slides with computers will be required in the part of Academic skill 1.
For Academic skill II and III, computer programming will be assigned.

. ETE - EERERE
. BEADINYOAESRAH

No
Z DAt
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1. KREER

Information Science Basics B

2. REDBHEBE
An introductory course for STEM students to acquire the college-level skills through information science and technology, as
well as the social skills required to be a responsible citizen in the society of information.

3. FENIEBE:

Successful participants will learn

to utilize the information technology for intellectual and productive activities,

to find ways to solve problems logically in terms of computer science,

to handle big data and statistics appropriately in the data-driven society,

and to raise awareness about the modern issues of science and technology in the information society as a responsible citizen.
4. BEOWE - HEOEETE
Orientation
Introduction Basics usage of information systems and cyber security issues
Academic skill I Basics of intellectual production assisted by information technology (part 1)
Academic skill I Basics of intellectual production assisted by information technology (part 2)
Academic skill I Basics of intellectual production assisted by information technology (part 3)
Social skill Responsibility in the information society (part 1)
Social skill Responsibility in the information society (part 2)
Academic skill II' Computational thinking (part 1)

© 00 3 O U A~ W N

Academic skill I Computational thinking (part 2

—
o

( )
Academic skill I Computational thinking (part 3)
( )

—
—

Academic skill I Computational thinking (part 4
Academic skill III Data literacy (part 1)
Academic skill III Data literacy (part 2)
Academic skill IIl  Data literacy (part 3)

15. Academic skill Tl Data literacy (part 4)
5. RiERHMEAE -

Final homework assignments: 80%

— =
B

Participation in class: 20%
6. HRESLUSESE:
av¥ar—aFl- ¥y BEUFE, NRIEA BEE B LR 2016
THHMGE S — AR5 71 SRS 4 = 24 2008
7. BEE URL:
8. IRERFEINEIE :
Homework assignments are given during semester.

In particular, writing documents and making presentation slides with computers will be required in the part of Academic skill I.
For Academic skill IT and III, computer programming will be assigned.

9. X7 - EHRAVRE

10. BEADO/NNVIOLEBAH !
No

1. Z0Ofth:
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A5 (28f). WRFEH: & BUHE  PE Kz FMEHBEE  FHEMFAEM FHELAX2-:12/4/6/84X58—.
BBF >N 2T ZDG-0OAR802). fEREE : BARE

. BRERER
Al % B AN et old: - BUE - Kk
Past, present, and future of humanity and our society with Al

. REOBEHEHE
AlZEGHOT 7/ uy —OEE L2 ThH D, —H T, TNEHMEO—DOOHENTHLLEZ L E, ZIUELZEHIETo L ELOHVTELALDOBROBELIHEL S, E5T, Al
. ZORIRAE = FRAT — VORI BT, AMREERBe, Ko 2 M) BOEES72DIHAZ DY FS R E, EFSETICEB v, K#EETIE, ATORERE
RALALAIIMA T, AIAED L H 12 oMk KT HHEZTTRHEOH ) T E RIZT POV TERET 57200/ ERET 2, 22Xy, bivbit— A—Ad* AL
LGS DR E GO LERRET S LDTELYA ¥ FEERT 5.
#3%13 Google Classroom+Google Hangouts Meet/Microsoft Teams (U 7WV¥ A4 L) HHWIEA Y Ty FEHWTIT) . EN%EHS 2013 Classroom (238 S 5. 7 9 23— Fid
s207pah
Al is one of the most advanced achievements of technological development so far. On the other hand, when we consider it to be a manifestation of intelligence, the path leading to Al is
linked to the history of people's thoughts that have continued since long ago. Therefore, Al should change and transform established thoughts concerning humans, society, and law in its
transcendental capabilities, speed, and scale. In this lecture, in addition to the history and mechanism of Al we will provide guidelines to consider how Al affects the way people think
about intelligence and consciousness and the way society is. This will foster a mind that allows you to analyze and make a decision thoughtfully about the society where Al coexists.
In this lecture, Google Classroom + Google Hangouts Meet/Microsoft Teams (Realtime) or On Demand are used. Used tool is specified in the classroom. Class code is s 20 7 pah
. FEORERRE
UFOT =220 TEY, HHOHZ % HIH T Do
- Al OEER R &
AL BHEORTES WP STV S0
CALIC L o TENE TOHADMEMADBED LB L 72hdH b ViEL20dh %0
- AL & A & DAED L — )
<Al & & b oIk & R AR OFHK
Learn about the following themes and acquire your way of thoughts.
+ AT history and concepts
+ How Al is utilized in society
- How has the social structure changed so far or is being changed by AI?
* Rules for coexistence between Al and humans
- Difference between Al and human intelligence and AI's contribution to human understanding
. BEONR - FECEETE :
LU OFfiAH 4§ 5
HARTA - E— - TA Hiffid
WS Cosamrgedt - disde)
ANIEFERE (F FFEF - #d%)
IRt (RHEHERIER - #3%) (R$%)
IR (R PEBCIRECT AR SR - HESUIR)
EARE R (AT ERE - HEdR)
1. AT W
2. ALICEnZEb2iES1
3. ATIZE D EDLHER2
4. AIPHEE 254 280 b
5. Al & w74 4&0gE
6. Al &1
7. Al &L - AR
8. AIH&ZRETHA Y ¥5

1)
9. ATHEZTHA 55 (2)
10. ATMEE TS 35 (3)
1L A& AL O [Ny | e [o%0) ] (1)
12 N AL [NFE72h ] b [2%h0)] (2)
13, A& AL O [Nz ] e [o%D) ] (3)
14. AT Lk
15. AT & ik
1. Introduction to Al
2. Society changed by Al 1
3. Society changed by AI 2
4. Al's impact on the society
5. Sociology by utilizing AT
6. Al and ethics
7. Al and Law/Ethics
8. Designing Al society (1)
9. Designing Al society (2)
10. Designing Al society (3)
11. “Distance” and “Connection” between people and AI (1)
12. “Distance” and “Connection” between people and AI (2)
13. “Distance” and “Connection” between people and Al (3)
14. Al and intelligence
15. Al and body
. BRERRTAE A -
ZEHERCTLR- PRI LD DD, HERIE LE— PONELR LI L o TRAEMIZFEMNT 5,

Assignment is given in each class. Evaluation is done comprehensively considering attendance and score of assignments.

. BRESLUBEER:

ZHEER MOOC ## [t dh o Al~ NTHIBEOFA & Nt oFskEe~] (ISTU LCHEHE)
. BEURL :
. IREREARE

RIS, FOHA TS CRE UM RREITRS 20 68D 5.

When necessary, documents and materials to be read in advance are presented for each lecture.

. K - RERE

. BEADONVIAUEERL
NE
No

. EOf

%12 Google Classroom + Google Hangouts Meet/Microsoft Teams (1) 7V % £ &) &5 W idA v 7~ ¥ FTITH . LM%l 2°1& Classroom (218183 %
In this lecture, Google Classroom+Google Hangouts Meet/Microsoft Teams (Realtime) or On Demand are used. Used tool is specified in the classroom.
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(2BfI). MHRFH: 2. HEHE Bl B =85 X FEBEE: 7 —2BEBHPE - ABEMRE L 2—.

. REEE

Python 12 & % 7°— & B2 A
Introduction to data science with Python

. BEOBNEHE:

WA, HEOA RBMCREBE L 7= 058 - B3N TBY) ., 20 2 ZEP ORI AILOFALRLHSTEINZ L THNL Bk L el
BN ) T LTROLNT WD, 77— OHpOAlifEd 2 FHR AN L. ZN2GHT 2720120, et EREH JF L
72 BT, BIABEEOMA LREEEHA LoD, Tu S ARBEYEUEEY -V EEYICHENI R T AIUVSLEL R D, AFFEH TR, T
YR E RS E OB CIIEEN LY 7 7 2T L% o T\W5 Python BFEEBET 274 7TV 2 AV ER L2 050, BAEN - ik
77— 7 LR EIZ OV THER,

In recent years, large-scale data has been accumulated and distributed in various scenes of society, and insights and abilities to use them
safely and effectively for public welfare and social activities are required as modern literacy. In order to extract valuable information from
such data, it is necessary to understand the basics of statistics as well as to acquire the skills on appropriate usage of various tools, including
programming environments. In this course, students will learn concrete and practical data processing methods using the Python language and
related libraries, which became a standard software environment in the fields of data science and machine learning.

. FRBOIERR:

0 3 O A W

= e e
Tk wh=oO®

0 3O O W

9.
10.
11.
12.
13.
14.
15.

FHAERRLERY - RN 2 BE L BRI OFEE A G DY T, T PO BKROD 2 EHE I L, T3 5 FIHZ BfF L. Python 71
TSIV RBL. ERWLTHRICOWTERMIZEETEL LR D I &,

Successful course participants will learn the necessary steps to extract and analyze meaningful information from bulk data by combining
statistics and computational thinking methods and will be able to develop Python codes based on those ideas.

. BEORRE - TECEETE !

FVxrrr—var

. Python 7u 275 3 ¥ 7#88 (1)

. Python 7u 25 3 > 736 (2)

. Python 7127 3 » 736 (3)

. Python Ik 55— # Lt (1)

. Python I & 57— # Lt (2)

. Python 12 & %57 — % JLFE (3)

ER AT & 5T

L BERPET VIS L BHEE (D
WEFET VIS L BHEE (2)
CE®VTANME - Ialb—=vary (1)
EUTFANME - Iab—Tar (2)

/1

1]

—a—F )ty bT—7 L EEREEE (1)
Za—F )ty MU= LS (2)
AT

. Orientation

. Basics of Python programming (1)
. Basics of Python programming (2)
. Basics of Python programming (3)
. Data processing with Python (1)

. Data processing with Python (2)
Data processing with Python (3)
Regression analysis and principal component analysis
Statistical modeling and inference (1)

Statistical modeling and inference (2)

Monte Carlo simulations (1)

Monte Carlo simulations (2)

Artificial neural networks and machine-learning (1)
Artificial neural networks and machine-learning (2)
Summary and exercise

5. RHERTME A

FEANOSIIRI S & OHEREOFE (405) L RMEREICH T2 LAR— b (608) DOEFH00M % HEEICFFi s 5.
Participation in class: 40%

Final homework assignments: 60%

6. BRIESSLUBEE:
7. BEEURL:
8. IRERREINFE

FHTRT I M, RSN ETHRDERET 22 L. EMOAFICHKRLAZI Y Ya—F - T07 T 20ERERTFET

H5o

. R - RERARE

BEADNXYIALEBAHK !

WA TRELEMT 25613, TELLZTHAPC 2252 L,

. FDfth:
Bt GRIBAREEE. MOESY) BLOBEMEIF0RRNEEH, BLOWSNZ T 7537 (EiEHbRV) 120V THEE LWL 2

EHEFE LV,
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1. ®¥EBEE
B AL TR —F— v ER - IEHOBEBICIBE ) -
Mathematics AI Data Science - Witnessing Data-driven Research -

2. BEDODBHEBE :
T=FBFE - AIEHEN TS [ 2HOL/-DICT52 8T, ZNO0F N EEXRELTH 5. [HH] i3, F
ST =7 R Bl s, FHE SN, FEMROMESEI N T G2 HBETL 2 ThH L, TORHEZEL T, T— 7 & -
Al OEZMN % HFET 5,
By witnessing the "on-site" where data science and Al are utilized, the students will experience their power and challenges. In
the "on-site," the students will see the on-site where data is generated/observed, computed, and utilized to solve real-world
problems. Through this experience, the students will understand the importance of data science and Al

3. FEBDIEBE:
T BERTLHBEZMD . WIEEED» OWMRENERH R T REFEIIOWTHAZZIT52 LT, 7R - Al 2 i CH
YT ThDHIl%, GEE UL CR#T 5. $72. MAEPOLRSINHEL L) TIUEHRTEZ 2 02HEm LA T,
F—F R ALIZOWTOEELZFED Do
By learning about the on-sites where data are generated, on-going researches, and issues to be solved, students will recognize
data science and Al as usual and important themes with a sense of actuality. The students will also deepen their knowledge of
data science and Al by discussing how to solve the problems presented by the researchers.

4. BEOAR - HECEETFE !
FHEEHL2 L, MIEREICLLHEH, 1 v Ea—, IEOMTFLZHE - L T <, ##TIE, 772U 7R TAD
TIER T A0, Wge e OR SN R E ORI OWT T IV — T THEm L. FORREZIY F L b, AN
T—=<IZLTFEFEL TS,

RTVTNV - AT TA T A

T -

Hagr—s

BRI (55— &

ATA AN - XAAT =50

Je - )Ry Ty

T—% -URTA T A

NWVATT T4

kil

Students take a look at presentations, interviews, and researches conducted by researchers in advance. In the lectures, students

discuss in groups how to solve the research problems given by the researchers with the support of facilitators and TAs, and

compile the results. Specific research topics include the following.

Material informatics

Economic data

Sociological data

Medical imaging data

Medical mega databank

Disaster and risk data

Data and robotics

Healthcare data

. Others

5. RiERHEAE -
EZHERCTLA—DI 2T IEe0H b, HHERILELVR— POAER LI L > THRAEWIZEHET 5,
Assignment is given in each class. Evaluation is done comprehensively considering attendance and score of assignments.

6. THESLUVSEE:

7. B9 URL:

8. IRERFRENFE
HRIFIT, TOFATBIREUWMRER IR T 5605 5.
When necessary, documents and materials to be read in advance are presented for each lecture.
9. X - EEMIEHE:
10. BEADO/NXVIOLEBAH !
LB, BEOYTI YT AMRLLY | FiE BT 572017 PC AT T 2
Yes. It could be needed for you to check the contents distributed prior to the class, and to organize the discussion.

1. ZOft:
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. BRERER
=S - Aat DFEFE
Foundations of probability and statistics

. REOBMEHR

00~ U W N~ O

&

FEELRSHTLEL SNLT— Y BT ORIIIEE L IHD OVHER EMETCTh 5o ZOMITIE, MERLME 2 OWIRE - 510k & OMEROIEEE S ) 5100 T, METF IS LR

FGANIOVTESR, RWT, At OE 2 )7 2 B L. R fdE - KHHEE 0T, IKFI0E DRI 2B oW TS 5.

Probability and statistics provide the mathematical foundation of data analysis in various fields. This course will start with random variables, expected values, variances and other
fundamental concepts in probability and introduce probability distributions used in statistics. Then the course will provide the outline of point and interval estimations of population
parameters and of testing hypothesis as an introduction to statistical inference.

. PEORERE

1)
(2
3
(4
1
(2
(3
(4

LB

TR AT PMERA R IR - 317 & OREEHF LB R MG O JFEM 2 & 2N % o

TIHGMA R AEBL G 7 & OREAR M LRI AT BT B AR A TED X124 D,

GERTIYHEE D% 2 2 B LT B e - KEH#EEOMELITET 5.

ICEHARTE DH 2 T5 % B L C BARM L RE OB OMEL LIRS %,

understanding essential concepts in probability theory, such as probability distribution, random variables, expectation, variance, and so on;

acquiring the ability for simple calculation involving basic distributions, such as binomial and normal distributions;

understanding the fundamental principle for statistical inference and grasping the outline of point and interval estimations of population parameters;
understanding the fundamental principle for hypothesis testing and grasping the outline of the basic format.

EONR - HECEETE
BRI &R

1 A8 T — 5 O

e

L

LA & B o HEE
DR BGE R & X EE
.

. EE
. BRI OFE
. BHEF O i

A 2 FeME

. PR

2T — 5 ORERL
[l f 34T

. Introductlon

. Describing and summarizing one-variable data
. Fundamental concepts of probability

. Random variables and probability distributions
. Basic probability distributions

. Exercises

. Sampling and parameter estimation

. Central limit theorem and interval estimation

. Exercises

. Testing hypothesis

. Testing population mean

. Comparing two populations

. Chi-square test

. Exercises

. Describing and summarizing two-variable data
. Regression analysis

5. RRHERHES A

v

K= PREAOIY AT (50%) K OPIAREE (50%) 12 &0 &FiT 50

7272 L, WIRRABROFEIEILIEIC SV TR,
Students are evaluated on the scores of submitted reports (50%), and the final exam (50%).
Details of the final exam is to be announced.

. BRELLUEEE
T=8 A Ty A0SR (GE) R A 2021 #oRkE
AT DRAT AN WK At P ER Rt E RS 191 &% #H
AMEHFEY PG oA—x )V (RIF - M LI BESE 1978 ZE#H

BESL MR HIEBL - SRS - ROTR - KU A - mORFE SRR 1994 B

MO TERIEAREE AR R 2006 Z#H

FEAROHATAM (20 RFEEmEE Al 2013 &%#

[E - HEROZZOOMEIAM  FTHST KR 2004 BEH

[REEANDREENE FHRRAR Eﬂﬁ%’lg 2013 ZHH

HIRMRT o EEE R LM 2014 B

BTS00 5 H S DRats: HE’U/IPP‘HK HAG AL 2015 (HEE

. BE URL :

www.math.is.tohoku.ac jp/~obata

. ﬁ%ﬁ%ﬁﬁﬂ?ﬂ%i
CHBEICHENCEEEL CE T A HERE TS

1&?5 W — PR LT BIEETE IS A,

Preparation: Students are required to look over the textbook and lecture slides for the next class.
Review: Students are required to review the contents and solve exercises.
-3

. 1%
VLY GRS o TIRART 50 BYOD X ISTU ICHL#EATA N, ET4 7)) v 7, ZOMOEM % B CSRT 2 13MEMNTH S,
Be noticed in advance if necessary. BYOD is convenient for referring to the lecture slides, video clips and other materials of ISTU at your own seat.
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BF8EER D
A4 (2BAD). WHESH: RO, HYUKE KB B FEZEE  BESHMER. BEEEAZXLZ— 2EXX4—.
RMEF /U7 ZDN-MATI04). EREE : BAE

. IREER
HELRT A M

Introduction to Mathematical Statistics
2. BEDEMEHE:

PR O 2 5

This course is concerned with an introduction to Mathematical Statistics.
3. FEBOEEBE:

SRR OEEE BT S .

To acquire the foundation of Mathematical Statistics.
4. BEORNE - FECEETE !

0. M LT

Rk R

1. 77— O

i

o R SR L E R oMM

3. FESEA R LR

4. WIReHE

RFN 2 =)

5 ﬁﬁ%&*/\
AR A

7Aitbk7“

PAﬁﬁk%me

o %N ]
. HESRER RS A ONOE (KSR, ARz )
ffﬁﬁ‘fﬁ‘] i
10. HEEtodEE
11, midffEsg &M 7k L ARl
ARt BRI E
12. RERGE
13. MREM AT D& ik
ARty X e
. B & ORERE
F Lo & IR ER
. Introduction
. Describing and summarizing one or two-variable data
. Conditional probability and independence of events
. Random variable and probability distribution
. Expected value
. discrete probability distribution
. continuous probability distribution
. Exercise
. Statistic and sample distribution
9. Random variable and convergence of probability distribution (Law of Large Numbers, Central Limit Theorem)
10. Statistical estimation
11. Point estimation and estimates
12. Hypothesis testing
13. Test statistic
14. Confidence interval
15. Summary and examination
5. BUFFES
HERTEEEANOWHL (40%), HIKHER (60%). FANEHEOFBEEE CTHAT S .
HIRHERIL, MP&«»#lMT@”Auﬁﬁufﬂmf%mié
BCP LNV 78 2 LLEOBA I3 > THEMET 5

6. BTRESLUVSES:
AFIECOTOMAHRIT AR EER RS 2006 2%
BB O ARILGEL LR 2017 5%
PORE O REE R I M 2014 5%
PIECHESAD S OfFHF HRER  HARFmH 20156 Y
T— Y RO FEtFEERR FEHEA - FEDGHE RS A - WaEIETT  EER 2007 %
HFERCEE T ARt AP ROUR P HERF AT ER RS 1991 &%
HEARFE S BINAY BEM 2015 2%
7. BIE URL:

8. IEERFRISREE
EEBE LA T VEETLOT, &
WIHAERD A % 3t THEMT 5 TFIE.
ST EOFEIC OV IS — R RENE TR 5.
9. 7 - ERMIRE:
10. BEADNY I EBAL
NE
1. ZOfth:
Googleclassroom (2, #FeE 74 LIHEMEEZEH T 2.
FHTHRETAZHIEL, 8 — 2o TRZ#D 5. S5125 2 SN EEMEY 0 o#<.
L R — MMEHIZ Googleclassroom FT1T ) .
HHBE L OHBEINEFEDORL )Y OJjikL, BB TR 2.
F7:, LRLOFENE LT EIIMR &flﬂfﬁﬁéhéu&ﬁ H5b.

=
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HCTHEL, SEZANTHIZ L
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N
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BB XX&Z— 284X 42—. BEFNYLYT

1. 1%5E8
BomatF A M
Introduction to Mathematical Statistics
. BEOBHEWME -
H i & s
Object and Summaryof Class
FHETF O 75

This course is concerned with an introduction to Mathematical Statistics.

. FEORERE:
FAEOF) 2 H
Goal of Study
BHERE O EET S

To acquire the foundation of Mathematical Statistics.

. BEOAR - AELEETE :
. BR AR
o G R L FR OB
. RIS L WSRO
. IR
. BEROHEER A
ﬁmﬁ’; il
ZFToHEY

. %’tu’ri ARG A
. WEERZS R LA A OWOR CRE R,
fat e
FUOEE I OB i & R
IR AE
MERtETE OB Ak
fEHEX I & Z O i
F L &SR .
1. Events and probability

Conditional probability and independence of events
Probablhty distribution and expected value

OO\]@OW»-PC.ON)»—A

Hh LV R 2 )

3. Random variable and probability distribution
4. Expected valu
5. discrete probability distribution
6. continuous probability distribution
7. Summary
8 . Statistic and sample distribution
9. Random variable and convergence of probability distribution (Law of Large Numbers, Central Limit Theorem)
10. Statistical estimation
11. Point estimation and estimates
12. Hypothesis testing
13. Test statist
14. Confidence interval
15. Summary and examination
5. BUEERHERSE ¢
LAR=F - /T A MEBLUOMEBRBOBRERE L CEHIT 5, #EL IIZHES 1 MEICHIT 5,
Course grades will be based on reports, short tests and the final exam. The details will be explained at the beginning of the course.
INT AT (30%) EHIHREER (7T0%) (2X VBT %, #EL <3S 1B ICHAT 2,
Students are evaluated on their points from all the short tests 30% and the final exam 70%. The precise explanation is given in the first class.
6. BRESLUVUSESE !
AR CoOMEHRNT AR R OME 20064 HRE
BRI =R ARIED LR 20174 2E#H
BIEEr S o8 BB iR 20144F SEH
BIECTHIAD S F AT ORI ARG Mt 201648 Z%H
T — Y RHEORERE AT R - HE - LR - il SEFER 20074 BEE
HREETS T MRS ARM RS Em RIS 1991 1914 & H
EARREE BINAT HZEM 2015 ZE#H
7. B9E URL:
8. IEEERENFEE
VSE WHEOTEESEI, HRFEOHMLT LEPNCHZET,
158 ZROFEANG 2 5 N M EE ZERM MR <o
Preparatlon. Students are required to look over the textbook for the next class.
Review: Students are required to solve problems given in the class.
9. E7E - ERHEE:
10. BEAD/INYILELIAR

V%7 L (Not necessary)
Z Dt :
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WIBRETABIR
£2 (28f). WRFH:ED. HUKE  BWH HEX FEBDE  EREEMER BEEAX2— 1 £X252—

BMBF /N2 1 ZDN-MAT120J. (EHSE

Z . HANEE.

RECE S

= - MRt oL
Fundamentals of probability and statistics

. BEOBMEHE

SESERGHCTT =Y 2T LT L 4 2 BRI HER M Ch D, TOMFRTIE, MFRERE ZOMRE - ik EOMESR OIS, FatE oL
BRGSOV TEY, ZOIA L L TOMERHEESFIZO W TOREBEME S5,

Probability and statistics provide the mathematical foundation of data analysis in various fields. This course will start with random variables, expected values,
variances and other fundamental concepts in probability and introduce probability distributions used in statistics. Then the course will provide the fundamental
knowledge about the estimation of population parameters and the testing hypothesis as the application of the probability theory.

. FEOEERRE

TEARAR, TR 7% EOMERGRO IR G2 B L, ZOISH & L CORERHEEFOMAHFOIEREN 2 FLEE T 2 720 OREMERN#EBET 5.
Understanding the essential concepts such as random variables, probability distribution etc., and getting the fundamental knowledge about the basic method of
statistics such as the estimation of population parameters and the testing hypothesis etc. as the application of the probability theory.

. EEONE - FEOEETE

. B

INT A MK B EFEAOBRE T = v 7 ATV 40s s, ERLEEMESOMMELHMICL W I L2 E LEEEXTT) .
01E 1 Amoitdset (1) RFEm
502 1 AR ORCKEN (2) ¢ B EE, GERE, REE
03 1 AmOGREKE (3) 17— 5 O
04E 2 Zmoitiaat (1) @ AHBIRE
8505l 2 &R OFLIREEN (2) ¢ [EEER
06 fEEs LA (1) : RO FEE
07 FEER LA (2) @ MAZTE, Bayes OERE
S508I  FfEsE & o3 (3) 1 MRS
500 FEES & obAE (4) ¢ HIRRE, ori BREEL
SE101  FEsE L o3 (5) @ FEARM LR o3
110 RHER LA, REOERI, R
g2 X
513 FHoE (1)
14l ARFIE (2)
15 SRR F L0
LROFEAT V2 — VIFELTH Y, EITIRSFIKF L CGEELE T 5.
Providing the short tests to check the level of understanding about the essential concepts, the course is planned to give the following lectures to develop the clear
understandings about the important concepts on the fundamentals of probability and statistics:
. Describing and summarizing data (single variable) (1) : representative
. Describing and summarizing data (single variable) (2) : dispersion, skewness, kurtosis
. Describing and summarizing data (single variable) (3) : estimation of data
. Describing and summarizing data (two variables) (1) : correlation
. Describing and summarizing data (two variables) (2) : recurrence relation
. Probability and distribution (1) : fundamental concepts of probability
. Probability and distribution (2) :independence and Bayes theorem
. Probability and distribution (3) : probability distribution
Probability and distribution (4) : expected value, variance, normalization
Probability and distribution (5) : fundamental distributions
. Population and sample, law of large numbers, and central limit theorem
Interval estimation
Hypothesis testing (1)
Hypothesis testing (2)
. The final examination and summary
The above schedule is tentative, and may be changed as the lecture is proceeded.
il 7 -
FRLABRB L UVNT 2 M L I ERHi 3L IR THNT 5,
Course grades will be based on short tests and the final exam. The details will be explained at the first class of the course.

= =7

. BRESLUSEE:

HEBERRT A TRGRHAATT BRI Rt 28R RS 1991 B/ 28 E
HEEET Y OEE R SR 2014 HRRE / 2EE

Ty R OREE Rt MREEA - HEDERE - DO - aEIEST  SEEERT 2007 HBORHE / 2EE
AP B —BOED D LERMNT - EBGTIEE C - FEM— 4 -2t 2011 #RE/ BEE
APEERR PG oA—xv (B9F - ML) s5EE 1978 #HRE / 2 E

WAL BELsERT M- gRset - IOTIEK - KIF U - WA R 1994 ERE / BEE

E - EROLOOMEIAF 4T F O FEEE 2004 #RHE / SEE

EEANOfERE FHRRIE WIEEE 2013 #HE/ 2EEH

BRofEat AR (58 210 FEsIER AL 2013 #khE / 258

AR RS REM— - LR - V=LA T A —adt 2017 BEH

. BEURL:
. EERESEE
AP T REERAIR S NI TS, BT 2720120, HEMEICAHSHL2 Db o E b HERTY . RIFETET L/ 7 A M, #RATOHR

PO S = v 7 I 2L 2B EEEANS, /IT A PDURHI SN LBRZEA SN L HHICE 2B L EHET, BRIAT S E2EOEEL, U 24
B EEICHENICIY ML C EARENEOIRE Y 505 2 L1285 TLETT,

Although this course provides some specific topics of the fundamental mathematics, it is most efficient for their satisfactory understandings to make exercises on
corresponding problems by yourself While this course will provide repeatedly the short tests for your checking the understanding of essential knowledges in the
lectures, it is important to identify the weak points for your satisfactory understandings, making use of the solutions of the problem in the short tests, so that you will
get the chance to improve your understandings of this course with supplementary exercises by yourself.

9. FEE - RERISE
. IBEADNYIACEBAK

V7% L (Not necessary)
Z O :
BEIIOVWTOF ) Ty 7= a3y (LML EOHM) 2EEETTVET. 4B, Y4 VIS 2BEEROTREELH Y 9.

The details about the principle and the grades etc. will be explained at the first class of the course. The lecture may be given online.
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2 (2Hfy). WH&FEH:EQ HYUYE  BH = MESEF . REtXX2-1€4XX%- BEFINUT:
ZDN-MAT120J. fEFS3E - BARE

1

4

5

. IR
WS - T O 3R
Foundations of probability and statistics

. BEOHMEHE :
SFESELGHTLEL SND T — § T OBIWIEEZ ) ODPHERLHETH D, ZOMFRTIE, HEREHE ZOMEHE - 5k & OMREO & 5 H0 T
RETFA LB LRGN DOV THER, RWT, HEtWHEROH 2 )7 % B LT, B850 mifie - XEEEO ik, RHFMEOERY BRI OWTHBIT 5. $/-2
WO ONEOBIFIZLIEL % 2 MFWEEE (RFH5. 175742 L) 122w TH#EERE .
Probability and statistics provide the mathematical foundation of data analysis in various fields. This course will start with random variables, expected values,
variances and other fundamental concepts in probability and introduce probability distributions used in statistics. Then the course will provide the outline of point and
interval estimations of population parameters and of testing hypothesis as an introduction to statistical inference. Moreover, relevant mathematical topics will be also
treated accordingly.
. PIEOEEE:
(1) B oM 8, IR - 20 & ORI LB L MR O JERER 2 RN B o
(2) IR R LB A T & ORI R AT T B R ET S TED L)1 b,
(3) MAMYIETEDE 2 F7 % W L <. B0 SHEE - KEHEEOMEL RS 2.
(4) WERITEDE 2 75 % B L €. AR LHEDOTER OME 2 ILRT 2.
(5) TNHDONEDIEI LI L 7% 2 AN (RFM5. 178742 E) 1TV THEST 2,
(1) understanding essential concepts in probability theory, such as probability distribution, random variables, expectation, variance, and so on;
(2) acquiring the ability for simple calculation involving basic distributions, such as binomial and normal distributions;
(3) understanding the fundamental principle for statistical inference and grasping the outline of point and interval estimations of population parameters;
(4) understanding the fundamental principle for hypothesis testing and grasping the outline of the basic format.
(5) understanding mathematical topics (e.g. improper integral, matrix) related to this context.
. BEONE - FECEETFE !
1. 7=y Ok
2. P - ik
3. FHBIEREL
4. WEEROIERMIEE, A SHER LA XDAKX
5. HEERAHL L Mo A
6. IEHA & LB e B
7. HHEFEED
8. MEHYHEE &1

9. BRI - BEPHOHEE

10, EBGANCEObD5M () A2- 55746, 54, F-554)

11, REiARE &1k

12. BRHER - B oBoE

13. BHEFIO L

14, EEFEMIE - SRSZIEME

15, F & &R RER

1. Describing and summarizing data

2. Mean value and variance

3. Correlation coefficient

4 . Fundamental concepts of probability, conditional probability and Bayes' formula
5. Random variables and probability distributions
6
7
8

. Normal distribution and central limit theorem
. Midterm reviews
. Statistical inference
9. Estimation of population rate and population mean
10. Distributions related to the normal distribution (chi-square distribution, t-distribution, F-distribution)
11. Hypothesis testing
12. Testing population rate and population mean
13. Comparing two populations
14. Testing goodness of fit and testing independence
15. Final reviews and examination
. BAERTHE A E
BIL /T AN (30%) &R - WIREER (#535%) 12X DERMis %0 #EL I3RS 1 M HICHHT 5,

Students are evaluated on their points from all the short tests 30%, mid-term exam 35% and the final exam 35%. The precise explanation is given in the first class.

. BRESLUBEE:
MR BART BB - SRS - WonIee - REPSSA - mRTT I 1994 HoRRE
B - RO OMEIAM  FTIF  BREE 2004 2EE (RS LY)
EE~offiats FHARIE $8HE 2013 2%5#H (529)
BIETHERNED S OMENE  AREN  HARL 20156 EEE
AN RS S BE KR 1992 B
AP = BE KM 1992 B

. BZEURL:

. IRERRENRE
FE KAOFEESHEIL, FREFEORUT S EHNH ZET,
158 - ZROFEHRFG 2 O N BE ERFRAMOR o
Preparation: Students are required to look over the textbook for the next class.
Review: Students are required to solve problems given in the class.

. R - ERAURE

BEADNYILELAH .

V%27 L (Not necessary)

Z D1t :

FROZENE L EE TR A BERTEEINL WD L. ZOWAIL. BERIIENT 5,

The contents and schedule mentioned above may be changed for various reasons. If any, such a change will be announced during lectures.
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K3 (2Bfy). MRFE:E RO BAHB FAK B PAERESE  BFEMEN FEtXX2-3€xXX42-.
BBF >N T ZDN-MAT120J. {EFERE : BAFE

1. R¥EER

e - Heat o 2kpE

Foundations of probability and statistics

. BEOCBMEHE
SESERGHTLEL END T — Y RITOBIWETEL D) OPHERLFETH L. ZOMFETIE, HERLHE ZOHRHE - 77l EOWMROEFEM D S IR0 T, Mal oL ik
A DOWTHER, RWT, Mt o#H 2 F 42 BE L <, BB SHiEE - KEHED L E, IGIBUE DR 2ROV THBIT 5. IS ONEOEFIZLE L % 58
WEEE (LR, 1TH17% L) 2o THMEHERES .
Probability and statistics provide the mathematical foundation of data analysis in various fields. This course will start with random variables, expected values, variances and other
fundamental concepts in probability and introduce probability distributions used in statistics. Then the course will provide the outline of point and interval estimations of population
parameters and of testing hypothesis as an introduction to statistical inference. Moreover, relevant mathematical topics will be also treated accordingly.

. FEOREEE:
(1) MESATRHERA R, IR - 2B & ORERTEIC LB MG O JLBER 2 & ML 5o
2) H 53 ’)PIE%JEMMH f‘ k DIERM LW T DM LRSS TEDL L)1k D,
(3) MERHIIEEDE 2 72 B L, B e - KM E oML 88T %
(4) WHBEDE 2 F7 % BFE L T, BRWEBREOHROMEL RS 2.
(5) ZNEDONEDIFIZLIEL % 5B (RFR0. 175074 &) ICoWTHRT %,
(1) understanding essential concepts in probability theory, such as probability distribution, random variables, expectation, variance, and so on;
(2) acquiring the ability for simple calculation involving basic distributions, such as binomial and normal distributions;
(3) understanding the fundamental principle for statistical inference and grasping the outline of point and interval estimations of population parameters;
(4) understanding the fundamental principle for hypothesis testing and grasping the outline of the basic format.
(5) understanding mathematical topics (e.g. improper integral, matrix) related to this context.

. BEORNB - HFECEETE !
ALY A, MEROIERIER
ﬁﬁ%%?t«4x0AK

A

. q:i é (Hﬁfﬂl_) e

BC 3 GNP i ES

. B RESRAR L T O (WEHE) -
. RRSEHT SRR, AT AR

9. REOPEH & rpCs PR g H

10, AEEHAOHEE & 13

11, B - P odtE. ooz
12, IGSHE &1

13, BEibsE - BEPOBGE. ZofbokE
14. #EEHE

15, F & L IAHER

1. Guidance, fundamental concepts of probability
2. Conditional probability and Bayes  formula

3. Describing and summarizing data

4. Random variables and probability distributions
5. Mean (expected value), variance
6
7
8

00N DU W
N
3
=

. Examples of (discrete and continuous) probability distributions
. Multivariate random variables, their mean and variance
. Population and sample, sample mean and sample variance

9. Central Limit Theorem and Law of Large Numbers

10. Statistical inference

11. Estimation of population rate and population mean, etc

12. Hypothesis testing

13. Testing population rate and population mean, etc
14. Exercise

15. Final reviews and examination

5.

RRABRTE A
LAR—= T -7 A MEB L OWKRBOMREERE L CFIiT %0 5L IS L HHEICHMAT 5.
Course grades will be based on reports, short tests and the ﬁnal exam. The details will be explained at the beginning of the course.

. BHESLUSEE:

7= S REEORERE K
B BERET &

J%%% R E AR - A HDGHE - DRI A - HBIEAT  E#5 2007 B (RELO)
— B - GRRFE - RUTIER - KEPISA - mRF VML 1994 HERE (RELO)
WD THRIER hA% B ARACHA 2005 #HFE (RS L)

CIEROIOOKEIAR TS RREE 2004 #HFHE (RS Lo)

¥ MOED D SAERIENT - FEEREHIEE E O EEM— 4 —2akh 2011 R (RS L)

HE FRARER WIAEE 2013 HEE (509)

Rl PG oaA—xv (- AF LA BEAE 1978 HEHE (509)

ORI T HR 2014 HREE (509)

Pty
FEREHETE T AT AM Pﬁ%)\%ﬁ%’?ﬁﬂ%uf%?ﬁ = i ﬂih{)\%ﬂ'ﬂ sy 1991 #ENE (50 9)
BIECHERREA S Okt BRSREIE B 2016 #E#

. BB URL :

LIRS RS

B WEOTERSE, PREORYST HEITCH &M@,
B8 - ZR OG5 2 6 N iE T A SRR <o
Preparation: Students are required to look over the textbook for the next class.
Review: Students are required to solve problems given in the class.

. R - RBRORE:
. IBEADNVILEBRAHK

% THRLRZED, FHPEBICEAR Y 7 ML E2 oo THET I L%
Not necessary

. 2Ot

HREB L USEHEHIZOWT (as for text books listed above)

Nol-5 fEi#kfy 2 %kl#, £ & Lo (standard textbook, easy)

)7 %%, 529 (standard textbook, standard)

# (exercise book)

%ﬂ)fﬁl@’iﬁi 22T (as for other text books)

AFIBRE S =5 E BREEE 1992 9784563002213 #ElE (529 ) (Calculus book, standard)

UNGiL: S 7wl EE BREAE 1992 9784563002169 #FtE (52 9) (Linear algebra book)
FRROBENE L EETEINA BBERTER SN 205, ZOHEE, EEPICENT 2.

The contents and schedule mentioned above may be changed for various reasons. If any, such a change will be announced during lectures.
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(2 Bfy). MHRFH: F RO HYHE  BE @ MENESE  BEHRFEMER. FAEEXX2— 1 3t&X242—.

LR

. BRERER
=S - Aat DFEFE
Foundations of probability and statistics
R(OBEKEBE
SESEF LGB TLEE END T — S BITOFIRNEE L) OFHELFETH L. Z O T, BREHE ZOMHE - /1l EOWEOEEM 2D DI T, Ml L bk

00~ U W N~ O

FGANIOVTESR, RWT, At OE 2 )7 2 B L. R fdE - KHHEE 0T, IKFI0E DRI 2B oW TS 5.

Probability and statistics provide the mathematical foundation of data analysis in various fields. This course will start with random variables, expected values, variances and other
fundamental concepts in probability and introduce probability distributions used in statistics. Then the course will provide the outline of point and interval estimations of population
parameters and of testing hypothesis as an introduction to statistical inference.

. PEORERE

1)
(2
3
(4
1
(2
(3
(4

LB

TR AT PMERA R IR - 317 & OREEHF LB R MG O JFEM 2 & 2N % o

TIHGMA R AEBL G 7 & OREAR M LRI AT BT B AR A TED X124 D,

GERTIYHEE D% 2 2 B LT B e - KEH#EEOMELITET 5.

ICEHARTE DH 2 T5 % B L C BARM L RE OB OMEL LIRS %,

understanding essential concepts in probability theory, such as probability distribution, random variables, expectation, variance, and so on;

acquiring the ability for simple calculation involving basic distributions, such as binomial and normal distributions;

understanding the fundamental principle for statistical inference and grasping the outline of point and interval estimations of population parameters;
understanding the fundamental principle for hypothesis testing and grasping the outline of the basic format.

EONR - HECEETE
BRI &

1 A8 T — 5 O

e

L

LA & B o HEE
DR BGE R & X EE
.

. EE
. BRI OFE
. BHEF O i

A 2 FeME

. PR

2T — 5 ORERL
[l f 34T

. Introductlon

. Describing and summarizing one-variable data
. Fundamental concepts of probability

. Random variables and probability distributions
. Basic probability distributions

. Exercises

. Sampling and parameter estimation

. Central limit theorem and interval estimation

. Exercises

. Testing hypothesis

. Testing population mean

. Comparing two populations

. Chi-square test

. Exercises

. Describing and summarizing two-variable data
. Regression analysis

5. RRHERHES A

v
7

K= PREAOIY AT (50%) K OPIAREE (50%) 12 &0 &FiT 50
L. MIRABROEBILEIZ OV TIERE,

Students are evaluated on the scores of submitted reports (50%), and the final exam (50%).
Details of the final exam is to be announced.

. BREBLUSEE:
T8 A L AOMERE (RGED) R R 2021 Rkl
HBERATE DAt AN RGOS HER IR A = RS 1991 2%
AMERESERTSE PG oR—Tov GRIF - WER)  BREEE 1978 2%l

BESL MR HIEBL - SRS - ROTR - KU A - mORFE SRR 1994 B

MO TERIEAREE AR R 2006 Z#H

FEAROHATAM (20 RFEEmEE Al 2013 &%#

[E - HEROZZOOMEIAM  FTHST KR 2004 BEH

[REEANDREENE FHRRAR Eﬂﬁ%’lg 2013 ZHH

HIRMRT o EEE R LM 2014 B

BTS00 5 H S DRats: HE’U/IPP‘HK HAG AL 2015 (HEE

. BE URL :

www.math.is.tohoku.ac jp/~obata

. ﬁ%ﬁ%ﬁﬁﬂ?ﬂ%i
CHBEICHENCEEEL CE T A HERE TS

1&?5 W — PR LT BIEETE IS A,

ISTUIC (1) #g&E 74, (2) EFATHALZAT A F, (3) P ME,

Preparation: Students are required to look over the textbook and lecture slides for the next class.
Review: Students are required to review the contents and solve exercises.
-3
. 1%
VLY GRS o TIRART 50 BYOD X ISTU ICHL#EATA N, ET4 7)) v 7, ZOMOEM % B CSRT 2 13MEMNTH S,
Be noticed in advance if necessary. BYOD is convenient for referring to the lecture slides, video clips and other materials of ISTU at your own seat.
. %
&%V)%bm?f‘étli‘/&nzfﬁ) L FHEBBEIREDTT - I TVET)RENAT) v FHARZHEL T2,
(4)

itk

7% - REMRE
EADINYALEERAH

Dy

ZOFHE T+ 2 BT 5o
FETA R, BREL S LIZFB ) — P EE) R D S,

GAONZEBMELZHNTHE, BHE T4 2 TEET 5,

v
Ed
Z

l__

A— MERIZISTU 2R 2 FE.

7oy LREOIZENE LAEETE A RERTERIND 20D 5,

DAL, FEAIENT 5

EFF@‘%%%’EM‘HFL DVTIE, HAFOY 2 TS BB L TH LD T, HEICS Y v a— FLTHHE L.
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K3 (2BfI). MRFE:F (&) (F). HUKE Bh BEE MEHESF . HELAZXZ2-: 34258
FEF /N1 > J  ZDN-MAT120J. {EREE | BARE

1

4

5

. IREER
= - Rt o2k
Foundations of probability and statistics

. BEOBMEHE:
SESERGHTUREL ENDL T — YT OBIRMIETE LI OPHERLHENCTH D, ZOMIRTIE, MEFREHE 2O - 580 & OMEROI S22 HIRH T, Matii
PEBMERGAINIOWTESR, KT, MatIEROE 2 & HE LT, B GHE - KEEEO S, IEREDIERN 2 BRI OWTHMBIT 5. $72215 ONEOHE
LB L 70 BB HERE (RFERE T 175172 &) 122w Th#EEH .
Probability and statistics provide the mathematical foundation of data analysis in various fields. This course will start with random variables, expected values, variances and
other fundamental concepts in probability and introduce probability distributions used in statistics. Then the course will provide the outline of point and interval estimations of
population parameters and of testing hypothesis as an introduction to statistical inference. Moreover, relevant mathematical topics will be also treated accordingly.
. FEOEEBE:
(1) Fo AT ORESEA S, IR - 2z & OMET LB R MR O B 2 BN B
(2) ZIEG AR IEBG A 7 & OIEARI MR AT T B LG HATE S L9 1% %,
(3) MIHIEEDE 2 )7 2 B L C. B0 mdfsE - KMHEEOME 2 ItET 2.
(4) WHMEDE 2 )5 % B LT, FARN Mg OB OMEL LIRS 5,
(5) ZNSHDONEOIFIZLTE & 70 2 FEFFEE (RFRG. 1775174 L) oW THFT 5,
(1) understanding essential concepts in probability theory, such as probability distribution, random variables, expectation, variance, and so on;
(2) acquiring the ability for simple calculation involving basic distributions, such as binomial and normal distributions;
(3) understanding the fundamental principle for statistical inference and grasping the outline of point and interval estimations of population parameters;
(4) understanding the fundamental principle for hypothesis testing and grasping the outline of the basic format.
(5) understanding mathematical topics (e.g. improper integral, matrix) related to this context.
. BEORNE - FACEETE !
1. WEROERGEE
2. ST SRR & RS XD LK
3. SRR L MR A
4. F—=5 O
5. JIRHE CPgfE) - 75 KB
6. IEHGAE & AR R E
7. THE LD
8. MERTAEE & 1%

9. BRI - P oOHEE

10. IEBGAIZE 2D B0 () A2- 046, 5346 F-5504i)
11 IREmE & 13

12, BEHES - BEPIIORGE

13. BHEMI O

14, EEBEBOE - SO IERGE

15. % Lok Wik

1. Fundamental concepts of probability

2. Conditional probability and Bayes™ formula

3. Random variables and probability distributions

4. Describing and summarizing data

5. Expected value (mean value), variance and law of large numbers
6. Normal distribution and central limit theorem

7. Midterm reviews

8. Statistical inference

9. Estimation of population rate and population mean

10. Distributions related to the normal distribution (chi-square distribution, t-distribution, F-distribution)
11. Hypothesis testing

12. Testing population rate and population mean

13. Comparing two populations

14. Testing goodness of fit and testing independence

15. Final reviews and examination

. BRHERHE T

LR—1 (40%) &EHIHKRER (60%) 12& VEHli§ 5. #EL <IEIZES 1 BB ICHNT %,
Students are evaluated on their points from all reports 40% and the final exam 60%. The precise explanation is given in the first class.

. BRELLUSEE:

7= 5 REEOIERE

F& ARIEEA - SFHDUHE - IIBOSH - WEIEAT ¥R 2007 ZEH (RS L)
BERE BT B gRFRW - RICHER - KB I5A - mARE SRV 1994 2EH (RELo)

MO THEREARGE SARK—HE R 2006 2%E (RSLo)

B - RO O ORI AN T FEEE 2004 ZEH (RS LO)

APIRERTS: — Mg 0 & S8 AT - BRI £ C  REM— -4 2011 ZEE (RSLY)

A oifiaty FHRREE SIaEE 2013 2FH (529)

APBEERE PG oA—Tov (90 - AP EFD  BESE 1978 ZEE (509)

BOEREI A O R LI 2014 Z2EE (529)

BEPERTY I EHEAN R FHEFMMAT P HER KRS 191 25#H (529)
BUECH W52 S OGN HRIREIE  HA @ 2015 #EHE
. BEURL:
. IRERRESRE

HE - BWOHEPIG 2 5 NHE EEE o
Review: Students are required to solve problems given in the class.

. EF - EROEE:
. BEADINYILEBAS

7% L (Not necessary)

. ZOfth:

FELORENE LHEETFEIINA GERNTERIND I DD L, OHEE. FERITEAT S,
The contents and schedule mentioned above may be changed for various reasons. If any, such a change will be announced during lectures.
RIS 7)) Vv M ERATT 5.

Students do not need to get a textbook and can get handouts every time.
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. IREER
= - At o2k
Foundations of probability and statistics

. BEOBMEHE:
SESERGHTUREL ENDL T — YT OBIRMIETE L 0D OHERLEHECTH D, T O TIE, MEFREHE 2O - 58 & OMEROIR &2 RO T, Matii
PEBMERFAINIOWTESR, RAT, MatIEROE 2 & B LT, B GHE - KEEEEO S, IEREDIERN 2 BRI OWTHBIT 2. $72215 ONEOHE
LB L 70 BB IR (R 17572 &) 120w Th#EEH .
Probability and statistics provide the mathematical foundation of data analysis in various fields. This course will start with random variables, expected values, variances and
other fundamental concepts in probability and introduce probability distributions used in statistics. Then the course will provide the outline of point and interval estimations of
population parameters and of testing hypothesis as an introduction to statistical inference. Moreover, relevant mathematical topics will be also treated accordingly.
. FEOEEBE:
(1) Feseop AT ORESEA S, IR - iz & OMET LB L MR O B 2 BN B
(2) ISR IEB A 7 & OIEARI MR AT T B LG HATEL L9 10k %,
(3) MaIHIMEEDE 2 )7 &2 B L C. B0 mdfesE - KMHEEOME 2 ItET 2,
(4) WHMEDE 2 )5 % B LT, RN Mg OB OMEL LIRS 5,
(5) ZNSHDONEOIFIZLTE & 70 2 HEFFEE (RFRG. 17574 L) oW THFT 5,
(1) understanding essential concepts in probability theory, such as probability distribution, random variables, expectation, variance, and so on;
(2) acquiring the ability for simple calculation involving basic distributions, such as binomial and normal distributions;
(3) understanding the fundamental principle for statistical inference and grasping the outline of point and interval estimations of population parameters;
(4) understanding the fundamental principle for hypothesis testing and grasping the outline of the basic format.
(5) understanding mathematical topics (e.g. improper integral, matrix) related to this context.
. BEONE - FACEETE !
1. WEROERGEE
2. G ERER & XA XD LK
3. SRR L MR A
4. F—5 O
5. JIRHE CPgfl) - 3 - KB
6. IEBGAE & AR R E
7. THE LD
8. MERTAEE & 1%

9. BRI - P oHEE

10. IEBGAIZE 2D B0 () A2- 5046, 545 F-5504i)
11 IREmE & 13

12, BEHE - P ORGE

13. BHEMI O

14. EEFEBOE - SO IERGE

15. % Lok Wik

1. Fundamental concepts of probability

2. Conditional probability and Bayes™ formula

3. Random variables and probability distributions

4. Describing and summarizing data

5. Expected value (mean value), variance and law of large numbers
6. Normal distribution and central limit theorem

7. Midterm reviews

8. Statistical inference

9. Estimation of population rate and population mean

10. Distributions related to the normal distribution (chi-square distribution, t-distribution, F-distribution)
11. Hypothesis testing

12. Testing population rate and population mean

13. Comparing two populations

14. Testing goodness of fit and testing independence

15. Final reviews and examination

. BRAERHE T

LAR—1 (40%) EHIRRER (60%) (& VEHli§ %o #EL <IZIZES 1 BB ICHT %,
Students are evaluated on their points from all reports 40% and the final exam 60%. The precise explanation is given in the first class.

. BHRELLUSESE:

7= 5 REEOIERE

F& O ARIEHEA - SFHDUHE - IIBOSH - WEIETT ¥R 2007 ZEH (RS L)
BERL BT B gRFRM - RITHER - KB I5f - mARE SRV 1994 2EEH (RELo)

MO TEREARGE SARK—HE FACH 2006 2%E (RELO)

B - RO O ORI AN T FEEE 2004 ZEH (RSLO)

APIRERTS: — Mg 0 & S8 AT - BRI £ C REM— 4 — 24 2011 ZEHE (RSLY)

A oifiaty FHRREE SIaEE 2013 2FH (529)

APBEERE PG oA—Tov (k- AP EFD HESE 1978 ZEE (509)

BOEREI A O R LI 2014 Z2EE (529)

BEEERTY I EHEAN R FHEFHAT P HER KRS 191 25#H (529)
BUECH W52 S OGN HRSREIE  HA @ 2015 #EHE
. BEURL:
. IRERRESRE

HE - BHOMHEPITG 2 5 NCHE EEE o
Review: Students are required to solve problems given in the class.

. EFE - EROEE:
. BEADINYILEBAS

W% 7% L (Not necessary)

. X0t

FRLORENE LEETFEINA GERNTERIND DD L, 2OHEE. FERITEANT S,
The contents and schedule mentioned above may be changed for various reasons. If any, such a change will be announced during lectures.
HEEFIIEEE T 7)) v M ERATT 5.

Students do not need to get a textbook and can get handouts every time.
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BBF /N 1 ZDN-MATI19J. EHSE | BHAGE

1. KEER
P Et

2. BEOEMERE :
XEXF RSB TULEL SNETF— ¥ BFORBEE LD OPHERLFHFTh b, TOEFTIE, MELTHE ZOMEE - 4
W EOMERO IR A S 15D Ty HFHAIC U E LRSI OV TER, KWT, HEtEROZE 2 T2 EH LT, BHOA
HEE - XIHEZE O H T AR E DO TR 2RO WTHEIT 2. T2 N5 ONEOHFICLE L 70 2550558 (L3 FE5 5
TR 72 &) \ZOWTHEELS .
3. FEORERIE :
(1) WERATRTERIEH, WIEHE - 8% & OMETFIC D E R RGO ILTEN 2 A BN 5,
2) ZIESARRIER A % E OIARN L SIS T A HE AR TES L) 1% 5,
) MEHOHEEDE 2 TR B L ¢, o niEE - XKEHEEOMEZITET %,
4) FHBEDE 2 % BH L T, ERNRBEOEXOMEZLIET %,
5) INHONEOHRIZLE L 7 2 BFRIGE (RERS. Tk L) 1ZoWTHRYT 5,
4. BEORE - HELEETE
100 HMEEORRWEE
B2 S SR EANAL ZDOARK
530 R L MR
Fam Ty 0E%H
Eom HfE CESME) - 58k - Ko sl
60 IEH ARG & LR R e
E7E PHEED
4 81 FrEthyiEE &1
M BRI - B OHEE
B10M  IEBGAICE DD B (x A2- 5076, t 5. F-4370)
LA ARERRE &1
12k BEIER - BRI OfE
13N FHERIO R
14l WA TERRE - AL HERRE
#15E  F & o & IR
B
5. &AL
LAR—=b /T AMNEBL O EBBROBRELBE L TRHIT %, 7EL IXFES 1 M EICHHT %,
6. BRESLUSESE
fEER L AT BV BAEEIE 2006 BEE
7. BEE URL :

8. IEERENZE
FH  WKBAOFEELSEI, REOHLTLEINICH L BT,
188 - ZROBFEFICG 2 O N/ T B ER MR <
9. ¥ - ERERAIEE:
10. BEAD/XVIALESEAH .
AE
1. Z0Ofth:

w

(
(
(
(
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1

(2Bfy). MHRFH:E, R () @ BHEHE  #E th FEBEE  EFEMREM. FELXX2-—:3tX24—.

BBF /N 1 ZDN-MATI19J. (EHSE | HAGE

O~ O Ul > Wb+

. BXER:

T - fEt o Ak
Basics of Mathematical Statistics

. BEOBWEHE

BORREIFOIBERN 2 FIHB L OIS IZ DWW T#REHT 5,
This course will provide fundamental concepts, theorems and applications of mathematical statistics.

. FREOERE:

- TSRO R MRS, IIFRE - 38U & ORI E L MEERGR O FE R I BN S .
- TIEG AR IR B T E QBRI MR A BT ARTEASHIR S L9 1% B,
BT IS BT AHEERREDE R ST R MRS 5,
This course is aimed at
- understanding essential concepts in probability theory, such as probability distribution, random variables, expectation, variance, and
SO on;
- acquiring the ability for calculations involving basic distributions, such as binomial and normal distributions;
- understanding the fundamental principle for statistical estimation and testing.

. BRRORR - AECEETFE:

F1E T—FDEH]

52 T — 7 DOFEH 2

3l T—5 O3

B4 WA

4551 AR

556 [0 HIFRME & 3k

w7 M=o 1

85800 WA 2

900 MEFREHOMAME ]

B10H  MERATOMAIYE 2

1A REER] & Hu R R e B 1
120 KEDEH & O BR E R 2
130 HEE &M 1

14 HEE & ROE 2

1500 HEE & e 3

Data reduction 1

Data reduction 2

Data reduction 3

Random variables

Distribution functions

Expectation and variance of random variables
Probability distributions 1
Probability distributions 2

. Independence of random variables 1

10. Independence of random variables 2

. Law of large numbers and central limit theorem 1
Law of large numbers and central limit theorem 2
Statistical estimation and testing hypothesis 1

14. Statistical estimation and testing hypothesis 2

Statistical estimation and testing hypothesis 3

. BURERHES I

B L IRHEREOER A DI T, L IO DEERIIBEATETETT,
Course grades will be based on written assignments and exams. The details will be explained at the beginning of the course.

6. WHEHLUSEE:
FRRT AR ARG SIER 19%6 SEE
Bt o0 RMMY] MR 2014 ZEH
MERT & WMEROIERE  IRIE IR FRE ML 2006 22 &
7. BEURL:

8. IRERHESNFE

BEEICI ) MBI, FIUA b THET 2 RATOEE 047> TTF S,
It is recommended for students to review related topics when solving problems given in each assignment.

9. X7 RERRURE

BEADQINYILEERAH !

AE

Z Dt -

BREFOREID ) FTHA, LICETLESERONEIC OV IO OFERIHNOTETT., /2, LRIBHONEEIHEFTLHE
DD, EROFRFETIIO ZINEFEI G T LHEOLBDOLELLLE3H ) 7,

No textbooks are assigned. The contents of each reference listed above will be introduced at the beginning of the course. It is also
added that a few changes in the above-mentioned plan of the course may occur.
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. REER
R - wat o AaE
Foundations of probability and statistics

. BEOBHEHE :
SFESERSHCUEL END T — Y BN OPIYIEBE LD OWHER L HFTCTH L. ZOMWFRTIE, LKL ZOWEHE - 58k & OO ST
el LB, MEMFICRE LRSI MIS OV TER, F72, HEtERO#E 2 &2 B L <. SIZRIERE, RFHE OREARN 2T % 5,
Probability and statistics provide the mathematical foundation of data analysis in various fields.
This course will start with random variables, expected values, variances and other fundamental concepts in probability and introduce probability
distributions used in statistics. Then the course will provide methods of linear regression and of testing hypothesis as an introduction to statistical
inference.
. FEORERRZ:
(1) WS An RS A. ITHIE - 437 & ORI L 2 SR O AR 2 &I EN 56
(2) ZHHGA R IR A % E ORI LIRS ICET 250 TED L) 12425,
(3) METHIHEEDHE 2 Ji % B L C. MIERIGEER 2 k22 )12k 5,
(4) RHMEDZ 2 F 2 BFEL T, RN LMEOTBRZRA D LI 5,
(1) understanding essential concepts in probability theory, such as probability distribution, random variables, expectation, variance, and so on;
(2) acquiring the ability for calculation involving basic distributions, such as binomial and normal distributions;
(3) understanding the fundamental principle for statistical inference and acquiring the ability to use linear regression;
(4) understanding the fundamental principle for hypothesis testing and acquiring the ability to use the basic format.
. BEOAR - FELEETE
1. MEMFEETIV (R 2 Fik)
2. WIEREET IV (EEF)
3. BWIEHEET IV
4. BRSO (HERHESR A, — RO AT, 2 3E50 A, SRk, St & 50 A0)
5. HARM MR (HERES A, RATo A, MOZRE AT O, F¥, 53HD
6. ARG (MRS, ~ Va7, Fr¥yx7OR%N, §ERMoER)
7. BARMHEERSA (BEEERSA, KTV 2 5Ai, BTV v oMo
8. AWM MRS (i W, A ARG, iR, ORI R
9. AR MRS A GEGHEERIA, ZWRITTH 7 A50M06, 885, FEHIER)

10. wUHEE
11, N ZHEE T
12. N ZEE 1T
13. 1R#iM%E (Neyman-Peason DFififH)
14. 1Kk (Chernoff-Stein O#i#H)
15. F & & WK
Tt OMRE % B C, EERR ) NEL LT 5,
. Linear regression (the least square method)
. Linear regression (the multiple regression)
. Linear regression model
. Probability distributions - discrete case I
. Probability distributions - discrete case II
. Probability distributions - discrete case III
. Probability distributions -- continuous case I
. Probability distributions - continuous case II
9. Probability distributions - continuous case III
10. Likelihood method
11. Bayesian statistics I
12. Bayesian statistics II
13. Hypothesis testing (Neyman-Peason lemma)
14. Hypothesis testing (Chernoff-Stein lemma)
15. Final reviews and examination
According to the understanding for the lecture of the attending students, the schedule and content of the lecture mentioned above may be modified.

003 O Ul W —

. BRAERFE S

LAR—= b - /T A MEBLOHIRHBROMB R EZRE L CEHliT 20 #EL IS 1 MBICHBAT 2,
Course grades will be based on reports, short tests and the final exam. The details will be explained at the beginning of the course.

. BHESSUSESE:

WMERTROBERED SHERT~  HHME EEH 2012 ZEH
FREFE LA CR 74 B EFEEE 2010 ZEH
WRPAAM (EHERETF D SRR BIE AR A E  WeORA S 1991 2%

. BIE URL:
. IRERENRE

7 KR O@EFRPIG 2 SN/ EE MEE <o
Students are required to solve problems given in the class.

. R - RERSRE

BEAD/IXY O LELAL !

AN /No

Z Dfth -

FROBENR L EETEIIALRERNTEEINL I DD S,

ORI, EEPICERNT S,

The contents and schedule mentioned above may be changed for various reasons.
If any, such a change will be announced during lectures.
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K1 (2Bfy). WRFH: T (1~5, 15~1648). ELHE
BEBF >N T ZDN-MATI9J. EREFE - BAGE.

: FIg  FneF

FTEMEE . FEEAX4—: 3EXX4—,

1. =%EE
il - MRTOHEBE

2. BREOEMEME

SFEIE LB CRLELIND T — YT OBENEHE LD OEREREITH L, ZOFEETIE, HRLHE ZOMRHE - 5
B & OMEROEEED D160 T, MM FICLERIERSAMAII OV TES, RWT, MR OZ 2 7 2 3L <. B0

ek - KHHEED N IBRE DREARR 2 X % 5
3. FEOIERRZ:

(1)

(2)

(3)

TIHG AR IE B 7 & DFEARN T MR 5y

MEER AT RO A B, IR - 20 8Ue E OMET A I LB L MR O FEFER 2B &2 H N 5o
W3 AEENTEDL L) 1245,
FEHHEEDE 2 K& R L C. B HEE - KEHEZRA 5 L9105 %,

(4) HBEDE R T2 B L T, EARWLBEOEREZMA L L) 12T %,

4. BEORNE - HECEETFE !

1. 7— % OiH

2. WISEHEEE R

3. RS L MEs oA

4. FESREHD

5. EARNBMHERSAE Z0 1

6. AWML HERSM €D 2

7. KREOPEANE du iR R E

8. HHF LD

9. B¥oiEZzD 1 SHEE

10. BFoMHEEZD 2 XHEHEE

1. WKFiHE 201 MEOE 2T, MEHR
12. WEikE 02 BREHoME

13. WgikRE 203 2HEOMER,. SoHoE
4. KEikE 204 HA 2T

15. F oo AR

FWHOIRIE % BT, R W7 & T Do

5. RHERHETT I -
VA= b /AT A MEB L UEPRRBROM R 286 L CREitid %0
6. HRESLUVUESEE:

BORET A OERE RN JEIIAR 2014 #oRHE

R L et BILE BrdE 2012 2EE

WETEE: MIEE EARARL 1990 2EE

Ay vy —F SRR AR REA BTEEE 2017

AR - EE HEsE EPH—ME ERENR RS 1990
7. BE URL:

8. IXEBFFEISEE
THRHEOTEERSEIL, FREOFLT HEITICH ZET .
BE - BHE - SELOEEMELH

9. X7 - THERAVRE

10. BEADONNYVIALELEAH
AN,
1. Z0Ofth :

B W
i

FLCIIEER LRIBICHNT %0

%

>;

m@ i

BRFICLVEELEDLNDFEEIZOWTIE YY) ¥ P THEEMES 0 BRFOMBEIZ L2 XHENTE Snown e ) A%, il
A WMTVHEDH LEEICOWVTIE, BHERE (b5 VI Excel ®R) #FBICHW T bvnE B,

57




BIEMETE

K3 (2Hfy). MRFH: T (6 ~1448) O. HUHK - WEF HBx FMEHHE  FRMFMEN HELAX2—- 34242
BEBF >N 2T ZDN-MATI9J. EREFE - BAGE.

RECE S

= - MRt oL
Fundamentals of probability and statistics

. BEOBMEHE

SESERGHCTT =Y 2T LT L 4 2 BRI HER M Ch D, TOMFRTIE, MFRERE ZOMRE - ik EOMESR OIS, FatE oL
BRGSOV TEY, ZOIA L L TOMERHEESFIZO W TOREBEME S5,

Probability and statistics provide the mathematical foundation of data analysis in various fields. This course will start with random variables, expected values,
variances and other fundamental concepts in probability and introduce probability distributions used in statistics. Then the course will provide the fundamental
knowledge about the estimation of population parameters and the testing hypothesis as the application of the probability theory.

. FEOEERRE

TEARAR, TR 7% EOMERGRO IR G2 B L, ZOISH & L CORERHEEFOMAHFOIEREN 2 FLEE T 2 720 OREMERN#EBET 5.
Understanding the essential concepts such as random variables, probability distribution etc., and getting the fundamental knowledge about the basic method of
statistics such as the estimation of population parameters and the testing hypothesis etc. as the application of the probability theory.

. EEONE - FEOEETE

. B

INT A MK B EFEAOBRE T = v 7 ATV 40s s, ERLEEMESOMMELHMICL W I L2 E LEEEXTT) .
01E 1 Amoitdset (1) RFEm
502 1 AR ORCKEN (2) ¢ B EE, GERE, REE
03 1 AmOGREKE (3) 17— 5 O
04E 2 Zmoitiaat (1) @ AHBIRE
8505l 2 &R OFLIREEN (2) ¢ [EEER
06 fEEs LA (1) : RO FEE
07 FEER LA (2) @ MAZTE, Bayes OERE
S508I  FfEsE & o3 (3) 1 MRS
500 FEES & obAE (4) ¢ HIRRE, ori BREEL
SE101  FEsE L o3 (5) @ FEARM LR o3
110 RHER LA, REOERI, R
g2 X
513 FHoE (1)
14l ARFIE (2)
15 SRR F L0
LROFEAT V2 — VIFELTH Y, EITIRSFIKF L CGEELE T 5.
Providing the short tests to check the level of understanding about the essential concepts, the course is planned to give the following lectures to develop the clear
understandings about the important concepts on the fundamentals of probability and statistics:
. Describing and summarizing data (single variable) (1) : representative
. Describing and summarizing data (single variable) (2) : dispersion, skewness, kurtosis
. Describing and summarizing data (single variable) (3) : estimation of data
. Describing and summarizing data (two variables) (1) : correlation
. Describing and summarizing data (two variables) (2) : recurrence relation
. Probability and distribution (1) : fundamental concepts of probability
. Probability and distribution (2) :independence and Bayes theorem
. Probability and distribution (3) : probability distribution
Probability and distribution (4) : expected value, variance, normalization
Probability and distribution (5) : fundamental distributions
. Population and sample, law of large numbers, and central limit theorem
Interval estimation
Hypothesis testing (1)
Hypothesis testing (2)
. The final examination and summary
The above schedule is tentative, and may be changed as the lecture is proceeded.
il 7 -
FRLABRB L UVNT 2 M L I ERHi 3L IR THNT 5,
Course grades will be based on short tests and the final exam. The details will be explained at the first class of the course.

= =7

. BRESLUSEE:

HEBERRT A TRGRHAATT BRI Rt 28R RS 1991 B/ 28 E
HEEET Y OEE R SR 2014 HRRE / 2EE

Ty R OREE Rt MREEA - HEDERE - DO - aEIEST  SEEERT 2007 HBORHE / 2EE
AP B —BOED D LERMNT - EBGTIEE C - FEM— 4 -2t 2011 #RE/ BEE
APEERR PG oA—xv (B9F - ML) s5EE 1978 #HRE / 2 E

WAL BELsERT M- gRset - IOTIEK - KIF U - WA R 1994 ERE / BEE

E - EROLOOMEIAF 4T F O FEEE 2004 #RHE / SEE

EEANOfERE FHRRIE WIEEE 2013 #HE/ 2EEH

BRofEat AR (58 210 FEsIER AL 2013 #khE / 258

AR RS REM— - LR - V=LA T A —adt 2017 BEH

. BEURL:
. EERESEE
AP T REERAIR S NI TS, BT 2720120, HEMEICAHSHL2 Db o E b HERTY . RIFETET L/ 7 A M, #RATOHR

PO S = v 7 I 2L 2B EEEANS, /IT A PDURHI SN LBRZEA SN L HHICE 2B L EHET, BRIAT S E2EOEEL, U 24
B EEICHENICIY ML C EARENEOIRE Y 505 2 L1285 TLETT,

Although this course provides some specific topics of the fundamental mathematics, it is most efficient for their satisfactory understandings to make exercises on
corresponding problems by yourself While this course will provide repeatedly the short tests for your checking the understanding of essential knowledges in the
lectures, it is important to identify the weak points for your satisfactory understandings, making use of the solutions of the problem in the short tests, so that you will
get the chance to improve your understandings of this course with supplementary exercises by yourself.

9. FEE - RERISE
. IBEADNYIACEBAK

V7% L (Not necessary)
Z O :
BEIIOVWTOF ) Ty 7= a3y (LML EOHM) 2EEETTVET. 4B, Y4 VIS 2BEEROTREELH Y 9.

The details about the principle and the grades etc. will be explained at the first class of the course. The lecture may be given online.
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BIEHETE

k3 (2Hfy). MRFEH: T (6 ~1448) @. HYUHK - B HEA PFREEEE @ (FRMFMEN. HELAX2—- 3424
BEBF >N T ZDN-MATI9J. EREFE - BAGE.

1. X¥EE

4.

= - At o2k
Foundations of probability and statistics

. BEOBMEHE:
SESERGHTUREL ENDL T — YT OBIRMIETE L 0D OHERLEHECTH D, T O TIE, MEFREHE 2O - 58 & OMEROIR &2 RO T, Matii
VBERFEFIAN OV THER, RWT, Ml im0 E z 2 Mf L <. BB sdEE - KEHEO S, GWE ORI 2 x5 5,
Probability and statistics provide the mathematical foundation of data analysis in various fields. This course will start with random variables, expected values, variances and
other fundamental concepts in probability and introduce probability distributions used in statistics. Then the course will provide methods of point and interval estimations of
population parameters and of testing hypothesis as an introduction to statistical inference.
. FEOEERER:
(1) WESGPACMESRAEL, WIFRE - 478U & ORI LB R MR O LB 2 B BN b o
(2) ZIEGARIERLAG 7 & IR LRI T AR HITED L) 1245,
(3) AAtHIHEIEDZ 2 )7 % BfE L ¢, BEOmHEE - KEH#EZRZ S L )10 5,
(4) WEHBEDHE 2 7 % B LT, ERM LB DT ERZ 5 L9 12T 5,
(1) understanding essential concepts in probability theory, such as probability distribution, random variables, expectation, variance, and so on;
(2) acquiring the ability for calculation involving basic distributions, such as binomial and normal distributions;
(3) understanding the fundamental principle for statistical inference and acquiring the ability to use point and interval estimations of population parameters;
(4) understanding the fundamental principle for hypothesis testing and acquiring the ability to use the basic format.
BREONE - HELEETFE !
1. WEROFEARMIEH
2. SR &L RA ZDAK
3. WEERA R & Mo A
4. F—y O
5. HifeE CPagfl) - 28 KEoB:Hl
6. 1B & OB e B
7. THEEED
8. MEEHHHEE & 1

9. BEHE - BEPIOHEE

10. EHGAICEOD L5 (x A2- 534, - 534, F-5306)
11, IissE &k

12. BEIEE - B ORB0E

13. FHERIO IR

14, EERERGE - BOLERGE

15. % &0 & WK

¥ FRLOIENA L HEETFE I A ZERNTEREINL LD D L. TOWEIE, FERIZENT 5.
1. Fundamental concepts of probability

2. Conditional probability and Bayes' formula

3. Random variables and probability distributions

4. Describing and summarizing data

5. Expected value (mean value), variance and law of large numbers

6. Normal distribution and central limit theorem

7. Midterm reviews

8. Statistical inference

9. Estimation of population rate and population mean

10. Distributions related to the normal distribution (chi-square distribution, t-distribution, F-distribution)
11. Hypothesis testing

12. Testing population rate and population mean

13. Comparing two populations

14. Testing goodness of fit and testing independence

15. Final reviews and examination

3% The contents and schedule mentioned above may be changed for various reasons. If any, such a change will be announced during lectures.

. BRAERHE S i

LR b T A MEB L OMRABROB R EHBE L CEHIIT %, REOERIBEIRETHLOT, L TRES LIMBICHHT 5,
Course grades will be based on reports, short tests and the final exam. The details will be explained at the beginning of the course because the class style is not yet decided.

. HRESLUSES:

BOUGRIAOIERE  RAMEH JES7 AR 20144F  #oRkE
AMEREE PG oA— TV GRIF - M ERR)  BERSE 1978% ZEH (529)

: f AL BALIRE 20054 ZEE (RELY)
HBEREN A TRETEAN RRURFERAIR A EER  HORFEIRS 1914 2EE (529)
—MEDP O SEEMNT - FRENEE LT REM— -2tk 20114 2FH (RPESLY)
Bt — D S R T — ST BRI - IDHEPERRE NHEEEE 19964 ZHE (RLmEL)
BIRTESHR A D OftRrE FRbREN AR 20154 #EE

. B&E URL :

www.math.is.tohoku.ac.jp/~obata/

. IRERESNFE

THE D WEOTEESEIL, FREOKL T LEINH 2 ET,

8 FR O G 2 5 N7 T & B RN o

Preparation: Students are required to look over the textbook for the next class.
Review: Students are required to solve problems given in the class.

. R - RERAIRE
. BEADNYILEBAR

BEBRE (RE) 12X b.
Depends on the class style.

. Z O

WERBIEIRETH LD, FHEHUEIEDTT 2— M) TR R EMOEPONATY) v FHREBELTW5,
AR FEOFFEERAR I oW CE, HUFEOY = TS MBI L CH L0 T, HHICY Y vy u— FLTHAE L,
The class style is not yet decided but is expected to be a combination of face-to-face and online style.

The materials of the past lectures are available in the lecturer's website.
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K3 (2BfI). MRFHM: T (6~144) . HLUKE BFE HL FFEHBEEZF:. FHEELXX42—:3€x2%8-.

MBEFNYZYT .ZDN-MAT119J. ERSE  BAE

1. X¥EE

5.

. HRESLUSES:

Tl - foeat oo JuE

Foundations of probability and statistics

. REOBHEBE
SESERGHTULEL ENDLT— VAT OBIRMIETEL 0D OHERLEHETH D, ZOMFRTIE, MERERE 2 ORI - 580 & OMEROI &2 SR T, Hatsi
VIR ATNOVTHESR, RNT, MATIHEROZ 2 5 2 BE LT, B s - KEEEE O, RGO ORI 2 B % 5,
Probability and statistics provide the mathematical foundation of data analysis in various fields. This course will start with random variables, expected values, variances and
other fundamental concepts in probability and introduce probability distributions used in statistics. Then the course will provide methods of point and interval estimations of
population parameters and of testing hypothesis as an introduction to statistical inference.
. REOREBEZE:
(1) WESRoATCHMERRA R, WITR - W & OGS U B R ST O FEFEM 2 & 2N 5 o
(2) ISR LR % & DRI MRS AN T 230 TEL L)1 5,
(3) METHIIETEDH 2 J7 % BfFE L C. RO pUEE - KHEMEELRZ 5 L) 12% 5,
(4) IFHARTEDE 2 T % BF L C, RN EBEDOTEAEZRR S L) 12T %,
(1) understanding essential concepts in probability theory, such as probability distribution, random variables, expectation, variance, and so on;
(2) acquiring the ability for calculation involving basic distributions, such as binomial and normal distributions;
(3) understanding the fundamental principle for statistical inference and acquiring the ability to use point and interval estimations of population parameters;
(4) understanding the fundamental principle for hypothesis testing and acquiring the ability to use the basic format.
. BEORNER - FECEETE :
l FEZE O B AR
2. 7|<ﬁ'“ SRR L NS DR
3. FESARL MR SA
4. F—y O
5. HIRHE CPgfl) - 508 KEouil
6. IEBLGM & O R E
7. hREE LD
8. METAOHERE & 1%
9. iiﬂ:?f‘i - B e
10, IEBGANCE Db D5 (3 A2 5376, t- 5545, F-5370)
u4ﬁJﬁmt
12, BELES - BEPIOME

13, BHERIO i

14, BEBERGE - MILMEHTE

15. F Lo & HIRHER

1. Fundamental concepts of probability

2. Conditional probability and Bayes  formula

3. Random variables and probability distributions

4 . Describing and summarizing data

5. Expected value (mean value), variance and law of large numbers
6. Normal distribution and central limit theorem

7. Midterm reviews

8. Statistical inference

9. Estimation of population mean

10. Distribution ofs related to the normal distribution
11. Hypotesis testing

12. Testing population rate and population mean

13. Comparing two populations

14. Testing goodness of fit and testing independence
15. Final reviews and examination

RRAREHE S i

LAR—= b /AT A MNEB L OHIRBRBOMRERE L CRHIiT %0 7EL I3IZHEE 1 MEICHIT 5,

Course grades will be based on reports, short tests and the final exam. The details will be explained at the beginning of the course.

BIL /AT AN (30%) LWIRRER (70%) 12X VEHET %0 #FL IEEEES 1 MBICHHAT 2.

Students are evaluated on their points from all the short tests 30% and the final exam 70%. The precise explanation is given in the first class.
B2, hHEER (50%) &IREER (50%) 12& DEHIl§ 2. FEL <IEEEES 1 BB ICHNT %,

Students are evaluated on their points from the mid-term exam 50% and the final exam 50%. The precise explanation is given in the first class.

T 5 RHEED IR E w HEHE - IO - ﬂLEﬁ e 20074F  HRHE
7= FHEOIERE F BJE—EL - SRS - IITETE - KRB - R RILIAR 19944 ZEE
WO T RIERHEF ?Ki E BALHE 20054 ZHH
[ - ERADTOOMETAM  FTHT FHEE 20044F ZEH
: &E#byWE%ﬁ FERRTEEE T REM— A — otk 20114 SEH
; TRIREE BIAEIE 20134 B
LiRTaE PKE,ﬂ‘ TV (ERIF - AT R REEUEE 19784 BEE
BEUGRIAOIERE  RAMP LM 20144 2 E
SEBERE A DRI AAN REUREEFR AR AR BRSNS 19914 2%
BIRTESHEA O OftErE AWREIE HARRTE 20154 #EE

. BEURL:
. IRERRESRE

TH D WBOTEESHIL, FREOKYST HEINH 2T,

- ZR OIS 25 N7 R & B SERE R M o

Preparatlon. Students are required to look over the textbook for the next class.
Review: Students are required to solve problems given in the class.

. R - RRIOIRE
. IBEADNNYILEBIAR

W% 7% L (Not necessary)

. Z0fs:

FREBLOBEZEHIIONT

Nolb MEHEMZEHRE, LSLD

No69 MM ZLHRE, 529

No.l0 i

The contents and schedule mentioned above may be changed for various reasons. If any, such a change will be announced during lectures.
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BIEHETE

K3 (2HfI). WRFEH: T (6~144) @. HYHE - HIE A FEXREE . WHEEXXZ2—: 3ExX&—.
BEF /NS ZDN-MAT119J. EHEE | AAE.

. BRRREE
il - MRTOHEBE
. BROBHEHE

SEIELTHTUEESNDL T — BT OB L HD 0N

Wesk £ T T Bo S OMBITIE, WAL 2O - 5

7 EOMEEO BB & S 15D T MEFHFICLERHERGAII OV THESR, RWT, et oOE 2 H 4 FE L <. B0 A

ek - KHHEED N IBRE DREARR 2 X % 5
. FEORERRE

(1)
2)
3)
(4) HBOEDE R T2 B L C, ERNLBEOTEAZRZ 5 &

4. BEORNE - HECEETFE !

TIHG AR IE B 7 & DFEARN T MR 5y

1. 7— % OiH

2. WISEHEEE R

3. RS L MEs oA

4. FESREHD

5. EARNBMHERSAE Z0 1

6. AWML HERSM €D 2

7. KREOPEANE du iR R E

8. HHF LD

9. B¥oiEZzD 1 SHEE

10. BFoMHEEZD 2 XHEHEE

1. WKFiHE 201 MEOE 2T, MEHR

12. WEikE 02 BREHoME

13. WgikRE 203 2HEOMER,. SoHoE

4. KEikE 204 HA 2T

15. F oo AR

ZHEEOBIRE S BT, EERR NEEZRET 5,
5. BIERHESE -

LAR— b - /7 A MEBLUHIRABROBEEZRE L TR %,
6. HRESLUBESE

OGO R LTI 2014 #HoRkE

LT ELHE K¥ER 2012 BEE

el WNsE R 1990 BEE

Ay yF—F fEEEAEE AR IEEITAN RESE 2017 &

AP - T BEED BPHHE. ERIDLE S HM 1990 E
7. BE URL :
8. IREREISNRE

FH  WKHEOFEXSEIL, BREOZL T HEIICEEZET,

B8 ok - 2EEOEREMEE
9. T - XIERMIRE
10. BEAD/NNVILEBRAH !

RE,
1. 20t :

FRFEICRVWEE L DN ZFHFEIIOWTIETY v P THEARET

MEER AT RO A B, IR - 20 8Ue E OMET A I LB L MR O FEFER 2B &2 H N 5o
B B EHEAT
FEHHEEDE 2 K& R L C. B HEE - KEHEZRA 5 L9105 %,

EB &I,

Dl s

FLCIIEER LRIBICHNT %0

%

>;

Iy
il

%o BREDHBEIZ R 2 XFNTH bW/ ) 25, Hfl

A WMTVHEDH LEEICOWVTIE, BHERE (b5 VI Excel ®R) #FBICHW T bvnE B,
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BIEMETE

X1

(2BfL). MHRFE : EEFLEI—X (). #HYHE  Marcin SCHROEDER FiESEE  BENENE - FAXIERIE

Bt XX2— 1 48X X42—. BBF>2/N) 27 ZDN-MATIOE. {FRHEEE : ®5E.

1.

. BRER

Probability and Statistics

. BEOBMEHE

This is a course giving students a comprehensive knowledge of probability theory and statistics. The course requires knowledge
of calculus including integration of functions of many variables.

Student study a wide range of concepts from probability theory at the level of continuous probability distributions from the
foundations up to the Central Limit Theorem.

Then students learn both parametric and non-parametric methods of statistics with the emphasis on inferential statistics and
hypothesis testing.

. FEOIERRE

The course is intended as a development of the knowledge and skills necessary for the professional use of probabilistic and
statistical methods in a wide range of problem solving. Both disciplines are usually taught in more instrumental way. In this
course there is an effort to develop in students a sufficient level of understanding to avoid typical errors of misuse of statistics.
In addition to gaining the knowledge of probability and statistics students will be acquainted with the sources of fallacies in
misguided applications.

. BRONR - FECEETE

Weekly schedule of topics:

- The concept of probability spaces

- Conditional probability, independence, Bayes' Theorem
- Random variables and probability distributions

- Cumulative distribution functions, quantiles, median
- Bernoulli and binomial distributions

- Bivariate distributions, independence

- Summaries of distributions of random variables

- Moments and moment generating functions

- Covariance and correlation

- Poisson and hypergeometric distributions

- Normal and gamma distributions

- Laws of large numbers and central limit theorem

- t-distributions

- Unbiased estimators and confidence intervals

- Testing hypotheses parametric methods

- Testing hypotheses non-parametric methods

. RRHERHE S

509% homework

50% final examination

. BHREHIUSESE:

Probability and Statistics 4 th ed M.H.DeGroot & M. J. Schervish Addison-Wesley 2012
8 URL :

. REREFESNFE

Students will have frequent homework assignments to solve (ca. 10 problems per class). Also they will have assignments for
the preparation for the next class.

T - RERAEE:

. BEADONNYOUEBEAH

No
Z D1t :
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BRFE

BB A
A4 (2Bf). MRFH RO, EYHE WER FR MENDS  EFAER RBLAXZ- 1 1EX282—
RHEF >N > Y ZDN-MATION. {ERIEEE : BAGE.

1. KEER

W& 4 A M Introduction to Calculus

2. BEOBEBMWEBE :
FEHEOMHBOREIIEE A, BBl - 7-HEOHEORTHEIIES Tl v,
COBRBIRNIIZ 4D D,
WAL DL ) MBI T 52 TFEE5 2 5.
The are of a rectangle is easy to calculate, but the calculation of those of disks or general curved objects are not quite easy.
Similar difficulties are found very often in many circumstances.
Calculus gives a method to attack such problems.

3. FEOIEEEZ:
WS ZICH L THEA B2 BT 55k0% %,
To be able to apply Calculus to calculate various quantities.
4. BEOAR - FECEEFTE !
851\ PB9% & (X What is a function.
#210E e L ToLIHEA AR Polynomials and rational expressions as functions.
%3 RIS & BRI % Continuous functions and monotone functions.
%4 B4 Inverse functions.
%50 =M% Trigonometric functions.
%6 i = B Inverse trigonometric functions.
# 718 FREB L AT HB % Exponential functions and logarithmic functions.
% 8 | B4 Differentiation of functions.
%9 =MBI DML Differentiation of trigonometric functions.
#1001 B DTS Integral of functions.
H11M Fi53 & 45 Integral and diffrentiation.
#1200 FEs & B Integral and natural logarithm.
5130 5 - Mo 1 Applications of differentiation and integral 1.
#1418 M5y - OIS 2 Applications of differentiation and integral 2.
4515 F & o & BBk Summary and exam.
5. Fi&ERHEAE ¢
HEE (60%) & LAR—1 (40%) 12X %,
By exam/exams (60%) and reports (40%).
6. BRESSUBESE:
RE L ERDWGTES AHETF L met 1999 2EE
AP FE sy ZEilE BnbE 1992 &
7. B9 URL:

8. IEERENZE
W - R EET 5 BITEE E H AR LEN D 5,
To understand Calculus one needs to practice exercises in daily studies.
9. ¥ - ERERAIEE:
10. BEAQNYILEBRAL !
SFHZE TIIDE R WA, A ¥ T A VIFETITNE,
Not necessary in the real classrooms, but necessary in the one-line classes.
. Z0Of:
BENARIEROES IS bY, F8H a0 - REORIIC L ) EHEOWEEEDL S 5,
BERFHMEOFBETH %,
ZEHFELVLOPBETTH LD, HBRITLTLHENHITHERL 22,
The contents of the lectures are subject to change according to the progress of the course and the situation of COVID-19.
Evaluation mathod is also subject to change.
Some of references are given, but the lectures do not necessary follow them.
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RHEF >N > Y ZDN-MATION. {EFEEE : BAE

4

. BE¥ER
1 BB OMS 5
Calculus of functions of one variable

. BEOHMEHE !
WA FIFFEORRTH Y, HTEROEMICBIT A2 TH L. WMAHETFONSRTH 5 1 BB OMS K O
IZDWT, BRI ETHFET 2 L EHIEENTE).
Calculus is the basic of analysis and is the foundation of science and engineering. You will lean the differential and integral
calculus of functions of one variable, and acquire its fundamental knowledge and calculation skill.

. PEOREBE:
fieoEMEHFEL, FHENDTHIIOT5.
Understand several theorems and acquire calculation skill.

| BEONE - FHEOEETE

1. BB

2. WOMREL HMK

3. LR ERE

4. PIEOER

5. Mz z 0Lzt

6. MR

7. RS2

8. TeRkBa% L BB 1

9. FeRBL L BB 2

10. M1

1. F&orik2

12, #4553

13. #ooME

4. o oFHHE1

15. 5 oFtE 2
FRUGHZTH Y, LEIIB L TERET S,

Numbers and functions

. The derivative

Sine and cosine

The mean value theorem

Sketching curves

Inverse functions 1

Inverse functions 2

. Exponents and logarithms 1

. Exponents and logarithms 2

Integration 1

11. Integration 2

12. Integration 3

13. Properties of the integral

14. Techniques of integration 1

15. Techniques of integration 2
The above are rough guide only and will be changed as necessary.

OO O Wb+

—
_O®

5. RiERHMEAE -
Google classroom CTH I FEED A & 1) il % 53 5.
By assignments submitted in Google classroom.

6. HRESLUSESE:
AT A S. T v 7 AWEEE 1978 HoRhE

7. B9 URL :

8. IRERFFEISIFE

FZRIOERNEZEER LT, FHEOMBRELE .

Review the substance of each lecture and solve problems in the text book.

9. X7 - TEAVRE

BEAONYOLELIAHS
A
No

. Z Ot
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BB A
K4 (2Bf). MRFH RO, HYHE S Fh FENEE  BEHRHEMEH. FEEAX2— 1 £X28—,
BEFNU T ZDN-MATI01J. FRHEE : HARE

. BEER
MR A EEE A

Introduction to Linear Algebra

. BEOBREHME -
AR IS R OmE NS ECHEARNTH Y, L LA A, BABFRCHARSE, BEFOEHRTH D, KifigETid, 175), 8z 1 ki,
TR, EA 7z & ORI ORETE % F 5,
Linear algebra is an essential tool to handle multi-component quantities, and is a foundation of natural sciences, social sciences and economics, as well
as mathematics. This course covers fundamentals in linear algebra, such as matrices, systems of linear equations, determinants of matrices, and
eigenvalues.

. FEOE IJEEF" :
B, 4750, a7 1k, 1750, BRI 2 BRSO g L BABINGHETESZ 2L TH S,
The aim is to understand fundamental concepts and to compute concrete examples in linear algebra, such as matrices, systems of linear equations,
determinants, and eigenvalues.
. BEOAR - FECEETE
1A N7 bV EPITE
B20m N7 Mo 1 RML
83 m 1751
%4\ IEHIATE
50 AT & MG
860 AT ORALET
| R VA E =ML 3N
8 M ATHI e
oM AT OME
FE10m AETRE & 175
1A ATHI O FA R TR
#12i EEEEEANS bV
513 ATHI X fAL
TN I oK ()Y
15 F Lo & HIRRER
EHEARIILEIISCTERESNE T
Vectors and inner products
Linear independence of vectors
. Matrices
. Non-singular matrices
. Matrices and linear mappings
Elementary transformations of matrices
. Solving systems of linear equations
. Definition of determinants
. Properties of determinants
Cofactor expansion and inverse matrices
. Geometric meaning of determinants
Eigenvalues and eigenvectors
Diagonalization of matrices
Applications of diagonalization of matrices
Summary and final examination
Content of lecture will be changed as necessary.
. BEEHE A
LAR= b - /ANF A MNEB L OHIRRBOMS R EBE L CEHlT 2,
FEL IZZEE 1M B ICHMT %,
Course grades will be based on reports, short tests and the final examination.
The details will be explained at the beginning of the course.

OO\]O\OW»BQOMH

e )
O WO

. BBESSUSEE:

RELLFENMERE AMET  JEZH 2000 #osE

RETERERL S LWIIBAE KHFL $ 4 x> 21k 2006 Z2EH
RO (6 ’;"H#i) W EIERRE - (ERIERE - BPEsF - MM HREE 2016
BERIEAE KB A - S - 0E— IR 1996 &

W
o
I

. B3E URL:

8. FERBENFE

T WGHDOTEESEIL, BEEOLT HEHNCH ZET,
??1?5’ FHOFEPICE 2 O N7 M % R RN < .
Preparation: Students are required to look over the textbook for the next class.
Review: Students are required to solve problems given in the class.

. R - RERAVRE

BEAONXYILELAH :
W R R
Yes. Necessary for simple exercises.

Z DAt :
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B B
K4 (2Bf). MRPH: XK R (B). BUNE:AF FE FEDHE  BEWARH BHEEARE- 1 2X22—
®BF /N 2T ZDN-MAT102). (EFAEE : HAE.

. IREBEE
MR ES % i L & / Linear Algebra

. BEOBMEBE :

IR IEER S OB EW D) L TERNZY -V THY) ., HHECLELEELTELOGHOREMRLE o TV D, ZOMETIX, 1THIOWEH., w7 — kTR
RN EEE R & OWBEN L NE LR EZF BN 2 EHHITS BI2217 2, BCP LAV X DIl iz zd 4 v 74 YL Tfrbh a1
REMEDSH ) o 5L WL Z OfE6o ISTU O 1 MIIBRT 5,

Linear algebra is an essential tool to handle multi-component quantities, and it helps developments not only of mathematics but also of natural sciences and
social sciences. This course covers fundamentals in linear algebra, such as operations of matrices, systems of linear equations, determinants and eigenvalues of
matrices. Students will acquire both the significance of the invariants and the skills to perform computations. Depending on the BCP-level, this course may be
held online instead of in-person mainly. Detailed information will be given on the ISTU site of this course.

. FIEOEEBRE
750, B B & v o 7B B 3 2 SR S O B & | B2 L A REOE B EE L T 5,
The aim is to understand fundamental concepts in linear algebra, such as determinants, ranks and eigenvalues of matrices, and to learn methods for
calculation via concrete examples.

. BREOAR - FIECEETE !
1M A YA AT O
820 TR - PN S MV
300 FENRZ MV - Z2ENT My
B4 M ATH) & — kA
#o5m A7FI (1)
#om 175X (2)
g7m 4751 (3)
8 F Lok iRk
Fom iy —kARERoME (1)
10l H— KRR O (2)
11 ATHORE (1)
12l ATHI Ok (2)
5130 A & A (D)
14l EAE A (2)
150 F & &R EER
MZOFHTILISTU 2 L Caigea bl L ifaeiime BELE 5.
MZHAEOBRE G L LR OFERHFEIERSNIHED D 5.
. Course description / Operations of matrices
. Operations of matrices and two dimensional vectors
Two and three dimensional vectors
Matrices and linear transformations
Determinants (1)
Determinants (2)
Determinants (3)
Review and midterm exam
9. Linear equations (1)
10. Linear equations (2)
11. Rank of matrices (1)
12. Rank of matrices (2)
13. Eigenvalues (1)
14. Eigenvalues (2)
15. Review and final exam
This course uses ISTU.
According to the understanding for the lecture of the attending students,
the schedule and content of the lecture mentioned above may be modified.
. RMEREA A ¢
TE#830%, HHEEER30%, WIRAER40% (2L D EHliT 5. FEL IIIEER LB ISHHAT 2.
Students are evaluated on their points from homework 30%, midterm exam 30% and final exam 40%. The precise explanation will be given in the first class.
CBRESLUSESE:
IR EF30E BHAR - KB - fEAR - B BREfE 2019 HAHE
KFTHERRL S LOBBAE KL 4 =2 24 2006 ZE#
FREOMIARE AT L - ik - BIR - WEE BESE 2017 BEE
P ER—R L 1997 Z2FHE
FEREEE MOZAE KL A 2 24 1998 {EEE

00 1S O b Wi+

. BB URL:

https://istu 3 g.dc.tohoku.ac.jp/istu 3 g/Index/

. IRERERESN S

FETIE, BRFEORRICHER D & TSI HAMET 5,

BETIE, / — PETEICHAR LZUETOMFEL RS, ECHREEONELE
Preparation: Students are required to look over first part of the textbook.

Review: Students are required to solve problems given in the class/textbook.

. R - KERORE
BEAD/NNY I LEBAS
RE
No

. T
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A 4

(2 Bfy). MHRFEHW: RO, HLYHE  FH ER PIEHETF  BRAEMAR BBt X2-—: 2tX242—

®BBF /N 1 ZDN-MATI03J. EHSE 1 HAGE

. BRER

TR A
Introduction to calculus

. BEOBMEHE:

1 BRI O 2 BB OMS . o OIERFHIEE F 5,
In this course, students will learn the basic properties of single variable calculus and multivariable calculus.

. FEORERIET:

BB, S, Mo soMe 2 BR L. AR ME (ZAMK. BB, S5 =A%) (2o TEHEDH
RHEIIZH D,

This course is designed to help students understand basic concepts of calculus such as limits, continuity, differentiation and
integration of functions and be able to apply them to specific calculations for basic functions such as trigonometric functions,
exponential functions, logarithmic functions and inverse trigonometric functions.

. BEOAR - HECEETE

510 BMomR, ket

%2 =R

830 o oEKEE., SR EROMS
g4 BB ORS

#5M EIEOER

HE6M T4 T5—0EH

T ANERS

§8In ERES &I

Foll 2 EHEBORES

F10E s T REE

1A AR B DR

12l 2 R B OB

51300 SR & il

g14ln]  ERES

15 F o

Lecture 1: Limits, Continuity.

Lecture 2: Inverse trigonometric function.
Lecture 3: Differentiation, Chain rule.
Lecture 4: Differentiation of inverse function
Lecture 5: Mean value theorem.

Lecture 6: Taylor's theorem.

Lecture 7: Indefinite integrals.

Lecture 8: Definite integrals.

Lecture 9: Partial differentiation.

Lecture 10: Total differentiation.

Lecture 11: Chain rule for two-variable functions.
Lecture 12: Extrema of two-variable functions.
Lecture 13: Constrained extrema.

Lecture 14: Multiple integral.

Lecture 15: Summary.

0 3O U1 Wi

. BRAERHM 5

LAR—=b /T AMNEBLOHRFEBROBRLBE L TRHIT 2. EL IXFHES L M HICHHT %,
Course grades will be based on reports, short tests and the final exam. The details will be explained at the beginning of the
course.

. BRESSUBESE:

RS LD OFEF MR 1999 BRHE

7. BE URL:
8. IREIFFESEE

FH  WBAOFELASEIC, YREOHLT LEANICHZ BT,

88 - M OFEFPIG 2 5 N R S ERF A <o

Preparation: Students are required to look over the textbook for the next class.
Review: Students are required to solve problems given in the class.

9. X - EHRAVRE

. BEAONRYIALUEBIAH

DB 254 R &M (Necessary)
Z Dt :
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1. IR¥EHEE
oatES AN
Introduction to calculus
2. BEODEMEHE :
1 BB O 2 BB oMy o OEBREL SR, ZE T4 7~y T, B8, ESEE2EET %,
In this course, students will learn the basic properties of single variable calculus and multivariable calculus. Lecture videos, handouts and
assignments will be provided on demand.

3. FEOEEBE:
BAFLOMGIR ., ki, Mo fES OMa 2 B L. AN 2% (S A%, B85, B, #=AK) oW EHESERS L) 12k 5,
This course is designed to help students understand basic concepts of calculus such as limits, continuity, differentiation and integration of
functions and be able to apply them to specific calculations for basic functions such as trigonometric functions, exponential functions,
logarithmic functions and inverse trigonometric functions.

4. BEOAR - HECEEFE :
%1 n BEOMmIR, ek
2 =B
3 My oEREE, Ao
4 RO
B5M EHEOER
HEelm TAT—DEHE
7 RERS
%8 ERS LG
9 2 ZEHBAKOmMS
EA 0] 1 e i e
1M AR O M
#5128 2 2R B O RR KA
13 RS
14l FAES
150 AR - F Lo

Lecture 1: Limits, Continuity.

Lecture 2: Inverse trigonometric function.
Lecture 3: Differentiation, Chain rule.
Lecture 4: Differentiation of inverse function
Lecture 5: Mean value theorem.

Lecture 6: Taylor's theorem.

Lecture 7: Indefinite integrals.

Lecture 8: Definite integrals.

Lecture 9: Partial differentiation.
Lecture 10: Total differentiation.
Lecture 11: Chain rule for two-variable functions.
Lecture 12: Extrema of two-variable functions.
Lecture 13: Iterated integral.
Lecture 14: Double integral.
Lecture 15: Change of variables, Summary.
5. RHEEHEAE
WeBWorK (4> 74 Y@ AT L), LAR=bM, A2 F4 T A MFIZLYEHT 2. (WeBWorK (ZKRETHIFESN/2A > 71 VEEHY A
T ho FHETEICMBEOBMEE AT v F AIHE SN MOFEDOE EETHOIFIZIZV LR WAL R > TV d, MEIIEETHESIND,)
WeBWorK (online homework system), reports, online quizzes and others are evaluated.
6. BHELLUSEE
RS L ERBMo S ARTET S 1999 BoRHE
7. FAEURL :

8. IREMRRENFE
MR EM IS BRI ORUEITICH A B L TB 2 &,
RERIEHAEOFIEZ BR L CHEMESCHEEY 2 &,
Students are required to prepare for the assigned part of the designated textbook for each class. They are also required to make a thorough
review, mainly by completing exercises in the textbook and assignments.
9. E¥5 - EERIIRHE:
10. BEAONYVILEBAH
WE, FIZHEIIITD R VA5, Google Classroom | C. Byl EROEH. LAR— MELZEEZTH), Thidplic, WeBWorK &)+
4 VY AT AT 5 GEIZWREROBISER 2 B o
Yes. All lectures, handouts, assignments and quizes will be provided via Google Classroom or WeBWorK.
M. Z0ft:
RO R M T R T E T H W EE O RS D B o
S0 (] 2 L B R R TR %0
The progress schedule and the evaluation method are subject to minor changes.
In the first lecture, detailed information will be explained.
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RS LRSS AMET R 1999 #HAkE
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2EBEAR) DBy - BT BT 5.
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. BEHER
Foundations of Calculus
. REOBEBMEHE
Built upon Calculus learnt in high-school, this course prepares to more advanced/academic techniques of essential Calculus.
Differential and Integral Calculus are the core of this course.
. FEOREBE:
Learn more advanced techniques of differentiation and integration.
Learn applications of differential and integral calculus.
Be confident to use differential and integral calculus in other courses like Physics and Chemistry, Probability and Statistics.
. BEORE - AECEETE !
Review of essential mathematics notions.
Review of functions. Trigonometric functions, inverse trigonometric function.
Limits. Continuity.
Derivative of a function. Differentition.
Derivatives of usual functions. Product, quotient and chain's rules.
Mean value theorem. Min/max problems.
De L'Hospital's rule. Computations of limits.
Mid-term examination.

O© 00 3 O U1 > W N

Integration. Definition and Fundamental Theorem of Calculus.

—_
o

Technique of Integration I: substitution

—
—

. Technique of integration II: integration by parts.

—
oo

Technique of integration III: Integration of rational functions.

—
w

Technique of integration IV: trigonometric integrands and substitutions

—
o

Length, area, volume, average.

—
o

Improper integrals.

—_
ISH

Final examination.
. BIEFHE S &

A mix of midterm, final, and two to three reports, with heavier weight on the final, midterm and reports.
. BRESSLUSEE

Thomas' Calculus M.-D. Weir. J. Hass PEarson

. BEURL :
. IRERRNEE

Each new topic leanrt is accompanied by "practice sheets" that illustrate and deepen each newly introduced material. A
selection of these problems will be solved in class. Two or three reports will be assigned and will serve to prepare to the
midterm and final exams.

. BT - TERAIRE
. IREADNNYOLEBIAHR

No
Z DAt :
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2 (2Hfy). WHRFH:F (BK), & ¥ RO #HYHK  BP X1 MEREF  EEHNEMER. RELxX2-:2
txX&2—. BEFLNY Y ZDN-MATI. ERSEE BARE

1. R¥EREE
L BRI S & CSERBEROMI 5
Single variable and multivariable calculus

2. BEODEMEHE :
WG FIIFTFORARTH Y . BTEROFMIBIT 2 EMTH D, 1 BEBHS L OSEBAROM T & 5T 0 BRI &% B
HEEDICHIENEES . Ki#EFKIL Google Classroom #FIH L7-F4 v 7~ ¥ FEXTIT) FETH 4,
Calculus plays an important role in the understanding of science, engineering, economics, among other disciplines. This course covers
differentiation and integration of functions of one variable as well as those of several variables. This course is planned to be delivered in the
on-demand style using Google Classroom.

3. FEOREEEZ:
W L RO RARN R FE R BIZo), fi4 OEHO D OBEME 20,
Understanding of the fundamental theorems of single variable calculus and acquiring skills to perform differentiation and integration.

4. BEOANR - FELEEFE !
RIS A IEHIZ4A T Google Classroom 1218#§ %, ##Fld4 7~ FEA T, Bl % YouTube |27 v 70— RT AL FETH D, 5B,
Google Meet 12X 2+ 74 A7 T —biklT 5,

1. 55 & BEomR, iR

2. WERKRLEZzOME

3. ERKE ZORA

4. FHEOERLEZOIGH

5. mREEREEL

6. 1ZHBEED Taylor OEH

7. AERG L ERG. MO RO AR ER
8. WKL

9. 2LEBBABDIRMS & &M

10. 2 ZHBIB O A BB oM

11. =RsmER L 2 ZHB%® Taylor OEH
12, 2 ZHBB oML

13. Effi &L 20FHE, RARFES

14. BERFGOERER

15, gL FLd

All the information regarding the course will be posted on Google Classroom. This course is planned to be delivered in the on-demand style,
where lecture videos will be uploaded to YouTube. Office hours using Google Meet will also be planned.
. Limits of sequences/functions, and continuous functions

. Elementary functions and their properties

. Derivatives and their computations

. The mean value theorem and its applications

. Higher order derivatives

. Taylor's theorem for one-variable functions

. Indefinite/definite integrals, and the fundamental theorem of calculus

Indefinite integrals of elementary functions

. Partial derivatives and total derivatives of two-variable functions

10. The chain rule for two-variable functions

11. Higher order partial derivatives and Taylor's theorem for two-variable functions

12. Extrema of two-variable functions

13. Double integrals, their computations, and iterated integrals

14. Change of variables

15. Remarks and summary

5. BRIEFTMEAZE -
INTANROYT = T (40%) - WIERRER (60%) 12 &Y RIS 4.
By quizzes and online homework (40%), and the final exam (60%).
6. BRELLUSEE:
T¥A MG NE A SR 2003 HRE
7. BEE URL:
http://www.math.is.tohoku.ac.jp/
8. IRFERFRESNFEE
KEH % (Mathematical Association of America) 2SR5 L7224 I 14 ViEE Y A7 4 [WeBWorK] (2 & 23E% T, #RIcHT5H
fii%E1x X — )L %> Google Classroom D F v » b T ZIIfF1F 5725, Google Meet I2EBF 74 AT T =4 %ITATFETH b,
Assignments by the online homework system "WeBWorK" developed by the Mathematical Association of America. The students may contact
the instructor via emails and/or the chat function of Google Classroom, but office hours using Google Meet will also be planned.
9. EF - EREE
10. BEADISVIOALELRAA :
VH (LAY =72 v 5 T Ly MK TH)
Yes (Smartphones or tablet devices will also suffice.)
1. ZOfth:
LROIRIOMEEIZTETH ). BEOWFEEDL D 5.
The above schedule of the 15 lectures is subject to change.

00 3 O U1 &> W N

©
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2 (2Bfy). WRFEH:F (HK), &, ¥ RO HALHYE  #HE F MEDEF  FHEANEMARLR. FEtXXs-:12¢
28—, #EF N LT ZDN-MATI. EASE  BAE

—_

. IREEB

1 25B L UL EBOMFD
. BEOEMERE:

1 BB L OB E BB (FI12 2 E8HBE) oMy - oI 8RT 5
. PEOTEEE:

MERBOWG - B 74 7 —BH - MRETESTE L) 1ns 2 L.
2EBEBORBSTRLER SN TED LB L.
. BEORE - FEEEETE

10 BEBOMmIR & EE

E20m WERE

H3m FEOEHE ZFOBH

Ham T4 T — B

5 ERG & A ERS

Boll AERTOFE

87 ERRSOFTHE

E8 M ERSOILH

o 2EBBEEOMEE X OREE

10 Wik oREER

E1E 74 T — 0

EAVAE NN

£513m HAES

B4 BRWAEG & AR

15 F ko & R
. BAERHME A ¢

LAR=} /T A NEBLUHREBRORELRE L TEHIT 5. 5EL IIIFES L DBEICHHT 5,

Course grades will be based on reports, short tests and the final exam. The details will be explained at the beginning of the

course.

. BREBLUSES:

REFHEE WO O IR —# BRI 20204F  #oRlsE
. B&E URL :

. RERRENRE

INFATERESZELTERER2 T2 L,
. R - ERMEE

L BEAONVIACELAHR

RNE

. Z Ot
INFANERETARELT, BHERETLZ &,
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. BRER

1 BRI S L S AR OM ST 55
Single variable calculus and multivariable calculus

. BEOBMEHE

WATFETFIIRNTEZORRTH ) HTEROZMIIBITA2EBTH 5, 1 EEBEBOMRE %L LT, 2EEEEOMS
BT ORARNB ST RS2 L EDIZEHENEE),

Calculus is a foundation of analysis and other scientific areas. Based on single variable calculus, differentiation and integration for
functions of several variables will be explained. Concrete examples will be provided to help students develop their ability for
calculation.

. FEOIERR

Wik E R OREARN L E 2 B2, HeOFEHO L OFRE Oht,
Understanding of the fundamental theorems of single variable calculus and acquiring skills to perform differentiation and
integration.

| BEONST - A CEETE

o T | Rl S d Y )
82 m EREEK
Ea3m B0 T7Ea—Y—0FEEOER
Al 74T Oy VOER
85, 6 ANEfHEg
557 18 SERESY
85 8 1al A FRE S
FOm 2EHBEE O, Wi & &
B10M AR O M L e R
1M ABE DK E
120 GefhAt & R fiE
13 BEREGOER. RIRES LS ONEFEE
B14IM  RFOEME S, BRI, LEMS
15 F Lo & HRRER
HENETLEIS U TEESNTE T
. Limits of sequences and functions
. Derivatives of functions
. Graphs of functions and Cauchy's mean value theorem
. Taylor series and L Hospital's rule
6 . Indefinite integrals
. Definite integrals
. Improper integrals
. Limits of functions of two variables, partial derivatives and total derivatives

10. Derivatives of composite functions and the implicit function theorem

. Determination of extremal values of functions

12. Extremal problems with constraints
13. Definition of double integrals, iterated integrals and change of the order of integration
14. Improper double integrals, change of variables in double integrals, multiple integrals

15. Summary and the final examination

Content of lecture will be changed as necessary.

5. FRAERHESE
LAR=F - /NTRAMEBLOHIRHEBOEREBRE L CEHIiT 5, #EL I3IEES L DBICHHT 5,
Course grades will be based on reports, short tests and the final exam. The details will be explained at the beginning of the
course.

6. BRIESLUSEE:
WorRES  REPERHR, AR B BE¥ERE 19914F  HoRE

7. BEURL:

8. IREIFRISIPE

TRELLTFANORELHOZLEITAFFEL LI L, /2, MEERLLIEAPLIHEEZHKT S L,
Students are required to prepare for the assigned part of the designated textbook for each class. They are also required to
make a thorough review, mainly by completing assignments.

9. X7 - EHEAVRE !

BEAD/INYILESAR
V%7 L (Not necessary)

T DAt :
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£2 (2BfD). HRFEMW:F (B4R, b ¥ RO HEYHE EE L FEBEE  EEMAM RELX X2 2+t

Z2a—. ®BF>N) T ZDN-MATI1J. ERSEE  BAE.

1. 28 :
sy & #&43 Calculus

2. REOHMEHE -
— B OSEREEOWS E GO e R L. FHEIEES .
Understand the fundamental notion of calculus and advanced calculus.
In addition, develop your computation skill.

3. FEOEEBE:
W LR OBEARNR ST EFE T 5 L b1, FRDEZHIIOT5.
Understand the fundamental notion of calculus and advanced calculus.
In addition, develop your computation skill.

4. BEONE - FELEETE !
851 ARER & ek, R
200 WA
H3M FHEOEHE T A T —DOFEH
%4 2 BB O MR & ik
Eom 1 BB ERS & FIGR
556 [0 MBI O AR K
570 WG & ey
%8 2 R B O R A R RE
B9 BERIEL
B10m  HEAES
11 BRIKAE S
1200 AR
#1300 TR FEMS)
14l EIES OINH
15 F Lo & WIRRER
No.1, Limit, continuity and differentiability
No.2, Elementary function
No.3, Mean value theorem and Taylor's theorem
No.4, Limit and continuity of several variable functions
No.5, Integral and indefinite integrals
No.6, Primitive function
No.7, partial differential and total derivative
No.8, Max-Min problem for 2 variable functions
No.9, Implicit function theorem
No.10, Multiple integral
No.11, Iterated integral
No.12, Change of variables
No.13, Improper multiple integral
No.14 Application on multiple integral
No.15 Review and Exam
5. BEFHEAE ¢
WIHFBREE, BCP LAV 1 OBA, LAR— L (40%) LT CIT7% )RR (60%) 12X D EHIis 5 .
FNLLOBEE, VR-FORIITHHIEIT 5, €OHALEBCP LAV 1 DL EDLR— MIBEMLAR— b % IET S .
If BCP level is 1 at the final exam, we estimate your score by your report (40%) and your exam (60%).
On the other hand if BCP level is more than 1, we asses your score by only your report, and I offer more report.

6. HREHLUVUESEE:

USSR Ry BEAEW LR 2013
7. BEURL:

8. IRERFENFIE -
HEREIMEIESFRCH - BFMEEET L &,
FHBEEFOBELTIHS 2 Lo FHBOD A NIHFFREIZ P L T2 S,
Review Math course III in high school curriculum and solve examples in text bool.
In addition you try exercises if you have time.
9. X% - ERMEE:
10. BEAO/NSVIALELAH
NG
unnecessary.
1. Z0Ofth :
W5y - #EOFHEIE Wolfram-alpha £ S57:7 7 THFETTHIENTELDOT, 0¥y yu— NLTTr— A EE TR O
REBLUATIEL .
https://www.youtube.com/watch?v=qQ-56b_LvOw % &% R L 53Hh 5 L) IEGOFE N ) v 7 2 EIERY < H 5 .
Enjoy calculation of differentials and integrations by Wolfram-Alpha and so on.
There are a humongous of tricks to obtain the integrations. See https.//www.youtube.com/watch?v=qQ-56b_LvOw.

S Sk 353
R
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B2 (2Bf). W&FH: 1&x 8 (F), & (R, ¥ BO/3tx :h HLUHE : |Lix B FIEHEE  BFEHER
Bt XZX%— 1 &x28— #BF>/\U> T ZDN-MATI16J. EHEE : BARE.

1. BB
IR E:
Linear Algebra

2. BEOHMERE -
WIEREZI ST OEZ ) LTHEARNTHY) ., HFEIDBEAA, BLRICEETSRWELOGHFOHBEL LD, ZOREEZITT
Wb,
CO#EFTIL, Y OEE., H— kKRN, TP OBEENL2NE LR BN RFET 2 FI200 0 0ER B0 % 25,
Linear algebra is an essential tool to handle multi-component quantities, and it helps developments not only of mathematics but also of
natural sciences and social sciences.
This course covers fundamentals in linear algebra, such as operations of matrices, systems of linear equations, determinants of
matrices.
Students will acquire relevant skills to perform certain computations.

3. FEOREZEBIEZE:
175, a2 1 kR, THIENUC BT 2 AR SO BR, FBl 2@ L -5 oB T B L 55,
The aim is to understand fundamental concepts in linear algebra, such as matrices, systems of linear equations, and determinants, and
to acquire the ability to compute concrete examples.
4. BEORNE - AELEETTE
HA YA - WARBEOEDLNT
2 FmEM LB OEARLEL
3 TR ENRY ML 1
4 FTHIENRY PIVOEE 2
5 IERAATHI & #4751
6
7
8

—

— 1
— X 2
%L
9 f1511
10 47505 2
11— L7515
12 A - BHXZ PV
13 xtAfel
14 ik 2
15 F&o
1 Guidance; how linear algebra is used
2 Row reduction method and elementary transformations
3 Operations on matrices and vectors 1
4 Operations on matrices and vectors 2
5 Regular matrix and inverse matrix
6 Linear equation 1
7 Linear equation 2
8 Rank
9 Determinant 1
10 Determinant 2
11 Linear transformation and determinant
12 Eigenvalues and eigenvectors
13 Diagonalization 1
14 Diagonalization 2
15 Summary
5. MAFHE A -
BHEROREEIZ X Y T 5.
Evaluation is based on examinations.
6. BRIEHLUSEE:
AR = E ZEEH
FIERE303E B BT E#E
MIERET AR BR SEE
7. B9 URL :
8. IRERESPRE
THEIAETHS., HBELLT, #FPICHGZoNIEEMELEL L.
No preparation is required. As a review, class attendees should solve exercises given in each class.
9. ¥ - EERMEE:
10. BEADO/NNVIALEEAHL
R
No
M. 201t :
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AR ER

B2 (2BfI). MRFH:E (£), & (K, B ROQ. BIHE : BE B APEDNEE  BERAAMAER
BEtEXX2— 11X X42—. BBF /N5  ZDN-MATI16J. {EHSE : BAE

1. ®¥EER
LS AWy
Linear Algebra

2. IREDOBWEHE :
WIARBF I LR G OREHR ) ETERNTH) ., BFEILHAA, BTRICEEFLELVWELLOFHORBEL R, ZOREZMIT TV,
O TIE, THIoERE, SRR PR OB R NE TR, BEENRETE & HI20 T 0o OIS F 5,
Linear algebra is an essential tool to handle multi-component quantities, and it helps developments not only of mathematics but also of natural sciences
and social sciences.
This course covers fundamentals in linear algebra, such as operations of matrices, systems of linear equations, determinants of matrices.
Students will acquire relevant skills to perform certain computations.

3. FEOREEEZ !
175, I 1 RHRERN, FTHIUCBE T 2 AR S O BfE, EF 4 L2250 B HiZL 35,
The aim is to understand fundamental concepts in linear algebra, such as matrices, systems of linear equations, and determinants, and to acquire the
ability to compute concrete examples.

4. BEORE - HELEETFE !
H1E HAY VA, 2kE 3ROITH
5200 RO, HAT
g3 FrHI
gam Hy 1 koERomE (1)
5 WM 1 RFEROME (2)
#Eelm I ANVoRN, HETER
ETM N7 MVZER, 1A, R, ko (D)
8| N MVZER, 1R, K, Kot (2)
gl METE % % D
B0 MBS, #, % (2
E11E EAMEE EANY MV (1)
Fl2l EAMEEEENZ MLV (2)
13 FrH oxt AL
F14E 2 kIR
15 F o
TG OB F LT, BRI NEERAET 5,

1. Guidance, matrices of dimension 2 and 3

2. Operations on matrices, inverse matrices

3. Determinants

4. Systems of linear equations I

5. Systems of linear equations II

6. Cramer's formula, cofactor expansion

7. Vector spaces, Linear independence, Bases, Dimensions I
8. Vector spaces, Linear independence, Bases, Dimensions 11
9. Linear mappings, kernels, images 1

10. Linear mappings, kernels, images II

11. Eigenvalues and eigenvectors I

12. Eigenvalues and eigenvectors II

13. Diagonalization of matrices

14. Quadratic forms

15. Review

According to the understanding for the lecture of the attending students, the schedule and content of the lecture mentioned above may be modified.
5. EEEFHESE :
axy b (10%). fEE (20%) &EIHRER (70%) 12X VEHIT %, #EL <IXIZES 1 M EICHAT %,
Students are evaluated on their points from all the comments 10%, homework 20 % and the final exam 70%. The precise explanation is given in the
first class.
6. BRESSLUVUSEE:
KRFETERRL S LW KEHZEL A =2 X4k 2006 #HobbdE
7. BE URL:
8. BRERENFAE:
FH D REOWNEIZOWT, HREOZKLEITICE 2@,
08 WA S R
Preparation: Students are required to look over the textbook for the next class.
Review: Students are required to solve problems given in the class.
9. E - ERMIEE:
10. IBEADNYIALEBAR
WER L,
Not necessary
Hbirtb o4y LOBRERONS,
If you have a PC, then you can see materials.

1. ZOfth:
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AR ER

A2 (2Hf) ¥RFM: 2 (£), F (BK), ¥ RO HUHE  BE A FEREE  ERHEAR
Rt 28— 1&xx4— BEF >/ > ZDN-MATI16J. fERAEE  BAE

. REEE

MR
Linear Algebra

. REOEWEHER

WA IS OEZH ) ETEANTHY) ., HFEFILEAA, BTRIZEETILRVWEL OSHOEBELE L), ZOREZIT TS,
ZO#F T, o, THIR. S — K AR, TR OR b E e, BN REIRTT % B2 D 0MIEREFEO K E 5,
Linear algebra is an essential tool to handle multi-component quantities, and it helps developments not only of mathematics but also of natural
sciences and social sciences.

This course covers fundamentals in linear algebra, such as operations of matrices, systems of linear equations, determinants of matrices.
Students will acquire relevant skills to perform certain computations.

. FEOIERR :

750, 47500, EL— KRR O 1T5 O AT 2 AR OME, £ 28 L -5RE0B Y HEE 35,
The aim is to understand fundamental concepts in linear algebra, such as matrices, systems of linear equations, and determinants, and to
acquire the ability to compute concrete examples.

. BRONE - HEOEETE -

[ el el il e T
Qe WO

O~ U1 W+

XA VT4 VEEERFIIT 554612, Google Classroom # FIfl 35 FETT.
HIE AAY A, 2% 3ROITF

F2m ATHOERE

5 3Mm KRR L ATEREE

g4 nl RN & REE

§5 1\ 1T

F6M 2K - 3WIEFITHIOFITHIA & A — R TR OFD L
B7m 475X

E8ME I A— VDR, FHNTEH

9 X7 bVZER

10 — KM & —RHEE

LM LK & RTT

g2l HILEG, Fe

gE130 FEAE L EA N2 ML, FESES

14l ATHOR AL

#5150 mELO

. Guidance, matrices of dimension 2 and 3

Operations on matrices

. Systems of linear equations and elementary transformations
. Systems of linear equations and rank

. Inverse matrices

. Determinants of dimension 2 and 3 and solutions of systems of linear equations
. Determinants

. Cramer's formula, cofactor expansion

. Vector spaces

Linear independence and linear dependence

. Bases and dimensions

Linear mappings, kernels and images

Eigenvalues, eigenvectors and characteristic polynomials
Diagonalization of matrices

Review

. BUERHE A

REL A= P BIOWKABROMRERE L CEHET 20 3EL I3REB 1B ICHMAT 5,

Course grades will be based on reports and the final exam. The details will be explained at the beginning of the course.

. BHESSUVUSEE:

OB EEARR I — iR 2019 R
RETHERERLS LOBBAE KHEL 1> 24 2006 %%
MRS ER—AF MR 19974 Z%H

. BEE URL:
. IRERBESNEE

FB RAOAFICOWT, HREOZUEITICH @Y (455~905)

BE HREBLIV/ - PEHABEL, #HEPICGZONEBMELE 455 ~905) 0
Preparation: Students are required to look over the textbook for the next class (45 to 90 minutes).
Review: Students are required to solve problems given in the class (45 to 90 minutes).

. R - RERUIRE

IBEADINY ALEBAHL
¥27% L (Not necessary)

Z D :
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2 (2BfI). WRFEHM: E (&), & (WR), £ RO. BHIYE B xR FEBEE:. F#EtXX2-—1&X2%-.

BBF /N 1 ZDN-MATI16J. (EHSE 1 HAGE

. BEHER
PO
Linear Algebra

. BREOHM EHE !
MR BFI LT OEZR) ETHEANTH) ., BFERLBAA, BHLRIZEEI LWL OGTOREBEL R, Z05EE
Bircwa,
COFFTIE. ATH oA, By — kTR ATHIR OB R NE RV BN 2 EE D % FI2o T oo REBEEO WS %
5
Linear algebra is an essential tool to handle multi-component quantities, and it helps developments not only of mathematics but
also of natural sciences and social sciences.
This course covers fundamentals in linear algebra, such as operations of matrices, systems of linear equations, determinants of
matrices.

Students will acquire relevant skills to perform certain computations.

. FEOIEEE:
1750, S 1 kR, AT 3 2 A S OBR, Ef L L -5HEEoER T BEL T 5,
The aim is to understand fundamental concepts in linear algebra, such as matrices, systems of linear equations, and
determinants, and to acquire the ability to compute concrete examples.
. BEORE - AECEETE !
%1 WAL AL AT E R b
g5 210 - 45 38 ATHIOEE
g5 40 -5 5 #A 1 R Ok
o257 A7HIA. 7T XANVDRA
QM -9 Mm N MVER LGS
SE10M] - 5E110E  —dkARAEME, R, RTT
S512MH - 513 EAfEE EAENT v
140 FTHIOXF AL
15l F &
1. Introduction, matrices and vectors
2-3. Operations on matrices
4.5. Systems of linear equations
6-7. Determinants, Cramer's formula
89. Vector spaces and linear mappings
10-11. Linear independence, bases, dimensions
12-13. Eigenvalues and eigenvectors
14. Diagonalization of matrices
15. Review
. RREEEHE S
FRRESRH . WIREERIC X o CEEMZ 4T 9 6

Students are evaluated on their submitted assignments and the final examination.

. BRESLUBESE

[REFETERRL S LWL KHFEL 1 o 24k 2006 #oklsE
. BEURL :
. IRERENFE

FEHE L TEREFEOZLEN ZHATEEAGTILIET AL, HEHE L THECHEMEL R L THEOEEZ RO 5 2 &
EHERL 9,
Students are encouraged to read the assigned part of the textbook for preparation and to solve problems for review.

. EKTE - ERNIRE

C BEAQNYIOVEBAR
AGE

. ZDM
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A 4

(2BfL). MHRFE : EEFLEI—X (). #HYHE  Marcin SCHROEDER FiESNREE | BENENE - A XIS

Bt XX42— 138X X42—. BBF>/N) 27 ZDN-MATI16E. {FFHEEE : &5E.

. BRER

Overview of Linear Algebra

. BEOBMEHE

This course introduces students into the basic topics of linear algebra.

Its topics are restricted to vector spaces over real numbers, linear mappings of such vector spaces and their applications in
solving systems of linear equations with many unknowns.

Its objectives are to provide students with knowledge of methods of linear algebra necessary for other domains of mathematics,
mainly for calculus and to prepare students for further individual study, if they need it.

. FEOIERRF

Upon successful completion of the course students will have a solid foundation for the use of basic methods of linear algebra in
other mathematical courses as well as in applications to problems whose solution requires mathematics.

. BEORR - FECEETE

Week 1 Review of Mathematics from High School necessary for the course

Week 2 The Field of Real Numbers

Week 3 Vector Spaces

Week 4 Matrices

Week 5 Systems of Linear Equations with Many Unknowns
Week 6 Linear Mappings

Week 7 Composition of Linear Mappings

Week 8 Scalar Products, Norms, and Orthogonality

Week 9 Review

Week 10 Bilinear and Quadratic Forms
Week 11 Determinants

Week 12 Applications of Determinants
Week 13 Eigenvalues and Eigenspaces
Week 14 Diagonalization

Week 15 Examination

. RHERHE S

50% of the grade is from the credit for homework assignments
50% of the grade is from the score on the examination

. BEESLUSESE:

Intro to Linear Algebra Serge Lang Springer 1986
g3 URL :

. REREESNFE

Students will have multiple homework assignments and assigned material for individual study
T - FRAEE

BEAONVIALEBAH

No

Z Mt :

Students will receive frequent materials for study.
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2 (2BfI). WRFH: EO. HAUHE M Et FAEBES  EFMREM FHELXX2-—1&X28—.
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. IBEER
1 ZH B O FE 52
Single variable calculus

. BEOHMEBE !
WA FIBNFOERTH ), BLFROFMIIBITLERTH 5, WMOESTFZONETH S 1 BB OBER CHEEICO W
T, AR ETHRT S L LD ICEEEE)
Calculus plays an important role in the understanding of science, engineering, economics, among other disciplines. This course covers
differentiation and integration of functions of one variable, with applications.

. FEOREEE
Wik EREEOIEARN L EHE TR FIZo), fir OEHO L OBE®E OO0,
Understanding of the fundamental theorems of single variable calculus and acquiring skills to perform differentiation and integration.
BEODARE - FEALEETFE !

. FEREER

By L mE

LR E

MR

ER L EORHEE

FIHEDER & 2 DIEH

T4 7 —DEHEZDIH

] R & iR

. ERESY

W HE T O B AR e

. WSROI

I 5 i

fa o (1)

o oIlsH (2)

AR & R

Real number and sequences

Sequences and infinite series

Continuous functions

Elementary functions

Derivatives and its calculation

Mean value theorem and its applications

Taylor's theorem and its applications

Midterm exam and explanations

9. Definite integrals

10. Fundamental theorem of calculus

11. Primitive functions of elementary functions

12. Improper integrals

13. Applications of integrals (1)

14. Applications of integrals (2)

15. Final exam and explanations

. BEERTE A
LAR— b, FHREB X OCHEABEOFREZBE L CEHMIT 40 EL <I3IZHEE 1M HIZHHAT 5,
Course grades will be based on reports, the midterm test and the final exam. The details will be explained at the beginning of the
course.

. BREsLUsESE
WS KR EORES, AJE B HEIFERE 1914 BEE
EATART T itk BEARFEHRRS 19804 Z%#
T XA MRS R G LR 20034F BEE
AP R = e sEgE 199248 #oRkE

. BEEURL:

. IRERENRE
WMRANB LI LETE 238 72O IERRAM B IR R CHh b, DL EICOWTIE#RPICHEEHNT 5,
In order to understand fundamental theorems and calculations covered by this course, it is significant to have a time for preparation
and review. The details will be explained in this course.

0~ U W~

= b e
STk whERo®

03O O W

. EFE - EREIRE
BEAQINYILEBIAH .
DAL 3
Not necessary
Z Dt :
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A2 (2BfD) H&RFH : BHQ HUHE HE 15 FEHEE  BEFMAR FEEAXE— 1 XX 8- RHEF>NU LT
ZDN-MAT112J). S - B4R

. IBFEER
1 ZHBE O FE 552
Single variable calculus

. BEOHMEBE !
WA PR FOERTH ), BLFROFMIIBITLERTH 5, WMOESTFZONHETH S 1 BB OBER CHETEICO W
T, AR ETHBRT AL LD ICEEIEE)
Calculus is a foundation of analysis and other scientific areas. This course covers differentiation and integration of functions of one
variable, with applications.

. FREOREBE:
ik L R ORI LR Z2 HI12o), it OFHO D OEHRE D9 T,
Understanding of the fundamental theorems of single variable calculus and acquiring skills to perform differentiation and integration.
. BEORB - HECEETE !
10 B o
g2 FEHROME
5530 BAEOREER
54| E B
%5 BULER ¢
5568 oy T RetE & B
T TAT—OERET AT —MHRE
FE8H a—Y—OVHEOERH L TS LOER
%9 SORH
10 ER
11l oA ik O R AR E R
Bl2k #HoEtEoT =y s
EE13Ml )L FEfE S
51480 K5 OIS H
15 F Lo
WEARIILEIIO L TERESINE T,

1. Limits of sequences
2. Properties of real numbers
3. Limits of functions
4 . Continuous functions
5. Inverse functions
6. Differentiability and the derivatives of functions
7. Taylor's theorem and Taylor series
8. Cauchy's mean value theorem and L' Hospital s rule
9. Applications of derivatives
10. Definite integrals
11. The fundamental theorem of calculus
12. Techniques of integration
13. Improper integrals
14. Applications of integrals
15. Summary
Content of lecture will be changed as necessary.
. AR ¢

W2 BT 2 EEB L OWREBOMEREZBE L CEHliT %, FEL IS 1 MHICHHAT %,
Course grades will be based on homework and the final exam. The details will be explained at the beginning of the course.

6. HEHLIUSEE:
AP RG = BIE SEEE 1992 2EE
FRITART T R ek EmECREERS 1980 2 H
FEEALTE 2R Mofs B & #iEE 2019 2EH
WO ORRE W B OSIAEE 20060 ZEE

7. BEURL:

8. IRERHESFE

KR OHRNE X HET 5,
Students are required to review each lecture.

9. X - REAIRE:

BEADQ/INYILEEAHR !
W L

Not necessary

Z DAt :
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A2 (2Bfr). ¥&RFH: EOC. HUHE B HEA MERESF  BFMEM HELAI&2-1tx242-.
BEBF >N T ZDN-MATI2). EREFE - BAGE.

1. IR¥EHEE
1 BH AR O TE
Single variable calculus
2. BEODEMEHE :
WATESFINTFOREERTH ), BTLFEROFMIBITLERETH L, WMHORETFONSRTH S 1 BEEH OGS R OESEICOWT, &
RIS L & HIFIEIZHE) S
Calculus plays an important role in the understanding of science, engineering, economics, among other disciplines. This course covers
differentiation and integration of functions of one variable, with applications.
3. ZHEOEERIE:
W L B O R RN REE T EE FI20o0), s OFERO S OE®E o0t
Understanding of the fundamental theorems of single variable calculus and acquiring skills to perform differentiation and integration.
4. BEOANE - HFELEETFE :
UTFTOWEER) TETH S, 72721, BRARIIVLEIIS L TERES NS,

1. BFombR

2. EHOWH

3. BB omR

4. HERIEL - B EL

5. o REN: &ERI%KL

6. T4 T—DEHETA T -
7. Frok iR

8. A=Y —OFHEOEIEE FDILH
9. WMHOILH

10. EfES

11. Wik EARER

12. #oEtEoT =y

13. JNFEFES

4. F5 ol

15. F & L WkER

The following topics are planned to be covered; the contents of lecture will be changed as necessary.
. Limits of sequences
. Properties of real numbers
. Limits of functions
. Continuous functions and inverse functions
. Differentiability and the derivatives of functions
. Taylor's theorem and Taylor series
. Summary and the middle examination
. Cauchy's mean value theorem and applications
. Applications of derivatives
10. Definite integrals
11. The fundamental theorem of calculus
12. Techniques of integration
13. Improper integrals
14. Applications of integrals
15. Summary and the final examination
5. REEFTHMEAE
T AN BLOMEKRBOBREREG L CEHIT 5, #EL IR 1 RBEICHHAT 5,
Course grades will be based on short tests, the mid exam and the final exam. The details will be explained at the beginning of the course.
6. ¥R LUsEE
BB RS 3 LI IR, AR IR, REJE R, /NGRS NG 2007 #HoRkE

00O U W

Rel

7. FEURL :
8. IRERRENFEE
HEPEETT,

158 ZROFEFFITE 2 O N7 T BE 2 ER AN < o
Reviews are important in this class.
Review: Students are required to solve problems given in the class.
9. X% - ERERAIRHE:
10. BEAQNYIALEBRAHL :
PZEH Y (Necessary)
Ki#ERIIFT V54V DFETH S,
This class is planned to be online.
M. 20t :
AFRIIF VI VDTFETH D, BARNZLEME 2% £13 Google classroom 12 TS %,
BN DT - 72151/ TF A M &S Google classroom (2 CTHM LT3 Sy, BAEICHIIKRT %,
This class is planned to be online; precise information will be provided in the Google classroom.
After each lecture, students are required to work out a short test. The scores of the tests will be added to the evaluation.
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2 (2BfI). WRFH: EO. HUHE FE 5L FAEBRES  BFMREMN. FHELXX2—1&X28—.

BBF /N 1 ZDN-MATI12). (EHSE 1 HAGE

E 3=
1 ZH B DM FE 5
Single variable calculus
. BEOHMEBE -
ARG FIRTFEORERTH ), BTEROFIIBITLEHTH L, MHOEGTFONETH L 1 BEEBOMG T K O G3IC2o»
T, BRI S Z2HRT L & DIEIHEDZE),
Calculus is indispensable tool to understand science, engineering, economics, among other disciplines.
This course covers differentiation and integration of one-variable function with some applications.

. FEOREBE
o L RO RRN LR T2 H1201), it OFHO D OEHRE Oh T,
Understanding the fundamental theorems of one variable calculus and develop your skills to compute differentiation and integration.

. BEOAR - AECEETE:
1N BHIOMR & FEHOUE
%20 B OmR
%3 LT RS H
B4l WRI%KL
555\ T RENE &SRR
ol 74T7—0FME T AT
BI7H -3 —OTVHEOERLTE S LOER
FE8HE  F Lkl Rk
Fom WAoo
10 EAE S
11 iRk OB g
w12l BOastRoT =y s
EB13Inl L FFE S
14 FHOIGH
5150 F & o & R ER
BRARIILEIIO L TEE SN T,
1. Limits of sequences and properties of real numbers
2. Limits of functions
3. Continuous functions
4. Inverse functions
5. Differentiability and the derivatives of functions
6. Taylor's theorem and Taylor series
7. Cauchy's mean value theorem and L' Hospital s rule
8. Summary and the midterm examination
9. Applications of derivatives

10. Definite integrals
11. The fundamental theorem of calculus
12. Techniques of integration
13. Improper integrals
14. Applications of integrals
15. Summary and the final examination
Content of lecture will be changed as necessary.

5. BIEFHESE ¢
PR, HIREE, BLOLR— T OBEZRE L CFHEd 5 .
Course grades will be based on the midterm exam, the final exam and reports.
6. BRESLUSEE:
oyt HHMAE R 2017 Rk
7. FAE URL :
8. IRERFEINFEE

FEH UGHOTEEXZEIC, FRFOHLTLEANCH @ T, HE @ LR OHRPIC5 2 O N7 M I ERH A <.
Preparation: Students are required to look over the textbook for the next class. Review: Students are required to solve problems
given in the class.

9. X - EERAVRE

BEAONYIALEEAH

AN

unnecessary

Z Dt

Wy - B OFEIE Wolfram-alpha E 52727 7 CHFETTAHIEDNTELDOT, 0¥ 70— FLTr— AR CHEOSOFHEEE
HREBLUATIZLW.

https://www.youtube.com/watch?v=qQ-56b_LvOw % &% R L 53Hh 5 L) IEGOFE N ) v 7 2 EIERY < H 5 .

Enjoy the calculation of differentials and integrations by Wolfram-alpha and so on. There are a humongous of tricks to perform the
integrations. See https://www.youtube.com/watch?v=qQ-56b_LvOw.
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A2 (28f) $RFH:E (&), & (). LYK BT BX MEDEF  FHEMNAMER. REtx 42— 1€X258—
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. REER
1 Z B E D53 Tl 3 2 g
Fundamentals of single variable calculus
. BEOBMEBE
AT AT FZDIERTH Y, HAc BRFESTFICB T2 TH 5. 1 BT, FokiconT, BN RE 2T LHRETF5,
Calculus plays an important role in the understanding of science, engineering, economics, among other disciplines. This course covers essential concepts and calculus
for differentiation and integration of functions of one variable.

. PEOEEBE:
WO ORFEN 2 Z 2 TR IR, SR ES O REEZISHTE 2250 5,
Understanding of the essential concepts of single variable calculus and developing skills to perform differentiation, integration, and their applications.
. BEOANE - FECEETE
T AMRLR= T (HE) 1L R¥ENELH#RNEOEMAE A B L 2055, 1 ZHEBOMSE, BRIl 2 EER ARSI OV COMEL HHEIC L Tw
CZExHME LEEEITH .
SE010E g o PR
020 EHEOmE (1)
5503 BIEoOMmME (2)
55040 BIFLoy G - HAETE
55050m  FAERIEL
SE060E] s RETE & B (1)
SE07I o RENE &R (2)
50818l o
55091 PR AL
101 ORI D B R (1)
11 B REBICE D 2 ER (2)
giem sERES (1) @ ER
55130 ERSr (2) @ R
14l ERS (3) ¢ KRS
(515 mACEERLRBRE L0
LFROFEAT V2 - VIFHLTH Y, TR L CGERELE S %,
Taking care about the relationship between the lectures and the subjects learned by short tests and reports, the course is planned to give the following lectures to
develop the clear understandings about the important concepts on the differentiation and integration for single variable functions:
01. Sequences and their limits
02. Limit of function (1)
03. Limit of function (2)
04. Continuity and monotonicity of function
05. Elementary functions
06. Differentiabiliy and derivative (1)
07. Differentiabiliy and derivative (2)

08. Differential culculas
09. Derivate

10. Theorems about derivate (1)

11. Theorems about derivate (2)

12. Definite integral (1) : definition

13. Definite integral (2) : theorems

14. Definite integral (3) :improper integral

15. The final examination and summary
The above schedule is tentative, and may be changed as the lecture is proceeded.

. RERHME A
FHHBBLOVNT A, VA= (H#E) 2L 2865, 3L < I3WRIZETHIAT %,
Course grades will be based on short tests, reports (assignments), and the final exam. The details will be explained at the first class of the course.

. BREsLUBEE:
Wty (BLROBFEAMa—A 1) HESM HEEIE 1988 #Hbk#E/ &5#H
AEEB R 5 3 VLIRS - APRIR - REIGUEAE - /Nl ZAir O iiaicet 2007 ikl / &% #
WG (WA AT T )— 8% SRR A o4 1974 #HRE / 2EHE
HTROIODOWATTF AN AEH - FEpwth - LA i 2013 #ftd / %%
AP SRy =il BRAE 1992 HRE S BEE
ATy T Ty TGRS HICE R RPEAE 2015 #HRlE  SE#E
HTERE MofaF 1 1 BRomiy R ERE A =A% 2001 #EE  sEE
WorREsy - JERERE L RA AAHE HOIME 2006 HFHE/ SEE
WO OREME WIS PIEEIE 2006 HEE SEE
WorREsy YR - EAEHEN - NEEIEAD - BROAMGIESR SO A 2018 HRLE S 2EH

. BEURL:
- BEEBENEE

ES THRERHEIIR S NFEHA T 25, ToICBET 2720100, WEMEICESH75 200> L bFRTT2O—Bh& LT, RIEETIE, T AMRLLR—
ME (fERE) 2SESNFE T LAR— FREIZ OV T, $JRIEIR F CICiBEOMBEICIU) A R 2 RN A2BRIC L A L R—- e LT L0 ¥EBHIROLNT T,
F7z, ANTARRLUR= M, FNHIREMSINABC, A SNLIBHLESLET, BOOE@IRTGRTaxREL, THCHTA2MEICHOWMYMATIZ,
BEONBEOMIERE % &0 2720 IHMTTOT, EARNAIY MAPLETT,

Although this course provides some specific topics of the fundamental calculus, it is most efficient for their satisfactory understandings to make exercises on
corresponding problems by yourself As a partial help for such exercises, this course will require for you to take short tests and submit reports (assignments)
repeatedly. The report should be to report the result about the problem in necessarily logical manner until the deadline date for the submission. It is important to
identify the weak points for your satisfactory understandings, making use of the comments and the solutions of the problem given in the short tests and the reports, so
that you will get the chance to improve your understandings of this course with supplementary exercises by yourself.

. XK - RERRIRE

BEAQNYILELERAS

287 L (Not necessary)

Z 01t :

BEIIOWTOF) Ty 7= a v (BTN L OF) 2REEETITVE T B, 774 VICLREEEROTREEDH ) 5,

The details about the principle and the grades etc. will be explained at the first class of the course. The lecture may be given online.
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K2 (2Bf). HRFH: T (1~5, 15~1648) O©. HYHK AP H MESBHS  EAMEH. FEEAXZ- 124X
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. IR
1 ZH A OmG R
Single variable calculus

L IREOBMWEHE
WATEDF T FEOREARTH ) B LEROFLMIIB T2 EMTH 2, MBI FONETH D 1 ZHEABOBNER OB EIIOWT, AR EL RS2 L &
(Y= ik
Calculus plays an important role in the understanding of science, engineering, economics, among other disciplines. This course covers differentiation and integration of
functions of one variable, with applications.
. PEOEEBE:
Wik L R B OBER LB R S0, A OERO b OERE O» D,
Understanding of the fundamental theorems of single variable calculus and acquiring skills to perform differentiation and integration.
. BEORNE - FECEETE !
81 BHI O IR
52 FEROME
%3 BEE DR PR
554 0 KRR
555 m W%
556 Il gyl Rel: & EB
BTH 74T —OEMETA T MK
QI I—T—OFWHOERLE O L OER
5590 Aol
10 ERS
1L R D F AR B
12l fEAEtHOT 7=y s
PRI 0o
SE140H  FEOIRH
15 F & & WA ER
WRANBILEIE L TEHESNE T,
1. Limits of sequences
2. Properties of real numbers
3. Limits of functions
4. Continuous functions
5. Inverse functions
6. Differentiability and the derivatives of functions
7. Taylor's theorem and Taylor series
8. Cauchy's mean value theorem and L Hospital's rule

9. Applications of derivatives
10. Definite integrals
11. The fundamental theorem of calculus
12. Techniques of integration
13. Improper integrals
14. Applications of integrals
15. Summary and the final examination
The content of the lecture will be changed if necessary.
AERTE i
WIEKHER (50%), ZOMOBE (50%) 12 & VAT 2. 5L <1335 1 M EICHHAT %,
Course grades will be based on the final exam (50%) and other assignments (50%). The details will be explained at the beginning of the course.
. BHBEsLUBEE:
AMBGR = BUE BHRAE 1992 HoRkE
AT v 7Ty TAFSE HICETHER BAAE 2015 S
oS MLTROBFAMa—A 1) ME=EH SEEE 1988 &%
BUTEHE it 1 1 ARombs RarE 4 oo 24 2000 2%
PorAEsy - AEREBGR & RE I HORME 2006 ZEEH
oAy R - RN - INEEIEAD - BASGIER  SARTROE AL 2018 ZEE
EOER R S 3 VLI IR, AR R, R K, N AR SRS AL 2007
Wt O WIE SEHE 20060 ZEH
EPER T AT, Sk, K R 2003 ZEE
. BEURL:

. IRERFREISRE
THE WKBEOTEESEIL, FREOKRYT L EINCH BT,
8 ZROEZRFG 2 SN/ EE M EE 2R o
Preparation: Students are required to look over the textbook for the next class.
Review: Students are required to solve problems given in the class.

. E - RERAIRE -

. IBEADNYILELAR
V%7 L (Not necessary)

. T Ot :
HREB L USEHIIONT
Nol. ey 2 #ktt, ¥ I NAUNORAELET TV 5,
No2. #EHef 2 %kl #He ¢ - dmEEMbd. TICEHEMBELSTE 5 2 LA HE,
No3. #EHef 2 #kt#H, HTROLEOFIFICHESFEICHRBI N TV 5,
Nod. #1722k o
NO5. & - 6 MiEIZ T 75D 0 2756 DI FFiAR.
Nob. HEHER 2 H R H Lo ¥ INADHED DI, [FHEbHES o
No7. e 72 ks, PIOMRAE (LMD £,
No8. #EHef 2 2kl #, MRBONENE & £ o T TFEEE IR,
No9. I DIZHERN T & & N/ iR e Bk,

W
s
o
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2—. BEFNY T 1 ZDN-MATI2). EASE  BAE

. IR
1 ZH A OmG R
Single variable calculus

L IREOBMWEHE
WATEDF T FEOREARTH ) B LEROFLMIIB T2 EMTH 2, MBI FONETH D 1 ZHEABOBNER OB EIIOWT, AR EL RS2 L &
(Y= ik
Calculus plays an important role in the understanding of science, engineering, economics, among other disciplines. This course covers differentiation and integration of
functions of one variable, with applications.
. PEOEEBE:
Wik L R B OBER LB R S0, A OERO b OERE O» D,
Understanding of the fundamental theorems of single variable calculus and acquiring skills to perform differentiation and integration.
. BEORNE - FECEETE !
81 BHI O IR
52 FEROME
%3 BEE DR PR
554 0 KRR
555 m W%
556 Il gyl Rel: & EB
BTH 74T —OEMETA T MK
QI I—T—OFWHOERLE O L OER
5590 Aol
10 ERS
1L R D F AR B
12l fEAEtHOT 7=y s
PRI 0o
SE140H  FEOIRH
15 F & & WA ER
HRANBILEIE L TEESNE T
1. Limits of sequences
2. Properties of real numbers
3. Limits of functions
4. Continuous functions
5. Inverse functions
6. Differentiability and the derivatives of functions
7. Taylor's theorem and Taylor series
8. Cauchy's mean value theorem and L Hospital's rule

9. Applications of derivatives
10. Definite integrals
11. The fundamental theorem of calculus
12. Techniques of integration
13. Improper integrals
14. Applications of integrals
15. Summary and the final examination
Content of lecture will be changed as necessary.
AERTE i
WIEKHER (50%), ZOMOBE (50%) 12 & VAT 2. 5L <1335 1 M EICHHAT %,
Course grades will be based on the final exam (50%) and other assignments (50%). The details will be explained at the beginning of the course.
. BHBEsLUBEE:
AP RSy =% E BREAE 19924 BBk
AT TT v TR HICE R REAE 20154 2% E
Wty IR0 AAMa—2 1) MESE SMHE 1988 ZE#H
BUTEHE it 1 1 ARombs RarE 4 oo 24 2000 2%
PorAEsy - AEREBGR & RE I HORME 2006 ZEEH
Wk SR - EARHEN - DERIEAD - BURMIESR  AATRIEIAAE 20184F
EOER R S 3 VLIRS, ABR R, R, N AR AR AL 2007 &EE
Wi OFERE W) WIEEHE  20064F ZEH
EPER T AT, Sk, K R 2003 ZEE
. BAEURL:

. IRERFREISRE
THE WKBEOTEESEIL, FREOKRYT L EINCH BT,
8 ZROEZRFG 2 SN/ EE M EE 2R o
Preparation: Students are required to look over the textbook for the next class.
Review: Students are required to solve problems given in the class.

. E - RERAIRE -

. IBEADNYILELAR
V%7 L (Not necessary)

. T Ot :
HREB L USEHIIONT
Nol. ey 2 #ktt, ¥ I NAUNORAELET TV 5,
No2. #EHef 2 %kl #He ¢ - dmEEMbd. TICEHEMBELSTE 5 2 LA HE,
No3. #EHef 2 #kt#H, HTROLEOFIFICHESFEICHRBI N TV 5,
Nod. #1722k o
NO5. & - 6 MiEIZ T 75D 0 2756 DI FFiAR.
Nob. HEHER 2 H R H Lo ¥ INADHED DI, [FHEbHES o
No7. e 72 ks, PIOMRAE (LMD £,
No8. #EHef 2 2kl #, MRBONENE & £ o T TFEEE IR,
No9. I DIZHERN T & & N/ iR e Bk,

86




BRI A

K2 (2Bf). WRFH: T (1~5, 15~1648) ©. HAYUHR  FR BE MERHSF  FHMNEMAER. REtxZX2- 11
txX4—. BMEFLNY Y ZDN-MATI12). ERSEE BARE

. IR
1 BB O 5
Single variable calculus

. BEOBREHME -
WATES IR FOIEARTH ) . BTEROFERNI BT 2HECTH L MRS FONRTH S 1 BHEBROMGER OIS OWT, BRI
RS H L L HICEEIRED .
Calculus plays an important role in the understanding of science, engineering, economics, among other disciplines. This course covers differentiation
and integration of functions of one variable, with applications.

. RPEOREZBEE:
Wik R ED IR L FHE FEZ FI12o0F, 4 OEHO L OB E OD .
Understanding of the fundamental theorems of single variable calculus and acquiring skills to perform differentiation and integration.
. BEOAR - FELEETE :
1 HHIOmER
F2M FEHOME
530 B
4 85 B4
5 m HBI%K
556 [\ o REME LEEIEL
¥ 700 a—Y—OFHEOERHEOE ¥ L OER
HE8M T4 T—OFEHRLET AT K
FEoml oy oinH
F10M EFES
SB1LME R ik o B
g12m WoEtREoT 7=y s
F130m R FERE S
14 FEST OIS
g15M F Lo L HHREER
HRARILEIIG L TERSINET.
. Limits of sequences
. Properties of real numbers
. Limits of functions
Continuous functions
. Inverse functions
Differentiability and the derivatives of functions
Cauchy's mean value theorem and L Hospital's rule
Taylor's theorem and Taylor series
. Applications of derivatives
Definite integrals
. The fundamental theorem of calculus
Techniques of integration
Improper integrals
Applications of integrals
Summary and the final examination
Content of lecture will be changed as necessary.
. ERASEHE A
WIRHER (50%), ZOMOBE (50%) (& Y EHHIT 5o FFL IEEFES 1 RNHICHIT 5,
Course grades will be based on the final exam (50%) and other assignments (50%). The details will be explained at the beginning of the course.
. BRESLUSEE:
AMtats = iE 5abE  19924F  #oRE
ATy TTy TR HILE MR RPEAE 20154 BEE
Wty MLROFFEAMI—R 1) AE=M H)EIE 1988 ZEH
PUTIEEE Mo 1 1 BRomMfEs  BanElE 314 2> 24 2001 25#H
Wt sy - AEERER & B RHEE HIEKE 2006 &EEH
Wty EE - BARTER - IEEIER - BRI SATRE LA 20184F ZEHE
HEEW RS B 3R L IER, AR R, R, R M SRS 2007 ZEE
WS ORTE WIE PIEEHE 20066E SEH
EREWARU ST R, SR K BB 2003 E#E

0N O U W

e e e )
Qs WO

. B URL:
. IRERESRE

TEB RBOTEESEI, HREOHRLT HEFICHEET,

538 - ZROFEHRPIG 2 5 N EE AN

Preparation: Students are required to look over the textbook for the next class.
Review: Students are required to solve problems given in the class.

. R - RERSRE

BEAO/INYOLEBAS
V%7 L (Not necessary)

Z0fth

87




BRI A

K2 (2Bfi). WRFH: T (1~5, 15~1648) @. HAYUHE  RY BL FEBESE | IFHMFEMAER. MEtxZX2- 11
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. IR
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Single variable calculus

L IREOBMWEHE
WATEDF T FEOREARTH ) B LEROFLMIIB T2 EMTH 2, MBI FONETH D 1 ZHEABOBNER OB EIIOWT, AR EL RS2 L &
(Y= ik
Calculus plays an important role in the understanding of science, engineering, economics, among other disciplines. This course covers differentiation and integration of
functions of one variable, with applications.
. PEOEEBE:
Wik L R B OBER LB R S0, A OERO b OERE O» D,
Understanding of the fundamental theorems of single variable calculus and acquiring skills to perform differentiation and integration.
. BEORNE - FECEETE !
81 BHI O IR
52 FEROME
%3 BEE DR PR
554 0 KRR
555 m W%
556 a1 gyl Rel: & EB
BTl I—2—OFHHEOERLE TS L OER
B8l TAT—OEMETA T MK
5590 Aol
10 ERS
1L R D F AR B
12l fEAEtHOT 7=y s
PRI 0o
SE140H  FEOIRH
15 F & & WA ER
HRANBILEIE L TEESNE T
1. Limits of sequences
2. Properties of real numbers
3. Limits of functions
4. Continuous functions
5. Inverse functions
6. Differentiability and the derivatives of functions
7. Cauchy's mean value theorem and L Hospital's rule
8. Taylor's theorem and Taylor series

9. Applications of derivatives
10. Definite integrals
11. The fundamental theorem of calculus
12. Techniques of integration
13. Improper integrals
14. Applications of integrals
15. Summary and the final examination
Content of lecture will be changed as necessary.
AERTE i
Wik (50%), ZOMOBE (50%) 12 &1 FFliT 5.
Course grades will be based on final exam (50%) and other assignments (50%). The details will be explained at the beginning of the course.
. BHBEsLUBEE:
AP RSy =% E BREAE 19924 BBk
AT TT v TR HICE R REAE 20154 2% E
Wty IR0 AAMa—2 1) MESE SMHE 1988 ZE#H
BUTEHE it 1 1 ARombs RarE 4 oo 24 2000 2%
PorAEsy - AEREBGR & RE I HORME 2006 ZEEH
Wk SR - EARHEN - DERIEAD - BURMIESR  AATRIEIAAE 20184F
EOER R S 3 VLIRS, ABR R, R, N AR AR AL 2007 &EE
Wi OFERE W) WIEEHE  20064F ZEH
EPER T AT, Sk, K R 2003 ZEE
. BAEURL:

. IRERFREISRE
THE WKBEOTEESEIL, FREOKRYT L EINCH BT,
8 ZROEZRFG 2 SN/ EE M EE 2R o
Preparation: Students are required to look over the textbook for the next class.
Review: Students are required to solve problems given in the class.

. E - RERAIRE -

. IBEADNYILELAR
V%7 L (Not necessary)

. 2O

HREB L USEHIIONT

Nol. ey 2 #ktt, ¥ I NAUNORAELET TV 5,

No2. #EHef 2 %kl #He ¢ - dmEEMbd. TICEHEMBELSTE 5 2 LA HE,
No3. #EHef 2 #kt#H, HTROLEOFIFICHESFEICHRBI N TV 5,

Nod. #1722k o

NO5. & - 6 MiEIZ T 75D 0 2756 DI FFiAR.

Nob. HEHER 2 H R H Lo ¥ INADHED DI, [FHEbHES o

No7. e 72 ks, PIOMRAE (LMD £,

No8. #EHef 2 2kl #, MRBONENE & £ o T TFEEE IR,

No9. I DIZHERN T & & N/ iR e Bk,
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. IR
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Single variable calculus

L IREOBMWEHE
WATEDF T FEOREARTH ) B LEROFLMIIB T2 EMTH 2, MBI FONETH D 1 ZHEABOBNER OB EIIOWT, AR EL RS2 L &
(Y= ik
Calculus plays an important role in the understanding of science, engineering, economics, among other disciplines. This course covers differentiation and integration of
functions of one variable, with applications.

. PEOEEBE:
Wik L R B OBER LB R S0, A OERO b OERE O» D,
Understanding of the fundamental theorems of single variable calculus and acquiring skills to perform differentiation and integration.
. BEORNE - FECEETE !
81 BHI O IR
52 FEROME
%3 BEE DR PR
554 0 KRR
555 m W%
556 Il gyl Rel: & EB
BTH 74T —OEMETA T MK
QI I—T—OFWHOERLE O L OER
5590 Aol
10 ERS
1L R D F AR B
12l fEAEtHOT 7=y s
PRI 0o
SE140H  FEOIRH
15 F & & WA ER
HRANBILEIE L TEESNE T
. Limits of sequences
. Properties of real numbers
. Limits of functions
. Continuous functions
. Inverse functions
. Differentiability and the derivatives of functions
. Taylor's theorem and Taylor series
. Cauchy's mean value theorem and L' Hospital's rule
9. Applications of derivatives
10. Definite integrals
11. The fundamental theorem of calculus
12. Techniques of integration
13. Improper integrals
14. Applications of integrals
15. Summary and the final examination
Content of lecture will be changed as necessary.
AERTE i
WIEKHER (50%), ZOMOBE (50%) 12 & VAT 2. 5L <1335 1 M EICHHAT %,

Course grades will be based on the final exam (50%) and other assignments (50%). The details will be explained at the beginning of the course.

0] U W

. BRESLUSEE:

AFBGRS =2 BdE BREE 19924 okl

ATy 7Ty TRy HICE R S5EAE 20154 2EE

oty (BUROBEEAMa—2 1) FESM CHWEHIE 1988 ZE#H

HTIRE Moyt 1 1V ERoMARy Rl x> 28k 2001 S%H

oy - AEEERG &R BRI REME 2006 2EE

Wiy YRR - EARHEN - IR - HORMIEL AR L 20184F 2EHE
EBEMOI R B3I YL RS, MR R, REIEE, NR M SRS HIMGE 2007 2EE
BorRi o W PHaEE 200660 ZEE

BT PR A9 K IR 2003 2EE

. BEURL:
. EERESE

THE WKBEOTEESEIL, FREOKRYT L EINCH BT,

8 ZROEZRFG 2 SN/ EE M EE 2R o

Preparation: Students are required to look over the textbook for the next class.
Review: Students are required to solve problems given in the class.

. R - REEE:
. IBEADINYIAEBAR

V%7 L (Not necessary)

. 2O

HREB L USEHIIONT

Nol. ey 2 #ktt, ¥ I NAUNORAELET TV 5,

No2. #EHef 2 %kl #He ¢ - dmEEMbd. TICEHEMBELSTE 5 2 LA HE,
No3. #EHef 2 #kt#H, HTROLEOFIFICHESFEICHRBI N TV 5,

Nod. #1722k o

NO5. & - 6 MiEIZ T 75D 0 2756 DI FFiAR.

Nob. HEHER 2 H R H Lo ¥ INADHED DI, [FHEbHES o

No7. e 72 ks, PIOMRAE (LMD £,

No8. #EHef 2 2kl #, MRBONENE & £ o T TFEEE IR,

No9. I DIZHERN T & & N/ iR e Bk,
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A2 (28fI). HRFHMW: T (6~1448) ©. BEYE : Bxt TTEAN FIEBESF | EFEMREM FELXX2-11€xX52—
BEBF >N T ZDN-MATI2). EREFE - BAGE.

1. IR¥EHEE
1 BH AR O TE
Single variable calculus
2. BEODEMEHE :
WATESFINTFOREERTH ), BTLFEROFMIBITLERETH L, WMHORETFONSRTH S 1 BEEH OGS R OESEICOWT, &
RIS L & HIFIEIZHE) S
Calculus plays an important role in the understanding of science, engineering, economics, among other disciplines. This course covers
differentiation and integration of functions of one variable, with applications.
3. ZHEOEERIE:
W L B O R RN REE T EE FI20o0), s OFERO S OE®E o0t
Understanding of the fundamental theorems of single variable calculus and acquiring skills to perform differentiation and integration.
4. BEOANE - HFELEETFE :
UTFTOWEER) TETH S, 72721, BRARIIVLEIIS L TERES NS,

1. BFombR

2. EHOWH

3. BB omR

4. HERIEL - B EL

5. o REN: &ERI%KL

6. T4 T—DEHETA T -
7. Frok iR

8. A=Y —OFHEOEIEE FDILH
9. WMHOILH

10. EfES

11. Wik EARER

12. #oEtEoT =y

13. JNFEFES

4. F5 ol

15. F & L WkER

The following topics are planned to be covered; the contents of lecture will be changed as necessary.

1. Limits of sequences

2. Properties of real numbers

3. Limits of functions

4. Continuous functions and inverse functions

5. Differentiability and the derivatives of functions
6. Taylor's theorem and Taylor series

7 . Summary and the middle examination

8. Cauchy's mean value theorem and applications
9. Applications of derivatives

10. Definite integrals

11. The fundamental theorem of calculus

12. Techniques of integration

13. Improper integrals

14. Applications of integrals

15. Summary and the final examination

5. REEFTHMEAE

T AN BLOEMEBOBREREG L CEHIT 5, #EL IR 1 RBEICHHET 5,

Course grades will be based on short tests, the mid exam and the final exam. The details will be explained at the beginning of the course.
6. ¥R LUsEE

AMtotEs = e BEEAE 1992 #HoRkE

7. FEURL :
8. IRERRENFEE
HEPEETT,

1538 - KR OFEFR TG 2 5N HE M ZERMINIE
Reviews are important in this class.
Review: Students are required to solve problems given in the class.
9. X% - ERERAIRHE:
10. BEAQNYIALEBRAHL :
PZ 7 L (Not necessary)
1. Z0fts:
Ki#EFOBRIIFT 20 F 7 4 VABGHEDORIIZ L O EEH W 2. RASE-O VW 72B512 Google classroom 2 TS %,
I D FEFEDTHED o 72T A P &R T . Google classroom (2 TR LTD bV, BUEINIKT 2. LEHOMBESFTIZIELWEZ 21T
FHEDPMEI Y QEETH 5, EMRBRR/NT A P CTIdZ 2 2 ERNITHET 5,
The format of this class will be determined according to the situation of the COVID-19. Precise information will be provided in the Google
classroom.
After each lecture, students are required to work out a short test. The scores of the tests will be added to the evaluation.
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K2 (2Bf). WRFEHW: T (6 ~144) @. HYHE : SF Fth FENESE  BFHRBEMEH. R

BBF /N 1 ZDN-MATI12). (EHSE 1 HAGE

Bt xa—:

12X X% —.

. ®EER
1 BB OB RS
Single variable calculus

. BEOBNEHE:

WATED AIIHN A DOIERTH ), BIROFMII BT 2R TH D0 WMOWDFOMETH 2 1 ZHROBSER OB EIIOWT, B

R AEHFET 2 L L QIEENEE) .

Calculus plays an important role in the understanding of science, engineering, economics, among other disciplines. This course covers

differentiation and integration of functions of one variable, with applications.

. PEOIEEE:
WOE L REAMEORRW 5 % HIoF, HrDERO S OBRE Oh .

Understanding of the fundamental theorems of single variable calculus and acquiring skills to perform differentiation and integration.

. BEOANR - AELEETFE !

1M FHomR

§2m EHOME

3 BBOmER

B4 o foe B 2K

g5 M RIS

556 M T REE &SRR

BT T4 T—0ERET AT

QI I—Y—OFHMEOEHE TS IV OEH

O oIS H

10 ERES

LA RO AR EE

glzm EaEtEoTr s =y s

1300 R FERE S

5148 FETOIGH

15 F &k HIKRR

HRANRILEIIE L CERSNT T

. Limits of sequences

. Properties of real numbers

. Limits of functions

. Continuous functions

. Inverse functions

. Differentiability and the derivatives of functions

. Taylor's theorem and Taylor series

. Cauchy's mean value theorem and L' Hospital s rule

. Applications of derivatives

Definite integrals

. The fundamental theorem of calculus

Techniques of integration

Improper integrals

Applications of integrals

. Summary and the final examination
Content of lecture will be changed as necessary.

. R -
LAR=b - hTAMNEBLUOHRABROMERZRAE L THIET %,
FEL CIIREE 1M BICHAT %,
Course grades will be based on reports, short tests and the final exam.
The details will be explained at the beginning of the course.

. BHESSUSESE:
PEROT RS 35 3R LIRSS - ADRR - REEUL - /MR 22U At 2007
AMsREy  ZEiiE KRS 1992 ZEH
oMk BRTREN JRSZRR 2013 ZEE
HITAROM - M WOER M ArE SR 1998 2Z#H
REEWOR S T BREY - SFFHE - RIS AR 2003 &EE

O 00~ T W+

= e e e
SIRCRSECRR S

W

. BEURL :
. IRERBENEE

FH RBAOFEEXSHEIL, BRFORUTLEMCHZ®ET,

158 - KROFER TG 2 5 N7 HE M ZERMINIE

Preparation: Students are required to look over the textbook for the next class.
Review: Students are required to solve problems given in the class.

. R - REARE

BEADNNYALEEAHA
VoBE A
Yes. Necessary for simple excercise.

Z DAt :

YRk
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1. R¥EREE
1 ZHBB WS R
Single variable calculus

2. BEODEMEHE :
WG FIIFTFORERTH Y . B TEROFLMIBIIDEMTH 2, MAOBITFEONETH 5 1 BHEB OSSR OESEICOWT, &
RIS 5 & & HICFHET 239 . AT Google Classroom #FIH L724 v 7~ v FEX T ) FETH 5o
Calculus plays an important role in the understanding of science, engineering, economics, among other disciplines. This course covers
differentiation and integration of functions of one variable, with applications. This course is planned to be delivered in the on-demand style
using Google Classroom.

3. ZHEOERIE:
W E ORI TR B2, A OFHO S OERE DT,
Understanding of the fundamental theorems of single variable calculus and acquiring skills to perform differentiation and integration.
4. REOAR - FiELEEFE !
BT A EHUE AT Google Classroom (23B#$ 5, #Fgid 4+ > 7~ FIERX T, B2 YouTube 27 v 70— FETA5TFETH B, % B,
Google Meet I2& 2+ 74 AT T —bi&klT 5,

1. EA

2. B L B OmE, ERE %

3. WEEEEZoOME

4. EERKE 05 GESHES)

5. B L 20RE GHEBEKOMSTE)
6. FEoEI L ZDIRH

7. ERERIE

8. Taylor O»EH

9. ARERG & ERS. MORESEOREAREH
10. WSRO JEIARI %L

11. EfsG o

12. JEFAES

13. Gamma Bg% & Beta B3%k

14. iR

15, fikEFL

All the information regarding the course will be posted on Google Classroom. This course is planned to be delivered in the on-demand style,
where lecture videos will be uploaded to YouTube. Office hours using Google Meet will also be planned.
. Introduction

. Limits of sequences/functions, and continuous functions

. Elementary functions and their properties

. Derivatives and their computations (the chain rule, etc.)

. Derivatives and their computations (derivatives of inverse functions, etc.)

. The mean value theorem and its applications

. Higher order derivatives

. Taylor's theorem

. Indefinite/definite integrals, and the fundamental theorem of calculus

10. Indefinite integrals of elementary functions

11. Applications of definite integrals

12. Improper integrals

13. The Gamma function and the Beta function

14. The arc length of a curve

15. Remarks and summary

5. BiEFHMEAZ -
INT AR = T (40%) - BIREER (60%) 12 &V EHIT %,
By quizzes and online homework (40%), and the final exam (60%).
6. BREHLUSZEE:
WEBEMO R 55 3L TLIESR, AfRR, RERUZME, /N SIS 2007 #%kh#
7. B8 URL:
http://www.math.is.tohoku.ac.jp/
8. IRERRENFEE:
KEH % (Mathematical Association of America) HBIFE L7724 > 54 VY A7 4 [WeBWorK] 12X 28 %4, #RICHTLH
fii%E1x 2 — )% Google Classroom D F ¥ v b T Z T 5755, Google Meet I2& B+ 74 A7 T =4k ITA5TFETH Do
Assignments by the online homework system "WeBWorK" developed by the Mathematical Association of America. The students may contact
the instructor via emails and/or the chat function of Google Classroom, but office hours using Google Meet will also be planned.
9. EFE - EERAIRHE:
10. IBEADNYIALEERAH :
WBE (22 LAY — R T3 R F 7Ly MR TH)
Yes (Smartphones or tablet devices will also suffice.)
1. 201t :
LREOIBAIOEFEIZTETH ) . ZEOTREEDD 5,
The above schedule of the 15 lectures is subject to change.

00~ O Ul & W+

©
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K2 (2Bfi). WRFH : T (6 ~14f0) @. BHEHE NE F FEBEE  FHRFMER. RELAXE- 112X X8—.
MEF /U7 ZDN-MATI2). EREE  BAE

. BREE
B LIy v

Single variable calculus

. ﬁ%@ B EBEE -
WA FEIFTFOERTH Y, BTEROLMIIBIT 2B TH 2, MABTFONSRTH S 1 BEEEOMS R RS EICO W
T\ EARNM A Z RS L L HIFITHEDEZED,
Calculus plays an important role in the understanding of science, engineering, economics, among other disciplines. This course covers
differentiation and integration of functions of one variable, with applications.

3. PEORERE:
Wik LB OEARN L EHE T EE IO, flix OFEHO L OBE®RE OO0,
Understanding of the fundamental theorems of single variable calculus and acquiring skills to perform differentiation and integration.
4. BEOARNE - FELEEFTE:
g1 HE MR & EEOME
%2 BEH i FR
% 3 1l L%'Il’égiﬁlk UifEakd
54 E M5
500 koI
Hom oy VoEH, 747 -0EH, 717 —EH
FET7HE INETOF LD L HPRHER
B8 MO DERE MG FOIAREH
9 HHERORES
10 BEA RS
110 )L FEFE
12 RGO H
#1300 #hE
w14l F & o & PR ER
15 EREEOT LD
HEARIILEIS L TERSINE T,
1. Limits of sequences
2. Limits of functions
3. Continuous functions and inverse functions
4 . Differentiability and the derivatives of functions
5. Applications of derivatives
6. L'Hospical's rule, Taylor's theorem and Taylor series
7 . Summary and the midterm examination
8. Definite integrals and the fundamental theorem of calculus
9. Techniques of integration
10. Integrations of rational functions
11. Improper integrals
12. Applications of integrals
13. Series
14. Summary and the final examination
15. Summary of the whole lecture
Content of lecture will be changed as necessary.
5. BuAERTAEA & ¢
INTANEB LOHRBEROMREL B L TRHIET %, #EL I3IRES L HHICHAT 5,
Course grades will be based on short tests and the final exam. The details will be explained at the beginning of the course.
6. BTREHLUSEE:
KEFHAMO RS INECT B 2019 #HoRkE
7. B9 URL :

8. ?%#E#F‘ﬁ%iﬂg :

RO TEESEI, BREFOHUT HEPTIC Y,
?E?t? CEEO#FPICG 2 ONTNT AN ERET.
Preparation: Students are required to look over the textbook for the next class.
Review: Students are required to review the problems given in the class.

9. X - REMRE:

BEAD/INYILEEAHR

PZ74 L (Not necessary)

Z DAt :

BREL L OBEEIZONT

Nol. fEH#R R HRE, ¥ INAUINONELETN TV 5D,
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1. ®¥EER
1 BB O 5
Single variable calculus

2. REODBWEHE -
WATES IR FOIARTH ) . BTEROFERNI BT 2HECTH L MRS FONRTH S 1 BHEBOMGER OIS OWT, ERWHTES
RS H L L HICEEIRED .
Calculus plays an important role in the understanding of science, engineering, economics, among other disciplines. This course covers differentiation
and integration of functions of one variable, with applications.

3. FEDORERE:
Wik R ED IR L FHE FEZ FI12o0F, 4 OEHO L OB E OD .
Understanding of the fundamental theorems of single variable calculus and acquiring skills to perform differentiation and integration.
4. BEORABT - FIECEEFE !
1 HHIOmER
F2M FEHOME
530 B
4 85 B4
5 m HBI%K
556 [\ o REME LEEIEL
¥ 700 a—Y—OFHEOERHEOE ¥ L OER
HE8M T4 T—OFEHRLET AT K
FEoml oy oinH
F10M EFES
SB1LME R ik o B
g12m WoEtREoT 7=y s
F130m R FERE S
14 FEST OIS
g15M F Lo L HHREER
HRARILEIIG L TERSINET.

1. Limits of sequences

2. Properties of real numbers

3. Limits of functions

4. Continuous functions

5. Inverse functions

6 . Differentiability and the derivatives of functions
7. Cauchy's mean value theorem and L Hospital's rule
8. Taylor's theorem and Taylor series

9. Applications of derivatives

10. Definite integrals

11. The fundamental theorem of calculus

12. Techniques of integration

13. Improper integrals

14. Applications of integrals

15. Summary and the final examination

Content of lecture will be changed as necessary.
5. BERHESE :
LAR—= N - /T A MEBLOMERBHBROBRELRE L CHHMEIT 2. 7EL CIIEEE 1 RBIZHBT %,
Course grades will be based on reports, short tests and the final exam. The details will be explained at the beginning of the course.
6. BRELLUSEE:
AMtats = iE 5abE  19924F  #oRE
ATy TTy TR HILE MR RPEAE 20154 BEE
Wty MLROFFEAMI—R 1) AE=M H)EIE 1988 ZEH
PUTIEEE Mo 1 1 BRomMfEs  BanElE 314 2> 24 2001 25#H
Wt sy - AEERER & B RHEE HIEKE 2006 &EEH
Wty EE - BARTER - IEEIER - BRI SATRE LA 20184F ZEHE
HEEW RS B 3R L IER, AR R, R, R M SRS 2007 ZEE
WS ORTE WIE PIEEHE 20066E SEH
EREWARU ST R, SR K BB 2003 E#E
7. B9 URL :

8. IRERBNIAE :
TEB RBOTEESEI, HREOHRLT HEFICHEET,
538 - ZROFEHRPIG 2 5 N EE AN
Preparation: Students are required to look over the textbook for the next class.
Review: Students are required to solve problems given in the class.

9. X - RERAURE:

10. BEAD/NSYILELEAH
V%7 L (Not necessary)

1. 20t :
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BRI A

K2

(2BfI). MRFE: T (6~14#0) ©. HYHE : FIA IEH FIEHREE BEKRE FAHEEXXZ2— 124X 4—,

BBF /N 1 ZDN-MATI12). (EHSE 1 HAGE

. BRER

1 25 BB B B R 42

. BEOBMEHE

BT FIFENFOEARTH ), BLFROFMICB T 2EHTH 5o MAMIFONETH S 1 EHBEB OB R
IZoWT, ERWMSTHEREST L L L QIRIREITE) .

. FEOEERR

Wik LB O IR R F AT HI0F, A DOERD S OERE OS2 T,

. BEONR - FECEETE

510 HEIOmE

B2k EHoOWE

30 BEEOMmER

Fam HGREK

o5 m R

B6 M P RENE & ERI R

BT7E TAT—OFEHETA T

HEH - —OFYHEOEERL TS LOER
E9m Moot

FH10M  ERES

1A RO IR E

120 EAREOT =y o

CARITIIAE -

#5141 FEr OIS H

150 & o & HRHER

FRRONEIHL T TLFETDHY . EEORREIIC L TELLERE L 220 RMELH 5,

. BRFERHME S

COVID- 1908 %2 ik, A 1HEBRED LR — T 3E5%2860%. FHTOHRRAR (EHETE2WEHEIIABRLRE-T) 28
40% & L CRFili9 2 FETH %o

. BREBSUSEE:

AFor Ry ZEiE BEfE 1992
BRI > ) — DRFEAERM A INEESOT B R 2019

. BEURL :
. IRERRNZE

HFEOBBNI, AOBNHBVLETH D, #BORHOATETEHMTELEBMET LI &0, BBIWIEEMEL < %
ELTHEBIIHOTIELY BREPHNETEZ L TB L LV HEBIRILTHS ).

. ETE - EERERE

L BEADNNYOLEBRAHR
AN
. Z Ot
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BRI A

A2 (28fI). HRFHMW: T (6~1448) @. BHLYE : SE 1317 MERBRE  SHHEEAFE FHELXX2-11&xX52-
BEBF >N T ZDN-MATI2). EREFE - BAGE.

. IBEER
1 ZH B O FE 52
Single variable calculus

. BEOHMEBE !
WA FIBNFOERTH ), BLFROFMIIBITLERTH 5, WMOESTFZONETH S 1 BB OBER CHEEICO W
T, AR ETHRT S L LD ICEEEE)
Calculus plays an important role in the understanding of science, engineering, economics, among other disciplines. This course covers
differentiation and integration of functions of one variable, with applications.

. FREOREBE:
Wik EREEOIEARN L EHE TR FIZo), fir OEHO L OBE®E OO0,
Understanding of the fundamental theorems of single variable calculus and acquiring skills to perform differentiation and integration.
. BEOANR - FELEETE
51 Hy omBR
200 FEHROME
#4531 B omR
%408 BRI EL
%5 PULLE R
556 A T RENE & BRI
57 TA4T7—DEMET AT
B8R I—Y—OFYEOEHE TS VOEH
FE9m OIS
10 ER
1A R E O AR
Fl2k HoEtEoT =y s
130 L FFR S
14 5 oI H
15 F Lo & HWIREER
EHENBFILEIS L TETESNTET.
. Limits of sequences
Properties of real numbers
Limits of functions
Continuous functions
Inverse functions
Differentiability and the derivatives of functions
Taylor's theorem and Taylor series
Cauchy’s mean value theorem and L Hospital's rule
. Applications of derivatives
Definite integrals
. The fundamental theorem of calculus
Techniques of integration
Improper integrals
Applications of integrals
Summary and the final examination
Content of lecture will be changed as necessary.
. BRI ¢
LAR—=b /AT A MEBLUWIREBROGREZREG L CEHlid 20 FEL IZIES L HHICHHAT %,
Course grades will be based on reports, short tests and the final exam. The details will be explained at the beginning of the course.
. BREsLUsEE
WFES O WIIE WAEE  20064F  HRE

00 3 O U1 &~ W+

el R
SIRCRTRCRERS

7. BEEURL:
8. IRERESNFE

FH KHEOTFEESEIL, BREFOHUTL2EIICHEZET,

58 ZRO#EFEDICE 2 5N E G HE L IR RN <o

Preparation: Students are required to look over the textbook for the next class.
Review: Students are required to solve problems given in the class.

9. EF5 - EERAURE

BEAQINYIALEBIAH

V7% L (Not necessary)

Z DAt :

FERORENE L EETFEIIHA RERTEREINLZ DL, ZOREEIR, BEPIERNT 5,

The contents and schedule mentioned above may be changed for various reasons. If any, such a change will be announced during
lectures.
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3

2 (2EfI). MRFH: BEEFLI—X (). HEHE  DAHAN Xavier FIE#EE | SEHERE - FEZERIE.

Bt XX42— 12X X42—. BBF>2/N) 7 ZDN-MATI12E. {ERHEEE : &&E.

4

5

. BRER

Calculus of functions of the real variable

. REOBEBMEHE
This is a classical first course of calculus for engineering students. It takes root in Calculus learnt in high-school and brings it to
a more advanced/college level. The core of the course is differentiation and integration.

. FEOREBE:
Learn fundamental techniques of calculus of functions of the real variable, especially differentiation and integration.
Learn basic and fundamental applications.
Raise calculations skills. Become confident in conducting substantial calculations as met in Physics, Chemistry, Probability and
Statistics, Engineering.

. BEORE - AECEETE !

1. Introduction. Review of elementary functions.

2. Inverse functions (including some inverse trigonometric functions).

3. Limit of a sequence of numbers, definition and properties of real numbers.

4. Limit of a function and continuity. Intermediate value theorem.

5. Definition of the derivative of a function, differentiability.

6. Calculations of derivatives. Mean value theorem and applications to extrema problems

7. De L'Hospital's rule and practical evaluation of limits.

8. Midterm examination

9. Taylor's expansions, practical calculation.

10. Taylor-Lagrange remainder, application to estimation of the error.

Definition of the Riemann integral and the fundamental theorem of calculus.
11. Antiderivatives of elemententary functions.
Technique of integration I-II: substitution and integration by parts.
12. Technique of integration III: integration of partial rational functions.
13. Technique of integration IV: trigonometric integrands and substitution
14. Area, volume, length.
15. Improper integrals
16. Final examination
. RREEEHE S
A mix of the final and midterm exams, and reports.
. BRESLUSEE !
Shaum's outline. Calculus (sixth edition) Frank ayres. Elliott MEndelson McGraw Hill

& URL :
. IRERENEE

Each new topic leanrt is accompanied by "practice sheets" that illustrate and deepen each newly introduced material. A
selection of these problems will be solved in class. Two to three reports will be assigned and serve to prepare the midterm and
final exams.

£ - EERREE

BEADONYVIALEBAH

No

O :
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fEIT% B

K2 (2Hfi). WRZE: T (6 ~1440) ©. BAHEHE : AR HEN FEHES  BAMER. FHELAXZ- 24252,
BEBF >N T ZDN-MATI13). EREFE - BAGE.

1. IR¥EHEE
2B BB O R
Multivariable calculus
2. BEODEMEHE :
AR IR FORERTH ), HILEROFMIIB T LEBETH L, 1 BHBEBROMMESEEEREE LT, ZEBEEOMSEERrED
AR % P RT 5 & L ICHETEE .
Calculus is a foundation of analysis and other scientific areas. Based on single variable calculus, differentiation and integration for functions of
several variables will be explained. Concrete examples will be provided to help students develop their ability for calculation.
3. ZHEOEEBE :
W L B O RERNREETEE FI2o0), s OFERO S OE®E o0,
Grasping the meaning of various theorems and acquiring fundamental skills to perform differentiation and integration.
4. BEOANR - FELEETE !
UTOWEEZREI) TETH S, 72721, BRARIIVLEIIC L TERES NS,

1. 2B OMmE

2. MR & R

3. SRR & B

4. AR OM

5. BOEETETA T — 0 - BN E
6. FERAREE & St & AL RE
7. 575 0T aOFREERY:

8. Frok i

9. HERHOER

10. BT LR DIFFER
11, R

12. ILFTROERES

13. % mEiEs

14. ERGOIGH

15. F Lo L IRRER

The following topics are planned to be covered; the contents of lecture will be changed as necessary.

1. Limits of functions of two variables

2. Continuous functions and partial derivatives

3. Total differentiability and tangent planes

4 . Derivatives of composite functions

5. Differential operators and Taylor's theorem, determination of extremal values of functions
6. The implicit function theorem and extremal problems with constraints
7 . The methods of Lagrange multipliers

8. Summary and the middle examination

9. Definition of double integrals

10. Iterated integrals and change of the order of integration

11. Change of variables in double integrals

12. Improper double integrals

13. Multiple integrals

14. Applications of multiple integrals

15. Summary and the final examination

5. REEFHMEAE

AT AN BLOEMEBOBREREG L CEHIT 5, fEL IR 1 RBEICHBET 5,

Course grades will be based on short tests, the mid exam and the final exam. The details will be explained at the beginning of the course.
6. ¥HEBLLUEE

AP fEs = BiE BFEAE 199248 HRkE

7. FEURL :
8. IRERRESNEE
FEEPEETT,

88 KR OBEFRPICG 2 S N7z iEE M & BERE A < .
Reviews are important in this class.
Review: Students are required to solve problems given in the class.
9. X% - EERRIRHE
10. BEAO/NSVIALELAS :
PZ 7 L (Not necessary)
1. Z0fts:
K#EFONUTHE a0 7 0 )V ZAEGHEDORDS X 0 BEEHW 3 5 KD W 72512 Google classroom (2 CRH T %,
I DFEFATE D o 724N T A M % FE T Google classroom (2 THRH LT SV, BUEIZNIRT 2. LEHOMBESFTIZIELWEZ 21T
FHEDPMEI Y QEETH S, EMRBRR/NT A P CldZ 2 2 ERMISFHET 5,
The format of this class will be determined according to the situation of the COVID-19. Precise information will be provided in the Google
classroom.
After each lecture, students are required to work out a short test. The scores of the tests will be added to the evaluation.
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K2 (2BfI). MRFHM: T (6~144) @. BLHKSE : AP

il

FEEEE  EPMEM. RBEEAX2— 2EXX8—.

ot

BBF /N 1 ZDN-MATI13J. (EHSE | HAGE

. BEER
e kG NG

Introduction to complex analysis

. BEOEHEWME :

FEEHBANHK LT, BEAEEHCHRIIRL RSN 08 EHBHTH Y, 777 ALMHe 7 —) 284 ) L CTEEEL 25130, BHMAF
RLWMAENF R LI L O EHD  EAHEBOMS B FOREE D, T4 7 —OAXCEBELZHFNI 22512752 EHINTH
% I, HEMSZEL TR MVIBITOFAIZ S il s

The theory of holomorphic functions, a natural generalization of differentiable functions of a real variable to a complex variable, is an important
ingredient in the theory of Laplace and Fourier transforms, and is applied to various areas in sciences such as electromagnetics and fluid mechanics.
The purpose of this course is to present the calculus of holomorphic functions and to get acquainted with methods of using the residue formula. The
course will also serve as an introduction to vector analysis via the notion of contour integration of complex functions.

. PEOEZEEE:
IERIR oM - 85, NFREOFAFHR I3 —OFGEHMEAHFEL, Z2oME L TREEIEICEAT 2L x HIELT5 .
The purpose of this course is to provide the student with the ability to evaluate definite integrals using residue theory, via an understanding of
holomorphic functions, power series, and Cauchy's integration theorem.

. BEOAR - FELEETE :

1 EFEH. EFRTE. EERE

552 1 EFEBHNONOR - S E 72 P oAl

M HEBBOMS - a—3—- ) =< OHER

FAam BEKOIUR

5 REMBOIR - 5L

oM EEMBORS - B

7 a—Y—oRasER1

8 I——OfsER2

Foll WEEH

FE10M RHEEHR OB

1A —FoER

12 IERIBSE D F DI

13 I— ¥ — OGS EEO—AE

$14R BHEBME V- 2 OEH

150 F L LR

. Algebraic and geometric aspects of complex numbers

. Complex plane and the topology

. Differentiation and the Cauchy-Riemann equation

. Sequences of functions and their convergence

. Power series

. Integration along paths

. Cauchy's theorem I

. Cauchy's theorem 1II

. Residue analysis

Examples on residues analysis

. Identity theorem

Sequences of holomorphic functions and their convergence

Cauchy's theorem (Generalized form)

Residue and Rouche's theorem

Review and examination

. BEEEHE A
LR—= b - /T A MEB L UHIRABOKB R BE L CEHlis %,
FEL IS 1M BEICHIT 5,
Course grades will be based on reports, short tests and the final exam.
The details will be explained at the beginning of the course.
. BRESLUEESE:
AMERBE NIFFRE ¥R 2019 2%H
BRI EHHE BARSEH 2016 &EHE
TR IL A2k HEARARS 1985 &%
EA RITRERR ROREI CABEIE 2010 2E#E

00 1 O Ul >~ Wb+

e e )
O W= o

. B3E URL:

8. IRERFESNEE

TEHET5IATH T &,
Review is highly encouraged.

. R - RERRRE

BEAD/INYALEBIAL
AE No
Z DAt :

FRIDZENE L EETEIIHA BN TEEINDL I DD 5,

ZOWER BREPIENT 5,

The contents and schedule mentioned above may be changed for various reasons.
If any, such a change will be announced during lectures.
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fEIT% B

K2 (2HfA). WRFEE : T (6~144) @. S  Alll BFE FIEHETF  BHRIEMER. HEE X X2— 22252 —.
#BF>/NU 5 ZDN-MAT113J. {EHSE : BASE

4.

. IREER
LAY DM

Multivariable calculus

. BEOBMEHE !
WS FE RN FEORERTH ), BMTEROZEMIBI2EBETH L. 1 BHAKOMA G E L L LT, SEEBBOM LB o BRI &% 8
45 L ICFENEED .
Calculus is a foundation of analysis and other scientific areas. Based on single variable calculus, differentiation and integration for functions of several variables
will be explained. Concrete examples will be provided to help students develop their ability for calculation.

. RIEOELERRE
o BB OREARWN BT 2 HIZoT, A OFEHO b OBEKRE D),
Grasping the meaning of various theorems and acquiring fundamental skills to perform differentiation and integration.

BEORE - FECEEFE
2 ZHBIROMmIE
Eﬁul»ﬁiﬂ: TS5
. ey ﬁ&h$m
AQ&%QG
4wﬁﬁﬁ%t%4a~®%ﬂ
. HEEOHE
SEIBOERE & ST & Ml
s “/“1@5{%%%‘5?5(&
9. GO
m.?&%%tﬁﬁ®@¢%ﬁ
11, BRI
12. [RFOERS
13. ZEMES
14. ERDOIGH
15. F & LR AER
ZHHOMMRE Y BT, EEREO NG TRET 5,
Limits of functions of two variables
. Continuous functions and partial derivatives
. Total differentiability and tangent planes
. Derivatives of composite functions
. Differential operators and Taylor's theorem
. Determination of extremal values of functions
. The implicit function theorem and extremal problems with constraints
. The methods of Lagrange multipliers
9. Definition of double integrals
10. Tterated integrals and change of the order of integration
11. Change of variables in double integrals
12. Improper double integrals
13. Multiple integrals
14. Applications of multiple integrals
15. Summary and the final examination
According to the understanding for the lecture of the attending students, the schedule and content of the lecture mentioned above may be modified.
. MR ¢
WebWork 3 & CHIKHEROME R ZHE L CEHET 5. 7EL ITIRES L MBIZHMAT 5.

Course grades will be based on WebWork and the final exam. The details will be explained at the beginning of the course.

. BHEBHLUBEE:

ARy = e SEfE 199242 &

A7y TTy TGS B SRR 20164E ZEE

oy (BT ROBFEAM I -2 1) AE=M aldE 19884 2EE

PAERE oo 1T SRS RIERE x> 24 20014 ZEH
oMY - KRR & RB RS REE  20064E SEE

ﬁ"“‘ PSR - AR - DNBRIEAD - BARIGIEIR  AIE b 20184F  ZEE
ft@a OPREONS B SRR VL RS, ABR R, RREUE, MR AP AT AREL 20074 #oRE

V“@%W W GIEEE  20064E BEH
ﬁﬁw o I WA, 490, 7K RS2 20034 &% #
oy 1A 2% TR EA% Wil 20164E ZEH

OO\]@U‘I-POJN»—A

OO\IOU'I-PUJL\')H

. B3 URL:

Google Classroom

e

WebWork
http://www.math.is.tohoku.ac.jp/

. IRERRES S

FE KBAOFEASHZIL, FRFOZUTLEANCHEZET, Y AFREOMEMEL WebWork OBIEZ < o
Preparatlon. Students are required to look over the textbook for the next class.
Review: Students are required to solve problems in the textbook and those given in WebWork.

9. X7 - RERVRHE

BEAD/INY I LEBIAL !
RE
. T

CEFETCI [HRE] R RICERT 2. [B5E] 2BATLEI Y
FREDIZENE L EETFEINA ZERTERSNDL I DD L. TOHEIE. EPISEMT 5.

The contents and schedule mentioned above may be changed for various reasons. If any, such a change will be announced during lectures.
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R B

K2 (28fi). MHEFH: T (6~1448) @ BUKE KL F FEBSE  FRNLHEH. Ml 22— 26X 28—
MEF /U T ZDN-MATI3). EREE  BAE

1.%#%@'
LR O FE 5 F
Multlvarlab e calculus
2. ?%%@EE’J(HEEE :
WATEDFIBTEORERTH Y, BTEROEMIBITL2EBETH 5, 1 BHEHOMBEELREBEE LT, 2B oMy L
TEOARM ST HFET 2 L L ICETRENEE)
Calculus is a foundation of analysis and other scientific areas. Based on single variable calculus, differentiation and integration for

functions of several variables will be explained. Concrete examples will be provided to help students develop their ability for
calculation.

3. FEORERR:
ik LR EOEARMLE R T HIZoT, Hlic DERO S SOEIRE DD T,

Grasping the meaning of various theorems and acquiring fundamental skills to perform differentiation and integration.

4. BEORR - FELEETE :
51 m 2%@%&@@@
oW RER, Mo REN: & B
%3 AREEOMS &
4 BOEET, TA T —OEHEBEOHE
#5E ERAMGER & S S RIEMNE
el T Y 1 0RERME
7R INnFITOT LD L dREE
E8hl ST DER
Eom BEAES EESONETZER
10 L
1A JLFROEE S
12l LEMES
130 ARG OIS
H14E F Lo & HRRER
CAGICIN = N NOE Sas)
FHRANFIVEIIR L TERESINET.

1. Limits of functions of two variables

2. Partial derivatives, total differentiability and tangent planes

3. Derivatives of composite functions

4 . Differential operators, Taylor's theorem, and determination of extremal values of functions
5. The implicit function theorem and extremal problems with constraints
6. The methods of Lagrange multipliers

7. Summary and the midterm examination

8. Definition of double integrals

9. Iterated integrals and change of the order of integration

10. Change of variables in double integrals

11. Improper double integrals

12. Multiple integrals

13. Applications of multiple integrals

14. Summary and the final examination

15. Summary of the whole lecture

Content of lecture will be changed as necessary.
5. BEERTMSE ¢

INT A NEB LU REBROB R L BE L CEHET 5, 3L I3RES 1 BHEIHHT 5,

Course grades will be based on short tests and the final exam. The details will be explained at the beginning of the course.
6. FERELLUSEE:

KEFFAMIOS ST BT 2019 Hokk
7. B URL :

8. IRERENFE
FH RBEOFEESEIL, PWHEOGYLT LEPTICH %@,
58 Zhlo@EHRPIcG 2 b/ X b oEE,
Preparation: Students are required to look over the textbook for the next class.
Review: Students are required to review problems given in the class.

9. XF - EERMITE
10. BEAO/NXYIEEAR
V%7 L (Not necessary)
1. Z0fth:
BREBLOBEHIZONT
Nol. HEH#R R HRIE, ¥ INALUINONEDEITN TV 5,
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¥ B
K2 (2Mfr). HEFH: T (6~144) O HUKE RO & FERBHE  WHRHFHEH. MBeAX2— 24X 28—,

BBF /N 1 ZDN-MATI13J. (EHSE | HAGE

1. 1888
B2 N G i
Multivariable calculus

2. BREODBMEHE
WATEDF I FEOREARTH ) BLEROFLMIIB T2 EM TH 5, 1 ZHBEROMME L L U<, SEBABOBG L L0 RN &% M 5 &
ELIEEEES .
Calculus is a foundation of analysis and other scientific areas. Based on single variable calculus, differentiation and integration for functions of several variables will be
explained. Concrete examples will be provided to help students develop their ability for calculation.

3. FEBOIERE:
B L DIEARN LR TSR HI2o0, e OEHRO b DR E DD o

Grasping the meaning of various theorems and acquiring fundamental skills to perform differentiation and integration.

4. BEOAE - FECEETE

%1 2 I ORI
%2 T B 45 & R B
%3 S RN & IR
94 ARBEBOmE
Hol BOMEETFETA T 0w
556 0 iEOH5E
%71 BEBBUER & ST S R
FE8E T75 Y DRERLE
H9ll HEGOER
F10M  BRARS L BT DT AR
SE110E] AR
(B2 IRFOEMS
13 L EA S
14l EREGOIGH
15 F & & WA ER
WHFRANBILEIIE L TEESNET.
. Limits of functions of two variables
. Continuous functions and partial derivatives
. Total differentiability and tangent planes
. Derivatives of composite functions
. Differential operators and Taylor's theorem
. Determination of extremal values of functions
. The implicit function theorem and extremal problems with constraints
. The methods of Lagrange multipliers
9. Definition of double integrals
10. Iterated integrals and change of the order of integration
11. Change of variables in double integrals
12. Improper double integrals
13. Multiple integrals
14. Applications of multiple integrals
15. Summary and the final examination

Content of lecture will be changed as necessary.

5. RIERFl A
WIRHER (70%), TOMOBE (30%) X WFHliT %0 7L IEEHESE 1 HHICHBT %,
Course grades will be based on the final exam (70%) and other assignments (30%). The details will be explained at the beginning of the course.
6. BHEHSLUEEE:
AP RESy =% i REAE 19924F Rk
ATy TT v TR HICE R REEAE  20154F 2% E
oSy (BIROEEAMa—2A 1) MESM SWEE 19884 ZEH
BT IERE Rt 1 1 BB omEsy RLEmE ¥4 > 24 20014 2EH
PorAEsy - AEBERNGR & RA REE HORME 20064F ZEH
oAy R - AR - INERIEAD - AR ARSI 20184F ZEE
AEOER R W3 VLIRS, AR R, BB, N SRR 20074 ZEE
WO ORERE N PEEE 20064 ZEH
BB RS T PR S9F. WK SRR 20034 SEH
7. EEURL:

8. IRERENFE
T WEOTEESHI, HHEORLT L EINCH 2@,
58 ZPOEZRFG 2 SN EE ME 2RO o
Preparation: Students are required to look over the textbook for the next class.
Review: Students are required to solve problems given in the class.

9. EH - RERMIRE:
10. BEAQONVILELERAS :
2% 7% L (Not necessary)

1. Z0ft:
BREB L USZHIZONT
Nol. ##ey Z #kt #. ¥ I NALANOHNELEETFN TV 5,
No2. ML HRE. ¢ - omEr b, FIFHEMENTE L 2 LA HE.
No3. M 2 HfH. BIRO EDOGEICHEGHEICOREEN TV 2,
Nod. M2 E R 3B HTRRONELTDH 2.
NO5. & - 0 iEIZ 750 %05 6 DM ~FAR
Nob. HEH#EM R HF . L Ve Y INADNED/ZDIZ, b HES o
No7. MM R & PIOBHAL <. HEL S,
No8. HR#EH % BFtE . MFRBONEN T & £ o T TTEEE IR,
No9. I DIZEMI T & o S N7 BRk

0N U AW~
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R B

K2 (2Bfr). MRFPE: T (6~141) ®. BUHB HH FHR FEBHEF:. FEEXX2- 2452
BEBF >N 2T ZDN-MATI13). EREFE - BAGE.

E 3=
R B O FE 5 F
Multivariable calculus

. BEOEMEHE :
ARG FIRTFORERTH ), BTFEROFRIIBITLEHETH L, 1 BHEABOMBE ST 2B L L. 2B oM & fH
SEOERM ST R T 5 & L BITHIED ),
Calculus is a foundation of analysis and other scientific areas. Based on single variable calculus, differentiation and integration for
functions of several variables will be explained. Concrete examples will be provided to help students develop their ability for
calculation.

. FEORERE:
Word L RO RERW B ETE T2 HI2o0), A OFEHO L OERE O,
Grasping the meaning of various theorems and acquiring fundamental skills to perform differentiation and integration.
. BEORE - AECEETE
F 1m0 2 BRI
852 0m RIS L MR 2K
830 Afysrr etk & BT
FAm ARBEBOMS
o MAHEETET AT —OEH
60 EDOHE
g7 FERAERE & S X AR RE
E8M TU T Y anRERNE
%9 ERGDER
10l BRAKFESr & H ONEFAH
EB11Mm A
12l JRFROEE S
513 L HAES
14 HEFST OIS
#5150 F ko & R ER
EHRNEILECID U TERERSINT T,
. Limits of functions of two variables
Continuous functions and partial derivatives
Total differentiability and tangent planes
Derivatives of composite functions
Differential operators and Taylor's theorem
Determination of extremal values of functions
The implicit function theorem and extremal problems with constraints
The methods of Lagrange multipliers
. Definition of double integrals
Tterated integrals and change of the order of integration
. Change of variables in double integrals
Improper double integrals
Multiple integrals
Applications of multiple integrals
Summary and the final examination
Content of lecture will be changed as necessary.
. R -
INTANE (20 %) B L OHIRBBROMEE (80 %) ZAEEG L CEHliT 50 5 L IXBERICHAT 5,
Course grades will be based on short tests (20 %) and the final exam (80 %). The details will be explained in the course.
. BRESLUSES
AMatEs = BiE KRS 19924 #HAkE

00 3 O Ul &> Wi+

e e )
SN

7. B3 URL :
8. IZERRESEE

FH KEOFEESEI, BREORUTL2EIICH @Y,

58 - ZROFEFETIIG 2 S N7 HIRE 2 S ER A < .

Preparation: Students are required to look over the textbook for the next class.
Review: Students are required to solve problems given in the class.

. RS - ERIRE

. BEAONYVIALEBIAH
AR
No
Z Dt :

HREB L UOsEEIZONT
B ERE, PINADMONBELEINR TV,
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fEIT% B

K2 (2Hf). WRFH: T (6~148) © BUHE AR T FEBREF . FEEAXE— 242 5-.
BEBF >N T ZDN-MATI13). EREFE - BAGE.

1. 1888
B2 N G i
Multivariable calculus

2. BREODBMEHE
WATEDF I FEOREARTH ) BLEROFLMIIB T2 EM TH 5, 1 ZHBEROMME L L U<, SEBABOBG L L0 RN &% M 5 &
ELIEEEES .
Calculus is a foundation of analysis and other scientific areas. Based on single variable calculus, differentiation and integration for functions of several variables will be
explained. Concrete examples will be provided to help students develop their ability for calculation.

3. FEBOIERE:
B L DIEARN LR TSR HI2o0, e OEHRO b DR E DD o

Grasping the meaning of various theorems and acquiring fundamental skills to perform differentiation and integration.

4. BEOAE - FECEETE
%1 2 I ORI
%2 T B 45 & R B
%3 S RN & IR
94 ARBEBOmE
Hol BOMEETFETA T 0w
556 0 iEOH5E
%71 BEBBUER & ST S R
FE8E T75 Y DRERLE
H9ll HEGOER
F10M  BRARS L BT DT AR
SE110E] AR
(B2 IRFOEMS
13 L EA S
14l EREGOIGH
15 F & & WA ER
. Limits of functions of two variables
. Continuous functions and partial derivatives
. Total differentiability and tangent planes
. Derivatives of composite functions
. Differential operators and Taylor's theorem
. Determination of extremal values of functions
. The implicit function theorem and extremal problems with constraints
. The methods of Lagrange multipliers
9. Definition of double integrals
10. Iterated integrals and change of the order of integration
11. Change of variables in double integrals
12. Improper double integrals
13. Multiple integrales
14. Applications of multiple integrales
15. Summary and the final examination
5. BiERFl A
TH KBEOTFEELSEIL, FREOHYT LEINICH L BT,
B KB OIS 2 O N T B A R RN
Preparation: Students are required to look over the textbook for the next class.
Review: Students are required to solve problems given in the class.
6. BHEHSLUEEE:
APy ZEsE BRRAE 19924 Rk
ATy TT v TR HICE R REEAE  20154F 2% E
oAy (BIROEEAMa—2A 1) MESM SWEE 19984 ZEH
BT IERE Rt 1 1 BB omEsy RLEmE ¥4 > 24 20014 2EH
PorAEsy - AEBERNGR & RA REE HORME 20064F ZEH
oAy R - AR - INERIEAD - AR ARSI 20184F ZEE
AEOER R W3 VLIRS, AR R, BB, N SRR 20074 ZEE
WO ORERE N PEEE 20064 ZEH
B RS T PR S9R WK SRR 2003 2EH
7. EEURL:

8. IRERENFE
T WEOTEESHI, HHEORLT L EINCH 2@,
58 ZPOEZRFG 2 SN EE ME 2RO o
Preparation: Students are required to look over the textbook for the next class.
Review: Students are required to solve problems given in the class.

9. X - RRRAURE :

10. BEAQONVILELERAS :
2% 7% L (Not necessary)

1. Z0ft:
BREB L USZHIZONT
Nol. ##ey Z #kt #. ¥ I NALANOHNELEETFN TV 5,
No2. ML HRE. ¢ - omEr b, FIFHEMENTE L 2 LA HE.
No3. M 2 HfH. BIRO EDOGEICHEGHEICOREEN TV 2,
Nod. M2 E R 3B HTRRONELTDH 2.
NO5. & - 0 iEIZ 750 %05 6 DM ~FAR
Nob. HEH#EM R HF . L Ve Y INADNED/ZDIZ, b HES o
No7. MM R & PIOBHAL <. HEL S,
No8. HR#EH % BFtE . MFRBONEN T & £ o T TTEEE IR,
No9. I DIZEMI T & o S N7 BRk

0~ U AW~
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R B

A2 (28ff). HRFHL: T (1~5, 15~16#) O. BEYE B KL MEBRF  EFAEM FHELAX2-:2€x2
2—. BBEFNY T 1 ZDN-MATI3). {EASE  BAE

1. 1888
B2 N G i
Multivariable calculus

2. BREODBMEHE
WATEDF I FEOREARTH ) BLEROFLMIIB T2 EM TH 5, 1 ZHBEROMME L L U<, SEBABOBG L L0 RN &% M 5 &
ELIEEEES .
Calculus is a foundation of analysis and other scientific areas. Based on single variable calculus, differentiation and integration for functions of several variables will be
explained. Concrete examples will be provided to help students develop their ability for calculation.

3. FEBOIERE:
B L DIEARN LR TSR HI2o0, e OEHRO b DR E DD o

Grasping the meaning of various theorems and acquiring fundamental skills to perform differentiation and integration.

4. BEOAE - FECEETE
%1 2 I ORI
%2 T B 45 & R B
%3 S RN & IR
94 ARBEBOmE
Hol BOMEETFETA T 0w
556 0 iEOH5E
%71 BEBBUER & ST S R
FE8E T75 Y DRERLE
H9ll HEGOER
F10M  BRARS L BT DT AR
SE110E] AR
(B2 IRFOEMS
13 L EA S
14l EREGOIGH
15 F & & WA ER
WHFRANBILEIIE L TEESNET.
. Limits of functions of two variables
. Continuous functions and partial derivatives
. Total differentiability and tangent planes
. Derivatives of composite functions
. Differential operators and Taylor's theorem
. Determination of extremal values of functions
. The implicit function theorem and extremal problems with constraints
. The methods of Lagrange multipliers
9. Definition of double integrals
10. Iterated integrals and change of the order of integration
11. Change of variables in double integrals
12. Improper double integrals
13. Multiple integrals
14. Applications of multiple integrals
15. Summary and the final examination
Content of lecture will be changed as necessary.

5. RIERFl A
WIRHER (50%). TOMOBE (50%) X WEFlid 5. L < IEIZEE L HEICHHET 5,
Course grades will be based on the final exam (50%) and other assignments (50%). The details will be explained at the beginning of the course.
6. BHEHSLUEEE:
AP RESy =% i REAE 19924F Rk
ATy TT v TR HICE R REEAE  20154F 2% E
oSy (BIROEEAMa—2A 1) MESM SWEE 19884 ZEH
BT IERE Rt 1 1 BB omEsy RLEmE ¥4 > 24 20014 2EH
PorAEsy - AEBERNGR & RA REE HORME 20064F ZEH
oAy R - AR - INERIEAD - AR ARSI 20184F ZEE
AEOER R W3 VLIRS, AR R, BB, N SRR 20074 ZEE
WO ORERE N PEEE 20064 ZEH
BB RS T PR S9F. WK SRR 20034 SEH
7. EEURL:

8. IRERENFE
T WEOTEESHI, HHEORLT L EINCH 2@,
58 ZPOEZRFG 2 SN EE ME 2RO o
Preparation: Students are required to look over the textbook for the next class.
Review: Students are required to solve problems given in the class.

9. EH - RERMIRE:
10. BEAQONVILELERAS :
2% 7% L (Not necessary)

1. Z0ft:
BREB L USZHIZONT
Nol. ##ey Z #kt #. ¥ I NALANOHNELEETFN TV 5,
No2. ML HRE. ¢ - omEr b, FIFHEMENTE L 2 LA HE.
No3. M 2 HfH. BIRO EDOGEICHEGHEICOREEN TV 2,
Nod. M2 E R 3B HTRRONELTDH 2.
NO5. & - 0 iEIZ 750 %05 6 DM ~FAR
Nob. HEH#EM R HF . L Ve Y INADNED/ZDIZ, b HES o
No7. MM R & PIOBHAL <. HEL S,
No8. HR#EH % BFtE . MFRBONEN T & £ o T TTEEE IR,
No9. I DIZEMI T & o S N7 BRk

0N U AW~
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fEIT% B

A2 (28ff). WRFEHL: T (1~5, 15~16#) @. BHUHS B HIX MESESF  EFMARH FHELAX5- 24X
22— #EFNY LT ZDN-MATI3). {EASE : BAE.

1. 1888
B2 N G i
Multivariable calculus

2. BREODBMEHE
WATEDF I FEOREARTH ) BLEROFLMIIB T2 EM TH 5, 1 ZHBEROMME L L U<, SEBABOBG L L0 RN &% M 5 &
ELIEEEES .
Calculus is a foundation of analysis and other scientific areas. Based on single variable calculus, differentiation and integration for functions of several variables will be
explained. Concrete examples will be provided to help students develop their ability for calculation.

3. FEBOIERE:
B L DIEARN LR TSR HI2o0, e OEHRO b DR E DD o

Grasping the meaning of various theorems and acquiring fundamental skills to perform differentiation and integration.

4. BEOAE - FECEETE
%1 2 I ORI
%2 T B 45 & R B
%3 S RN & IR
94 ARBEBOmE
Hol BOMEETFETA T 0w
556 0 iEOH5E
%71 BEBBUER & ST S R
FE8E T75 Y DRERLE
H9ll HEGOER
F10M  BRARS L BT DT AR
SE110E] AR
(B2 IRFOEMS
13 L EA S
14l EREGOIGH
15 F & & WA ER
WHFRANBILEIIE L TEESNET.
. Limits of functions of two variables
. Continuous functions and partial derivatives
. Total differentiability and tangent planes
. Derivatives of composite functions
. Differential operators and Taylor's theorem
. Determination of extremal values of functions
. The implicit function theorem and extremal problems with constraints
. The methods of Lagrange multipliers
9. Definition of double integrals
10. Iterated integrals and change of the order of integration
11. Change of variables in double integrals
12. Improper double integrals
13. Multiple integrals
14. Applications of multiple integrals
15. Summary and the final examination
Content of lecture will be changed as necessary.

5. RIERFl A
WIRHER (50%). TOMOBE (50%) X WEFlid 5. L < IEIZEE L HEICHHET 5,
Course grades will be based on the final exam (50%) and other assignments (50%). The details will be explained at the beginning of the course.
6. BHEHSLUESEE:
AP RESy =% i REAE 19924F Rk
ATy TT v TR HICE R REEAE  20154F 2% E
oSy (BIROEEAMa—2A 1) MESM SWEE 19884 ZEH
BT IERE Rt 1 1 BB omEsy RLEmE ¥4 > 24 20014 2EH
PorAEsy - AEBERNGR & RA REE HORME 20064F ZEH
oAy R - AR - INERIEAD - AR ARSI 20184F ZEE
AEOER R W3 VLIRS, AR R, BB, N SRR 20074 ZEE
WO ORERE N PEEE 20064 ZEH
BB RS T PR S9F. WK SRR 20034 SEH
7. EEURL:

8. IRERENFE
T WEOTEESHI, HHEORLT L EINCH 2@,
58 ZPOEZRFG 2 SN EE ME 2RO o
Preparation: Students are required to look over the textbook for the next class.
Review: Students are required to solve problems given in the class.

9. EH - RERMIRE:
10. BEAQONVILELERAS :
2% 7% L (Not necessary)

1. Z0ft:
BREB L USZHIZONT
Nol. ##ey Z #kt #. ¥ I NALANOHNELEETFN TV 5,
No2. ML HRE. ¢ - omEr b, FIFHEMENTE L 2 LA HE.
No3. M 2 HfH. BIRO EDOGEICHEGHEICOREEN TV 2,
Nod. M2 E R 3B HTRRONELTDH 2.
NO5. & - 0 iEIZ 750 %05 6 DM ~FAR
Nob. HEH#EM R HF . L Ve Y INADNED/ZDIZ, b HES o
No7. MM R & PIOBHAL <. HEL S,
No8. HR#EH % BFtE . MFRBONEN T & £ o T TTEEE IR,
No9. I DIZEMI T & o S N7 BRk

0N U AW~

106




R B

A2 (2Bfr). ¥EFHMW: T (1~5, 15~164) ©. BHHE (KO & FEBREE  FEMZHER. RELtx 52— 2+
AZX&—. BEF N> ZDN-MATI13). fERSEE  BAE

1. 1888
B2 N G i
Multivariable calculus

2. BREODBMEHE
WATEDF I FEOREARTH ) BLEROFLMIIB T2 EM TH 5, 1 ZHBEROMME L L U<, SEBABOBG L L0 RN &% M 5 &
ELIEEEES .
Calculus is a foundation of analysis and other scientific areas. Based on single variable calculus, differentiation and integration for functions of several variables will be
explained. Concrete examples will be provided to help students develop their ability for calculation.

3. FEBOIERE:
B L DIEARN LR TSR HI2o0, e OEHRO b DR E DD o

Grasping the meaning of various theorems and acquiring fundamental skills to perform differentiation and integration.

4. BEOAE - FECEETE
%1 2 I ORI
%2 T B 45 & R B
%3 S RN & IR
94 ARBEBOmE
Hol BOMEETFETA T 0w
556 0 iEOH5E
%71 BEBBUER & ST S R
FE8E T75 Y DRERLE
H9ll HEGOER
F10M  BRARS L BT DT AR
SE110E] AR
(B2 IRFOEMS
13 L EA S
14l EREGOIGH
15 F & & WA ER
WHFRANBILEIIE L TEESNET.
. Limits of functions of two variables
. Continuous functions and partial derivatives
. Total differentiability and tangent planes
. Derivatives of composite functions
. Differential operators and Taylor's theorem
. Determination of extremal values of functions
. The implicit function theorem and extremal problems with constraints
. The methods of Lagrange multipliers
9. Definition of double integrals
10. Iterated integrals and change of the order of integration
11. Change of variables in double integrals
12. Improper double integrals
13. Multiple integrals
14. Applications of multiple integrals
15. Summary and the final examination
Content of lecture will be changed as necessary.

5. RIERFl A
WIRAER (50%), TOMOBE (50%) 1L WFHiliT 2. #EL IER¥ESE L HHICHHAT %,
Course grades will be based on the final exam (50%) and other assignments (50%). The details will be explained at the beginning of the course.
6. BHEHSLUEEE:
AP RESy =% i REAE 19924F Rk
ATy TT v TR HICE R REEAE  20154F 2% E
oSy (BIROEEAMa—2A 1) MESM SWEE 19884 ZEH
BT IERE Rt 1 1 BB omEsy RLEmE ¥4 > 24 20014 2EH
PorAEsy - AEBERNGR & RA REE HORME 20064F ZEH
oAy R - AR - INERIEAD - AR ARSI 20184F ZEE
AEOER R W3 VLIRS, AR R, BB, N SRR 20074 ZEE
WO ORERE N PEEE 20064 ZEH
BB RS T PR S9F. WK SRR 20034 SEH
7. EEURL:

8. IRERENFE
T WEOTEESHI, HHEORLT L EINCH 2@,
58 ZPOEZRFG 2 SN EE ME 2RO o
Preparation: Students are required to look over the textbook for the next class.
Review: Students are required to solve problems given in the class.

9. EH - RERMIRE:
10. BEAQONVILELERAS :
2% 7% L (Not necessary)

1. Z0ft:
BREB L USZHIZONT
Nol. ##ey Z #kt #. ¥ I NALANOHNELEETFN TV 5,
No2. ML HRE. ¢ - omEr b, FIFHEMENTE L 2 LA HE.
No3. M 2 HfH. BIRO EDOGEICHEGHEICOREEN TV 2,
Nod. M2 E R 3B HTRRONELTDH 2.
NO5. & - 0 iEIZ 750 %05 6 DM ~FAR
Nob. HEH#EM R HF . L Ve Y INADNED/ZDIZ, b HES o
No7. MM R & PIOBHAL <. HEL S,
No8. HR#EH % BFtE . MFRBONEN T & £ o T TTEEE IR,
No9. I DIZEMI T & o S N7 BRk

0N U AW~
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fEIT% B

A2 (28fn). WRFEHL: T (1~5, 15~164) @. BAHUHSE KB BL FESESE @ FHMEMAER. REtx22-12
txX&—. BEFLNY YT ZDN-MATI13). ERSEE BARE

1. 1888
B2 N G i
Multivariable calculus

2. BREODBMEHE
WATEDF I FEOREARTH ) BLEROFLMIIB T2 EM TH 5, 1 ZHBEROMME L L U<, SEBABOBG L L0 RN &% M 5 &
ELIEEEES .
Calculus is a foundation of analysis and other scientific areas. Based on single variable calculus, differentiation and integration for functions of several variables will be
explained. Concrete examples will be provided to help students develop their ability for calculation.

3. FEBOIERE:
B L DIEARN LR TSR HI2o0, e OEHRO b DR E DD o

Grasping the meaning of various theorems and acquiring fundamental skills to perform differentiation and integration.

4. BEOAE - FECEETE
%1 2 I ORI
%2 T B 45 & R B
%3 S RN & IR
94 ARBEBOmE
Hol BOMEETFETA T 0w
556 0 iEOH5E
%71 BEBBUER & ST S R
FE8E T75 Y DRERLE
H9ll HEGOER
F10M  BRARS L BT DT AR
SE110E] AR
(B2 IRFOEMS
13 L EA S
14l EREGOIGH
15 F & & WA ER
WHFRANBILEIIE L TEESNET.
. Limits of functions of two variables
. Continuous functions and partial derivatives
. Total differentiability and tangent planes
. Derivatives of composite functions
. Differential operators and Taylor's theorem
. Determination of extremal values of functions
. The implicit function theorem and extremal problems with constraints
. The methods of Lagrange multipliers
9. Definition of double integrals
10. Iterated integrals and change of the order of integration
11. Change of variables in double integrals
12. Improper double integrals
13. Multiple integrals
14. Applications of multiple integrals
15. Summary and the final examination
Content of lecture will be changed as necessary.

5. RIERFl A
WIkAER (50%), TOMOBE (50%) =X WFHiliT %0 7L IER¥ESE 1 HHICHHAT %,
Course grades will be based on final exam (50%) and other assignments (50%). The details will be explained at the beginning of the course.
6. BHEHSLUESEE:
AP RESy =% i REAE 19924F Rk
ATy TT v TR HICE R REEAE  20154F 2% E
oSy (BIROEEAMa—2A 1) MESM SWEE 19884 ZEH
BT IERE Rt 1 1 BB omEsy RLEmE ¥4 > 24 20014 2EH
PorAEsy - AEBERNGR & RA REE HORME 20064F ZEH
oAy R - AR - INERIEAD - AR ARSI 20184F ZEE
AEOER R W3 VLIRS, AR R, BB, N SRR 20074 ZEE
WO ORERE N PEEE 20064 ZEH
BB RS T PR S9F. WK SRR 20034 SEH
7. EEURL:

8. IRERENFE
T WEOTEESHI, HHEORLT L EINCH 2@,
58 ZPOEZRFG 2 SN EE ME 2RO o
Preparation: Students are required to look over the textbook for the next class.
Review: Students are required to solve problems given in the class.

9. EH - RERMIRE:
10. BEAQONVILELERAS :
2% 7% L (Not necessary)

1. Z0ft:
BREB L USZHIZONT
Nol. ##ey Z #kt #. ¥ I NALANOHNELEETFN TV 5,
No2. ML HRE. ¢ - omEr b, FIFHEMENTE L 2 LA HE.
No3. M 2 HfH. BIRO EDOGEICHEGHEICOREEN TV 2,
Nod. M2 E R 3B HTRRONELTDH 2.
NO5. & - 0 iEIZ 750 %05 6 DM ~FAR
Nob. HEH#EM R HF . L Ve Y INADNED/ZDIZ, b HES o
No7. MM R & PIOBHAL <. HEL S,
No8. HR#EH % BFtE . MFRBONEN T & £ o T TTEEE IR,
No9. I DIZEMI T & o S N7 BRk

0N U AW~
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A2 (28ff). WRFEHL: T (1~5, 15~168) ©. HALUHE LY M MEDSEF  FHEANAMER. FEtx22-:2¢
AZX&—. BEF N> ZDN-MATI13). fERSEE  BAE

1. 28 :
2B B O MR F
Multivariable calculus

2. BREOHMEBE -
WATEDFIBTEORERTH Y, BTEROEMIBITL2EBETH 5, 1 BHEHOMBEELREBEE LT, 2B oMy L
SEOERM ST R T 5 & L BITHIED ),
Calculus is a foundation of analysis and other scientific areas. Based on single variable calculus, differentiation and integration for
functions of several variables will be explained. Concrete examples will be provided to help students develop their ability for
calculation.

3. FEOREREZ:
Word L O ERWN G ETE T2 HI2o0), A OFEHO L OERE O,
Grasping the meaning of various theorems and acquiring fundamental skills to perform differentiation and integration.

4. BEONR - HEEEETFE

1. RO

2. Amisris

3. &

4. EIEEREE

5. 74 7—0%ER

6. FERI%cEM

7. BB ok E

8. I EER & fE

9. IS

10. RS

11, ERE G ORI

12. #fEG L7 — v OEH
13. EfimoisA (1)

4. EROIRHE (2)

15, IR GEA & 30

1. Functions of several variables
2. Partial derivatives

3. Total differentiability

4 . Higher order derivatives
5. Taylor's theorem

6. Implicit function theorem
7 . Optimization problems
8. Midterm exam and explanation

9. Double (multiple) integrals
10. Order of integration
11. Change of variables
12. Green's theorem
13. Application of double integrals (1)
14. Application of double integrals (2)
15. Final exam and explanation
5. RHEFHMAE ¢
L= b AT A NEB L ORI RE RS LRI 20 5L LS L HISHAT 2.
Course grades will be based on reports, short tests and the final exam. The details will be explained at the beginning of the course.
6. FERESLUSEE
Worts KB RORES, AR B #EIFERE 1914 BEE
FRMTAM T Btk RS 19804 SE#
T XA MRS SR R IR 20034 2EEH
AP AES = e B 19924 #oklkE
7. FAE URL :

8. IRERFREHFE
HRNE 2 MR LR % 3D 720 ICRERMNER IR K TH S, Z0HEELE EIZOWTIE#FERPICEEHANT 5.
In order to understand fundamental theorems and calculations covered by this course, it is significant to have a time for preparation
and review. The details will be explained in this course.
9. =75 EERIRE:
10. BEAD/SYALEBAH
DA A
Not necessary

1. Z0Ofth :
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fEIT% B

&1 (2Bff). MRFH:HO. HUHE [ Ht FEBEE  BFMAAH FHELAZXZ2-: 2EX28—
FEF /N 2T ZDN-MATI3). {EREE | BARE

1. BB
2B B O MR F
Multivariable calculus

2. BREOHMEBE !
WATESFIBNTEORERTH ), BTEROZEMIBITL2EBETH 5, 1 BHEHOMEELREBEE LT, 2B oMy E L
SEOERM ST R T 5 & L BITHIED ),
Calculus is a foundation of analysis and other scientific areas. Based on single variable calculus, differentiation and integration for
functions of several variables will be explained. Concrete examples will be provided to help students develop their ability for
calculation.

3. FEOIEBIE:
Word L RO RERN B ETE T2 HI2o), A OFEHO L OERE O,
Grasping the meaning of various theorems and acquiring fundamental skills to perform differentiation and integration.
4. BEOANE - FELEEFTE
. BEBOBEEK
(Tl Ganes
EX(r v
T A B £
T4 T —DEH
W B J50E B
B $ o> At i #E
r i S & MR
. EREG
L%/ ¢ Vo
. BRSO ORISR
WG E ) — v OEH
wER OIS (1)
EEGOBH (2)
LI SN )
Functions of several variables
Partial derivatives
Total differentiability
Higher order derivatives
Taylor's theorem
Implicit function theorem
Optimization problems
Midterm exam and explanation
9. Double (multiple) integrals
10. Order of integration
11. Change of variables
12. Green's theorem
13. Application of double integrals (1)
14. Application of double integrals (2)
15. Final exam and explanation
5. MAEHI A :
L= b T A B L OWRBBROBRE RS LRI 50 7L R0 1 I H IS 5.
Course grades will be based on reports, short tests and the final exam. The details will be explained at the beginning of the course.
6. FERESLUSEE
WortEs KB EORES, AR B #EIFERE 1914 BEE
RFTAM T itk WERFMME 19804FE &EH
T XA MRS SR SRR IR 20034 2EEH
AMatEs =2 MiE BEE 19924 #Hhh#E
7. FA&E URL :

8. IRERFRESFE
HRNE 2 MR LR % 3D -0 ICRERMNER IR K TH S, Z0HEELE EIZOWTE#FERPICEEHANT 5.
In order to understand fundamental theorems and calculations covered by this course, it is significant to have a time for preparation
and review. The details will be explained in this course.
9. =75 - EERRIRE:
10. BEAD/SYALEBAH
DA A
Not necessary

1. Z0Ofth :
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R B

1 (2BfI). WRPE - BO. AYHE #E 15
ZDN-MAT113J. S BAE.

FIBSEE P ER. St A X2 — 1 24X 2—RBF NNy

1. 28 :
R B O FE 5 F
Multivariable calculus

2. BROBMEHE

ORI AT FOEARTH ) . BTAROFRIIBI 2 EHTH %,

THEORERMBE S 2 EET 5 L L QIR R .

Calculus is a foundation of analysis and other scientific areas. Based on single variable calculus, differentiation and integration for
functions of several variables will be explained. Concrete examples will be provided to help students develop their ability for

calculation.
3. FEOIEBIE:

W L BPEOARN R FE L FI20F, A OERO S OFRE S0,

Grasping the meaning of various theorems and acquiring fundamental skills to perform differentiation and integration.

4. BEOAR - FECEETE !
B1E 2 ZEHEBOmER
552 R L R R
83 M TRer: & B
Fam AREBOMGE:
5 E WMOEETETA T —DER
5561 AREOHE
70 EREER & S S RIERE
®ERME T Y 1 ORERNE
FEom EESTOER
10 RWFES LS ONEFAE
1M A
12l JEFROEES
13 LEMES
14 HEAFS OIS H
#1565 F o
HEHENBTIILEIS L TEREEIRE T,

1. Limits of functions of two variables

2. Continuous functions and partial derivatives

3. Total differentiability and tangent planes

4. Derivatives of composite functions

5. Differential operators and Taylor's theorem

6. Determination of extremal values of functions

7 . The implicit function theorem and extremal problems with constraints
8. The methods of Lagrange multipliers

9. Definition of double integrals

10. Tterated integrals and change of the order of integration
11. Change of variables in double integrals

12. Improper double integrals

13. Multiple integrals

14. Applications of multiple integrals

15. Summary

Content of lecture will be changed as necessary.

5. REEPE
P4 S 2 L & OWARBBRO R R 488 LRl 5.0

Course grades will be based on homework and the final exam. The details will be explained at the beginning of the course.

6. HRBHSUSEE:
AP, = BUE BEEE 1992 2EE
AT AT IT A3 Stk BORURAIMRE 1980 Z%E

AL CIIBER L I HICEHIT %o

FEEH» LTI 2L By BE & #£¥EE 2019 2EE

MR o DOHRE
7. BREURL:

8. IRERFENFE
FEOFBERNEEHEE T 5,
Students are required to review each lecture.

9. X - RIERAVEE

W B HIAENE 2006 ZEE

10. BEADQ/SVIALEBAH
VER L
Not necessary

M. 20Ot :
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fEIT% B

&1 (2Hfy). WRFEH:EO. BAYUYE BF K1) MENEF  FHEMEMAER. REEXX2- 22425
BEBF >N T ZDN-MATI13). EREFE - BAGE.

5

. ®EER
BB O R
Multivariable calculus

. BEOBNEBE
WATED FIIENEOIEARTH ), BMTEROEMIIBITAHEHETH L, 1 BHEBOMFE 2L L. 2EKEEOMS L #aEo
FEARMAZBHET L L L QICEIR 23 . Ki#FKIL Google Classroom ZFIH L7247~ ¥ FEATIT) FETH 5,
Calculus is a foundation of analysis and other scientific areas. Based on single variable calculus, differentiation and integration for functions of
several variables will be explained. Concrete examples will be provided to help students develop their ability for calculation. This course is
planned to be delivered in the on-demand style using Google Classroom.

. FEOREREZ:
W E ORI TR B2, A OFHO S OERE DT,
Grasping the meaning of various theorems and acquiring fundamental skills to perform differentiation and integration.

. BEOAR - AELEETFE !
BT A EHUE AT Google Classroom (23B#$ 5, #Fgid 4+ > 7~ FIERX T, B2 YouTube 27 v 70— FETA5TFETH B, % B,
Google Meet I2& 2+ 74 AT T —bi&klT 5,

1. EA

2. s & oy

3. A OmS

4. kRS

5. 747 —0EM

6. 2ZEHMABOMmIE

7. BERA%CER

8. Ffif EAsfEE

9. FEH L ZORE, RkE

10. EEGOERER

11. JhFRERE S

12, AEEMEFOILH

13. 3 EMES

14. EEGOIGH

15, gL FLd
All the information regarding the course will be posted on Google Classroom. This course is planned to be delivered in the on-demand style,
where lecture videos will be uploaded to YouTube. Office hours using Google Meet will also be planned.

1. Introduction

2. Partial derivatives and total derivatives

3. The chain rule

4 . Higher order partial derivatives

5. Taylor's theorem

6. Extrema of bivariate functions

7 . The implicit function theorem

8. Constrained extrema

9. Double integrals, their computations, and iterated integrals

10. Change of variables
11. Improper double integrals
12. Applications of improper double integrals
13. Triple integrals
14. Applications of multiple integrals
15. Remarks and summary
. BEERTE S
INT AR = T (40%) - BIREER (60%) 12 &V EHIT %,
By quizzes and online homework (40%), and the final exam (60%).
. BRERLUSEE
HBEWFE A 5 3 YIRS, AMRIR, REBEUEME, /NRMP SATREHAE 2007 #Hopk

. P9 URL:

http://www.math.is.tohoku.ac.jp/

. RERBSNEE

KEH % (Mathematical Association of America) HBIFE L7724 > 54 VY A7 4 [WeBWorK] 12X 28 %4, #RICHTLH
fii%E1x 2 — )% Google Classroom D F ¥ v b T Z T 5755, Google Meet I2& B+ 74 A7 T =4k ITA5TFETH Do

Assignments by the online homework system "WeBWorK" developed by the Mathematical Association of America. The students may contact
the instructor via emails and/or the chat function of Google Classroom, but office hours using Google Meet will also be planned.

. KT - REREUIRE

BEADNNYIUEBIAHR

P (J2LAR—=bNT7 4Ry 7Ly MK TH)

Yes (Smartphones or tablet devices will also suffice.)

Z D1t :

LREOIBAIOEFEIZTETH ) . ZEOTREEDD 5,

The above schedule of the 15 lectures is subject to change.
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1 (2Hfy). WHRFEH:EO BAUYE B = MESEF . REtXX2-—:2€4XX%- BEFINULT:
ZDN-MAT113J. £S5« B4R

. BEHER

B O FE 55

Multivariable calculus

. BEOHMEHE !

WAFETFIIRNTEZORRTH Y, BTEROZMIIBITA2EBTH 5, 1 EEEBOMRE T2 3L LT, 2EEEEOMS
BT ORARNB S HRT 2 L EQIZEENEE),

Calculus is a foundation of analysis and other scientific areas. Based on single variable calculus, differentiation and integration for
functions of several variables will be explained. Concrete examples will be provided to help students develop their ability for
calculation.

. FEOREBE
Wik E R OERN LFHEHEE B ICOT, A OEHO L OBEREY OO0,
Grasping the meaning of various theorems and acquiring fundamental skills to perform differentiation and integration.
. BEORR - FACEETTE
F1 2 BB OmR
g 2m kRIS & RER %K
30 s Retk & B
g4 0n AR B OmSTE
E5 MOEETFET AT —OEH
856 0] Al OF E
7 FEBERERE & ST & R I RE
B TV anREREE
§9Mm HEESOER
E10M RS LS ONAFREHE
1A JAFEOER S
V]I
E13M L HEMS
Bl4l ERGOIGH
F15M F &b & HH R ER
WBENEILEIID L TEESNTET.
Limits of functions of two variables
Continuous functions and partial derivatives
Total differentiability and tangent planes
Derivatives of composite functions
Differential operators and Taylor s theorem
Determination of extremal values of functions
The implicit function theorem and extremal problems with constraints
The methods of Lagrange multipliers
9. Definition of double integrals
10. Iterated integrals and change of the order of integration
11. Improper double integrals
12. Change of variables in double integrals
13. Multiple integrals
14. Applications of multiple integrals
15. Summary and the final examination
Content of lecture will be changed as necessary.

0~ O U1 Wb+

5. REEHMEAE -

INT AN BLUOEREBROGR LA L TRl 5. 5FL <IZIRESE 1 BHICHHHT 5,

Course grades will be based on short tests and the final exam. The details will be explained at the beginning of the course.
6. HRESLUSEE:

BEEMORR T A, SR, K MR 20034F EORHE
7. B URL :

8. IXERFESFE

TRELLTFANORELHOGLMEATAFEL LT L, /2, MEERLHI LA PLIHEEZHKT A 2 &,
Students are required to prepare for the assigned part of the designated textbook for each class. They are also required to
make a thorough review, mainly by completing assignments.

9. X7 - EHRAVRE

BEAONYVIOLUEBAH
V%7 L (Not necessary)

T DAt
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fEIT% B

&1 (2Hfp). MRFH - #H (B, £ (). HYUHK  BWHF Bx BB FRHNFMEMN FHELAX2- 24242
BEBF >N T ZDN-MATI13). EREFE - BAGE.

. REER
B2 QLG Va2 g
Fundamentals of multivariable calculus

L IREOBMWEHE
WATEDF IR FEOIEARTH Y, Mx RFFICB &M CTh o, | BB OMSNE, Bk r il L, SERBEHBOBGE, Brkicon T, N %
E R ERRPEER,
Calculus plays an important role in the understanding of science, engineering, economics, among other disciplines. This course covers essential concepts and calculus
for differentiation and integration of functions of several variables, based on the single variable calculus .

. PEOEEBE:

SR BABOWA T OB 5 E 2 FEHRL, MOy OfHELIHTE 2RIz ED 5,

Understanding of the essential concepts of multivariable calculus and developing skills to perform differentiation, integration, and their applications.
. BEORNE - FECEETE !

SAEBBBOMsE, RoEICHT 2 BEZEFMSICOVWTOMEMEBMICL T I L2 HME LRERIT) . BENEOHMEY ZHESHPHRL, BIE -

ETA2HARERMTL2IEEHWE LT A MRIEHT 50

5501 2 Z5 %%, i, R (1)

02 2 25K % st R (2)

5503 fRfgs (1)

550400 RS (2)

5050 g & A (1)

50608 o & A (2)

507 2 ZBHME O IgE O E R

550800 REBIE DI ¢ BB R L

5091 (RSB EDICH BT T O
10 (RSB EOICH - BIREORHE (1)
1L RSB DICH - RRR{E 2

12l ERSOER
5513 SR UFESS
14l RSB OLE
5515 R GEELRER & Z ORI
FROTERAT V2= VIZHETH Y, TR IKAE L CEEEET 5.
The course is planned to give the following lectures to develop the clear understandings about the important concepts on the differentiation and integration for
multivariable functions. Short tests will be provided for the purpose to give the students the occasion to check and correct their own understanding of the lecture.
01. Continuity and limits of functions of two variables (1)
02. Continuity and limits of functions of two variables (2)
03. Partial derivative (1)
04. Partial derivative (2)
05. differential and total differential (1)
06. differential and total differential (2)
07. Mean value theorem for functions of two variables
08. Application of partial derivative: Implicit function theorem
09. Application of partial derivative: Differentiation with integral
10. Application of partial derivative: Estimation of limit (1)
11. Application of partial derivative: Estimation of limit (2)
12. Definition of double integrals
13. Iterated integrals
14. Change of variables in multiple integrals
15. The final examination and summary
The above schedule is tentative, and may be changed as the lecture is proceeded.
. BUERME S
RAGEELABR S L OVNT A M L 28 EFH. 38 L IZERSER IZHT 5,
Course grades will be based on short tests and the final exam. The details will be explained at the first class of the course.
. BRELLUBEE:
Moty (BIROEEEAMa— 2 1) ME=M HUHEHEIE 1988 Hftd/ 2EH
SEPER RS B 3 VLIRS - APRIR - RRIGUEAE - /Nl SPair O IiesceE: 2007 Rk, 2EE
ok (FA T A4 77 )R SRR A 24 1974 #RE  SEE
HTARDZZOOWGRGF AN K8 - PEw - i 2B 2013 #ftdE / 25 H
AM Wk ZEiiE BREE 1992 #RE  SEHE
AT v T Ty TG HICERHER  BREAE 2016 HORME /2B
TR ORI 71 1 ERoms EElE Y4 = A%k 2001 #kkdE / 5%
oAy - BERER G L B S REE 2006 R/ 2EH
WO ORERE I PIETE 2006 HEE  SEE
WOTAES RS - AR - INEEIEAD - RARIEIR AR IARAL 2018 HRlE S BEEH
. BE URL:

. IRERRESNFE

AIZHETHERIEEHAIIR O N TT A, TrIcB@ T 27201013, HEMEICHOH 2522 EWb 0L bHARTT, TO—BE LT, RZHETIE, N7 AR
ENFET AT AL, NSRRI NABIC, BASNLEREADET, ASOMENA A2 REL, CIUCET2MEICASMYMATIE, KHED
WNEOBREE % E560 5 720IHRTTOT, FARWZRIY) MADLETT,

Although this course provides some specific topics of the fundamental calculus, it is most efficient for their satisfactory understandings to make exercises on
corresponding problems by yourself. As a partial help for such exercises, this course will require for you to take short tests repeatedly. It is important to identify the
weak points for your satisfactory understandings, making use of the comments and the solutions of the problem given in the short tests, so that you will get the
chance to improve your understandings of this course with supplementary exercises by yourself.

R - REMIRE

BEAQNVYILEERAS

V%7 L (Not necessary)

Z D1t :

BEIZOWTOF ) Ly 7 — 3y (REFECHEGEHEZ & OFHB) 2REIZETITVE S, &b, F v 74 VIZLBEFEMOWREDLH ) 5.
The details about the principle and the grades etc. will be explained at the first class of the course. The lecture may be given online.
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K4 (2BfD). MHRFH : EEFETI-X (). HYHHE  DAHAN Xavier FIEHEE : SEHELRE - FEXERE
Rt X2—: 3€x24— #BEF /N> T 1 ZDN-MATI3E. EASE  RE

1. KEER

Multivariate Calculus

2. REDBHEBE
Built upon knowledge of functions of the real variable, this course introduces functions of several real variables. This is essential
since most functions in the real word depends on a number of variables.

3. FEBENIEBE:
Understand what are functions that depend of several variables, on what they differs from functions of one real variable.
In particular, being able to differentiate multivariate functions.
Being able to integrate and interpret multiple integrals.

4. BEORE - AECEETE !

Introduction with functions of two variables.

Norm. Limits of functions of two variables

Continuous functions, directional derivatives and partial derivatives
Total differentiability and tangent planes.

»J>Ool\.'>[\'>r—a

Vector valued functions of the real variable. Differentiability.
Vector valued functions of several variables. Differentiability.
4 . Jacobian matrix. Composition of functions, Chain rule.
5. Differential operators and Taylor's theorem
6. Determination of extremal values of functions
7 . The implicit function theorem and extremal problems with constraints. The methods of Lagrange multipliers.
8. Midterm examination.
9. Definition of double integrals
10. Iterated integrals and change of the order of integration. Fubini theorem.
11. Change of variables, polar and spherical coordinates.
12. Improper double integrals, and change of variables: Fubini theorem.
13. Multiple integrals.
14. Improper multiple integrals.
15. Applications of multiple integrals: Volume and surface.
16. Final examination
5. EEIHESE
A mix of the final, midterm and reports. Details announced at the first class
6. BRESLUBESE:
Openstax Calculus 3  Gilbert Strang, Edwin “Jed” Herman openstax 2016 online
Schaum's outline for Advanced Calculus R. Wrede and M. Spiegel McGraw Hill
Calculus IIT MArsden and Weinstein Springer-Verlag

7. B URL:
8. IXEEFFESEE

After each classes, exercises are given and students are strongly encouraged to solve them in order to check their
understanding. Two to three reports will be assigned and serve to prepare the midterm and final exams.

9. EF - XEAUIRE

10. BEAO//NNYVIALEBIAA
No

1. Z0Ofth :
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BRILACEEE A

K2

(2 Bfy). MHRFH: BO. HLUHE TN B FIENEE  BPMER. FHEt 8- 12x28-.

BBF /N ZDN-MATI17J. (EHSE | HAGE

. BRER

M E

. BEOBMEHE

MIARBA I LG OB ER ) FTERNTHY, HFRILEHA, BLRIIELEESL LWL OGHOREBEL LY, Z05%EL
BiFctwa,

CO#F T, THOME, #y—kTEX, THRXOBEN AR Z R, BENZERE 2 520 o oREREF 05 &
%5:0

. FEORERR

1750, 7 1 s RE, TR B 2 A OB, EF 28 L CHEEOBRGEE HEL T 5,

. BEOAR - HECEETE

1R REEEANY PVER (RSN b VOE)

B2 TR oM, SE L REoRE

5% 3 IERATA

554 0m N —RGRERL EARLT

§5 — 6 ATHIOIERZI, REBEATH, W%

B7 -8 SATHIORDE. HET—RFBEROMBEOF LD

%9 3RILDOFAT, 3 RDFTHIF

F10- 111 n ROITHI, 1THINOFARMEE, EHH

#12- 14 ATHIROISH (BRTATHNE 7 5 A Vo3, 1751 & ERMEZ &)
15m Frw

. BRHERHE A

LAR—= b - /AT A NEBLY (WfTTE25813) WRRBROMREHRE L THHET 5.

. BRESSLUBES:

HoEO/EAE A EIERM  55)abE

. BE URL :
. IRERRNZE

EROZETHSINLME L EH, HCLHICLTILES .

. KT - ERAIRE
. IBEADONYALEEAH

R

. Z Ot
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R A
K2 (28fD). HEFH B BLYHE MR R FEBRE  BEMER BEEAZS -1 EXAXE— HEFINYLT

z

DN-MAT117J. {#HSE : BAE.

. IREER
IR
Linear Algebra, A

. BEOBMEBE
IR IS ORE ) ETERNTH Y, BFELEHA, BLRICEETFHLLVWECOFHOEEL L), ZORBEYIT TV 5,
COEFTIE, ATHIOEE, Ey— kR, ATV OB 2 NE LR, BN FTHE) & S0 0 0B EFE OE £ F 5,
Linear algebra is an essential tool to handle multi-component quantities, and it helps developments not only of mathematics but also of natural sciences and social sciences.
This course covers fundamentals in linear algebra, such as operations of matrices, systems of linear equations, determinants of matrices.
Students will acquire relevant sKkills to perform certain computations.

. FEOEZEBE:
175, Az 1 R, AT BT 2 B AR A OB, TR A L 2oRH OB HE L T 5,
The aim is to understand fundamental concepts in linear algebra, such as matrices, systems of linear equations, and determinants, and to acquire the ability to compute concrete
examples.

BEOANS - FECEETE !

BB LT PVZEM 0 BT R7 M VO L AR
CAIERY R (75 E ARG

2 KATHIDWATH, BAR & HB AR

TR 1 A, 2 50N 1 TR

JAL— KSR L ATHN DAL

L ATHIDBER & )RR O

3 RITCDOHAT o T O

. AT 6 RO MERR & 1 YRS

9. 3T —&k IR E 3WDITHI

10. n &KOFTHIRX

11. L EMRIEM A FHV 72115 RO FHE

12. fr50s & ik

13. 47530 & IERIE

14, RETFAFIE 7 T ANVORK

15. FIHIRDIEH. 77 ¥ FILEY FofFlkn L

1. Sets and maps, space of row/column vectors, inner product

2. Operations on vectors and matrices

3. Matrix inverses for two by two matrices, inverse maps

4. Linear transformations in two dimension, linear equations with two unknowns
5. Systems of linear equations and elementary transformations
6
7
8

ooqchm»wm»—"

. Matrix rank and solutions of systems of linear equations
. Three dimensional linear geometry
. Volume of parallelepipeds and linear independence
9. Systems of linear equations with three unknowns, 3 by 3 determinant
10. Determinant of n by n matrices
11. Multilinear property of determinant and its application
12. Determinant and higher dimensional volume
13. Determinant and invertibility
14. Cofactor matrix and Cramer's formula
15. Application of determinants, Vandermonde formula
. BRAERHES I
VA= b AT A MEB L OMRHBOM R LG L CEHIliT %20 fEL CIEESES 1B ICHBT %,

Course grades will be based on reports, short tests and the final exam. The details will be explained at the beginning of the course.

 BRESSLUSEE
FIEARECAT NH - R - G - )1 EEER 19884E BBl
MR ORETE FEESM ANHEE 201140 HoRkE
MBS RR—E ¥R 19744 HoRl#
FBOIAEL ER—RE R 19974F  #oRlE
BIEREE: A BEERE 20074 BBk
AR (ETHD  BA)IGE HAREFRAL 20154 #oblas
YAEOMIEAE AL - Vi}f’% ?I( - fESE OBRAVEE 20164F BB
IR by SFREY] BEEE 20074 Rl
BRI S PLU%dz & WL 199148 #oFk#
IR Gl JNAGREER  HARRERRAE  20104F  #oRhd

. BEEURL:

. &#H—*}Fﬁ%—ﬂlx

T KBOTEESHEIL, PREOKYT HEINH AT,

KR o#ER 5-& %fﬂ.t T T P & ISR M o
Preparation: Students are required to look over the textbook for the next class.
Review: Students are required to solve problems given in the class.

. R - EERAESE
. BEAQNYILELRAS
W% 7% L (Not necessary)
. DA
PREB L UOBEEHIIONT
No. 1. ARZEIHEFEHOLIZMIZ L 2 EHERETH Y . Th ) LT CEPN TS,

No. 2. RARHKFHLFEHMOLAETH ). BAENAER L MEICEE D 2.

No. 3. it HARDOKFHBFIZBI 2MERBON ) ¥ 25 A0 SM% EDIERN 2443

No. 4. 3DFED, BIEERETLY THELTMBANFEMFIATo72b D0

No. 5. MiEEHPLRBE & b12, ERIZNFINZ TLEEHEBIY LIFTws,

No. 6. 3#HBHERCT. VI 1 K2 A S ETFIIFAM E TIRIL CBRSN, REBER D LV,
Na7.Wﬁu@ﬁ%fééoiawﬁyﬁﬁﬁuowfwﬁﬁﬁ&<\f’%&7bwmmuowT%#ﬂfw&

No. 8. —HIFOH#FBALEA—HEIZETLE-THBY, THRERZ LLT i HEHThbo
Nu9.M%%(Eﬁ%ﬂfﬁb‘itﬁ%%%t(%#hfwéoliﬂﬁﬁﬂﬁﬂ*(ttt/awﬁyﬁﬁﬁtowfdﬁﬁﬁwﬁﬂﬁﬁf)
No. 10. NEAEE CRIBIKEHY »OWITH %,
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BRILACEEE A

K2

(2 Bfy). MHRFEH:EC. HLUHE MYF W FFEBEE  BHRUAMER. RBELAX8- 1 1EX22—

BBF /N ZDN-MATI17J. (EHSE | HAGE

. BRER

MR

. BEOBMEHE

MIARBA I LG OB ER ) FTERNTHY, HFRILEHA, BLRIIELEESL LWL OGHOREBEL LY, Z05%EL
BirTtwa,

COHF T HIoEE, E kAL TR N2 MVZERL IEEROEEN NS R BN REE 2 &0
FOOMIEHREFEDOWE & F 5.

. FEORERR

750, A L kR, 70 N MOVZER], BEERIZE T 2 EAB GO, EhlZE LR REROBG R LT 5,

. BEOAR - HECEETE

H1E HA YA, 2KROITH

HE2ME -3 M N7 bV EFTH DA
HAW-E5E 2%E 3KROTHIN
ol -5 7R —HOITHIRN

8 -5 9 H HN 1 RGN OFE
#5100 - 5E11E N7 b V2R &GS
12 - 5130 [FEAE & ATH %A1k
14 2 WAk

#15M HBF Lo

. RRFERHE S

LAR=F TR, WIRABRICL S, a0 FDRRICE o TEE LD 5,

. BREELBSUSESE:

RETHRERLS LA KHEIL A 2> 24 2006 Hobkd

. BEURL :
. IZERENRE

TEHEEZZHETLTELLZ L,

. ETE - EREURE

. BEADONYALEBAH
RE
. Z Ot

HERER BRI & o THFRNEDLEEDH D o
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BRILACEEE A

K2 (2HfI). MRFEIH: EO. HYHE . AH EH FESRE . FEEEXAXZ—1€4XX8—-. #EFNUCYT:
ZDN-MAT117J. {$EFEE : BAE.

1. ®¥EBEE
IR A
Linear Algebra A

2. REOBREHME .
MIREFIL s OETR) ETHEANTH ), BRI BAA, BHLRIEEF LWL OFTHOREBEL Y, ZO5EZ
WiF<wa, Zo#ETIE, THIoEE, SV -k, TYIROBEENLZNE LR, EENRETET 2 F 1205 08EA
BEORRE 5,
Linear algebra is an essential tool to handle multi-component quantities, and it helps developments not only of mathematics but
also of natural sciences and social sciences. This course covers fundamentals in linear algebra, such as operations of matrices,
systems of linear equations, determinants of matrices. Students will acquire relevant skills to perform certain computations.

3. HMEOIEEE:
A5, a7 1 wAERESL TP 3 2 A O MR, FEfl %@ L2t EEoB R HEL 35,
The aim is to understand fundamental concepts in linear algebra, such as matrices, systems of linear equations, and
determinants, and to acquire the ability to compute concrete examples.

4. BEOANE - FECEETE !
(1) 119 & #DiEE
) ATHN & AT 1 KRR
) ATH DEEARZEF
) FTHI DS & By
) A1 RN ERAC
) IEHATA & 5475
) iR
) AHIR D ER
) AT O
0) HRFATHI & HATH]
1) 79— X NVDRA
2) N7 b VZER
) 1 AT 1 RBER
4) 1 WHIRT. 7w KSR
5) N7 MVEMOIEE & IRTT
) Matrices, sums, multiplications
) Matrices and linear equations
) Row operations of matrices
) Echelon form and rank of a matrix
) Solutions of linear equations
) Regular matrix and inverse
) Permutations
) Determinants of matrices
) Properties of determinants
0) Cofactor matrix and inverse
1) Cramer's formula
2) Vector spaces
13) Linear independence of vectors
14) Maximal number of linearly independent vectors
(15) Bases and dimension of a vector space
5. RiERHMEAE -
HEHR/NT A N BLOERRBROBEREZHRE L T 50 #EL IXIRES 1 RBICHHT 5,
Course grades will be based on exercises, short tests and the final exam. The details will be explained at the beginning of the
course.
6. BRESLUSEE:
MOEREEE = WiE BEAE 2008 HAbE
7. FA& URL :

8. IZEREINFE
HRIEOMEMEZ FEHAIRENC, T+ 88 Z2 LB &,
Solve the exercises in the text and review
9. X%  ERMEE:
10. BEADNNYOALEBIAHA -
S
No
1. Z0Ofth -

2
3
(4
(5
(6
(7
(8
9
(1
!
1
(13
1
1
1
2
(3
(4
5
6
(7
(8
9
!
1
1
(
(
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BRILACEEE A

K2

(2 Bfy). MHRFH:EE. HLUHE SR F— FENRET BERUELRE. FBELAXZ—- 1 1EX22—

BBF /N ZDN-MATI17J. (EHSE | HAGE

. BRER

M E

. BEOBMEHE

MIARBA I LG OB ER ) FTERNTHY, HFRILEHA, BLRIIELEESL LWL OGHOREBEL LY, Z05%EL
BiFctwa,

CO#F T, THOME, #y—kTEX, THRXOBEN AR Z R, BENZERE 2 520 o oREREF 05 &
%5:0

. FEORERR

1750, 7 1 s RE, TR B 2 A OB, EF 28 L CHEEOBRGEE HEL T 5,

. BEOAR - HECEETE

¥ Z OFFH Tl Classroom % i L CHEFEER L BRIEWMERE L E T, 7T AT — Fid ojdrell T9,
Classroom I2T7 72 A L, 77 A3—Fx AL TLZE

A BRERS

CBR T NOVZER & R

ATHIOWE. 2 KATH

B AVAS/ Y =W S II % N5 | N | 2

- 3WITOEM, 3 RDITFHIA

- n ROFTHIR

- FTHIR OIS H

. RRFERHE S

LAR—= b /N7 2 MEB L UHRBEBROMBRCHEE L CGRHIEY 20 7L CI3RFEE 1 HBICHMIT 20

. BREELBSUSESE:

MR ER —RF JELHRR 1997/4 /25 S

. BEURL :

http://staff. miyakyo-u.ac.jp/~k-taka 2 /linalg.html

. BEERBSNFE

Lo & HEZ LT, DrLRVEIAITEMTLI L.

. KT - ERAIRE
. IBEADONYALEEAH

R

. Z Ot

R=bR=VTL7Fv—/ - FEHBHEZARLITOT, FIHLTIZE W,
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£1 (28f). WRFHW: T (1~5, 15~168) O BLUKE TR B FEBEE  BEMER. BHEXI2— 1 €42

BBF /N T  ZDN-MATI17J. (EHSE 1 BAGE.

. IREER
IR
Linear Algebra, A

. BEOBMEBE
IR IS ORE ) ETERNTH Y, BFELEHA, BLRICEETFHLLVWECOFHOEEL L), ZORBEYIT TV 5,
COEFTIE, ATHIOEE, Ey— kR, ATV OB 2 NE LR, BN FTHE) & S0 0 0B EFE OE £ F 5,
Linear algebra is an essential tool to handle multi-component quantities, and it helps developments not only of mathematics but also of natural sciences and social sciences.
This course covers fundamentals in linear algebra, such as operations of matrices, systems of linear equations, determinants of matrices.
Students will acquire relevant sKkills to perform certain computations.

. FEOEZEBE:
175, Az 1 R, AT BT 2 B AR A OB, TR A L 2oRH OB HE L T 5,
The aim is to understand fundamental concepts in linear algebra, such as matrices, systems of linear equations, and determinants, and to acquire the ability to compute concrete
examples.

BEOANS - FECEETE !

BB LT PVZEM 0 BT R7 M VO L AR
CAIERY R (75 E ARG

2 KATHIDWATH, BAR & HB AR

TR 1 A, 2 50N 1 TR

JAL— KSR L ATHN DAL

L ATHIDBER & )RR O

3 RITCDOHAT o T O

. AT 6 RO MERR & 1 YRS

9. 3T —&k IR E 3WDITHI

10. n &KOFTHIRX

11. L EMRIEM A FHV 72115 RO FHE

12. fr50s & ik

13. 47530 & IERIE

14, RETFAFIE 7 T ANVORK

15. FIHIRDIEH. 77 ¥ FILEY FofFlkn L

1. Sets and maps, space of row/column vectors, inner product

2. Operations on vectors and matrices

3. Matrix inverses for two by two matrices, inverse maps

4. Linear transformations in two dimension, linear equations with two unknowns
5. Systems of linear equations and elementary transformations
6
7
8

ooqchm»wm»—"

. Matrix rank and solutions of systems of linear equations
. Three dimensional linear geometry
. Volume of parallelepipeds and linear independence
9. Systems of linear equations with three unknowns, 3 by 3 determinant
10. Determinant of n by n matrices
11. Multilinear property of determinant and its application
12. Determinant and higher dimensional volume
13. Determinant and invertibility
14. Cofactor matrix and Cramer's formula
15. Application of determinants, Vandermonde formula
. BRAERHES I
VA= b AT A MEB L OMRHBOM R LG L CEHIliT %20 fEL CIEESES 1B ICHBT %,

Course grades will be based on reports, short tests and the final exam. The details will be explained at the beginning of the course.

 BRESSLUSEE
FIEARECAT NH - R - G - )1 EEER 19884E BBl
MR ORETE FEESM ANHEE 201140 HoRkE
MBS RR—E ¥R 19744 HoRl#
FBOIAEL ER—RE R 19974F  #oRlE
BIEREE: A BEERE 20074 BBk
AR (ETHD  BA)IGE HAREFRAL 20154 #oblas
YAEOMIEAE AL - Vi}f’% ?I( - fESE OBRAVEE 20164F BB
IR by SFREY] BEEE 20074 Rl
BRI S PLU%dz & WL 199148 #oFk#
IR Gl JNAGREER  HARRERRAE  20104F  #oRhd

. BEEURL:

. &#H—*}Fﬁ%—ﬂlx

T KBOTEESHEIL, PREOKYT HEINH AT,

KR o#ER 5-& %fﬂ.t T T P & ISR M o
Preparation: Students are required to look over the textbook for the next class.
Review: Students are required to solve problems given in the class.

. R - EERAESE
. BEAQNYILELRAS
W% 7% L (Not necessary)
. DA
PREB L UOBEEHIIONT
No. 1. ARZEIHEFEHOLIZMIZ L 2 EHERETH Y . Th ) LT CEPN TS,

No. 2. RARHKFHLFEHMOLAETH ). BAENAER L MEICEE D 2.

No. 3. it HARDOKFHBFIZBI 2MERBON ) ¥ 25 A0 SM% EDIERN 2443

No. 4. 3DFED, BIEERETLY THELTMBANFEMFIATo72b D0

No. 5. MiEEHPLRBE & b12, ERIZNFINZ TLEEHEBIY LIFTws,

No. 6. 3#HBHERCT. VI 1 K2 A S ETFIIFAM E TIRIL CBRSN, REBER D LV,
Na7.Wﬁu@ﬁ%fééoiawﬁyﬁﬁﬁuowfwﬁﬁﬁ&<\f’%&7bwmmuowT%#ﬂfw&

No. 8. —HIFOH#FBALEA—HEIZETLE-THBY, THRERZ LLT i HEHThbo
Nu9.M%%(Eﬁ%ﬂfﬁb‘itﬁ%%%t(%#hfwéoliﬂﬁﬁﬂﬁﬂ*(ttt/awﬁyﬁﬁﬁtowfdﬁﬁﬁwﬁﬂﬁﬁf)
No. 10. WAZEE TRl 2B, R TH 2,

121




R A
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24—, #MBFNU LT ZDN-MATITJ. EHSE  BAE.

. ®EER
S AW G
Linear Algebra, A
. BEOBREHE :
WIEREAIZH S 0E W) ETEANTHY) ., HFEFILBEAA, BLRAIZEEILRVWELLOFHORBEL L), ZOREEZIT TS,
C O T, ATHIOBE, vy — KRR, THROBHEN L NE LR BB 2 EHET % 51201 D OB REEFEO NS & 5% 5,
Linear algebra is an essential tool to handle multi-component quantities, and it helps developments not only of mathematics but also of natural
sciences and social sciences.
This course covers fundamentals in linear algebra, such as operations of matrices, systems of linear equations, determinants of matrices.
Students will acquire relevant skills to perform certain computations.

. FEOEEBRE :
75, A7 1 kAR, FTHIICEE 3 2 A S OIR, Efl2 @ L -5HE0EREHIEE T 5,
The aim is to understand fundamental concepts in linear algebra, such as matrices, systems of linear equations, and determinants, and to
acquire the ability to compute concrete examples.

. BEOAR - FELEETE !
XEFHL AV H L B8, ISTU I L D ERBRERETL2TFETH D,
The course videos, documents etc will be released via ISTU, while it depends on the BCP level.

THIAM, FHENRZ v & 2 RATH

K5 BB, FHO L IREBRETH. BB LT O

WEAGR, 2 RITHNOMEATH EATHI, 2 JeEA 1 kTR

2 BATHI DI H

LRGN R v, FTHNE RS BV, AT EATR O E

3WICORAT, R O

AT 6 HRDOERE & 1 RS

3eE . 1 kR & 3 IROATHIE

LN 1 R EATH O FARETE

T O REE L s R O fF

. nIROTHIF

ZEMIEEE V724750

HRTFATHNE 7 T AN D8R 17513 L 475 o IERIME

TR H . BRITTORFE. 77 ¥ FIVE Y FOTHIRA L

[ RE R

. Introduction to matrices:planar vectors and two by two matrices

. Sets and maps, plane linear transformations and matrices, their composition

. Inverse and determinant of two by two matrix, linear equation with two unknowns

. Application of two by two matrices

. Space of row/column vectors, operations on vectors and matrices

. Three dimensional linear geometry

Volume of parallelepipeds and linear independence

. Systems of linear equations with three unknowns, 3 by 3 determinant

9. Systems of linear equations and elementary transformations

10. Matrix rank and solutions of systems of linear equations

11. Determinant of n by n matrices

12. Multilinear property of determinant and its application

13. Cofactor matrix and Cramer's formula, Determinant and matrix invertibility

14. Applications of determinant, Higher dimensional volume, Vandermonde formula etc.

15. Review of homework

. BEERTE A E
TERERE I B & O RABR O R 2 (2ITEFITRE L CEHIT %0 5L < I ZBIRIFICHT 50
Course grades will be based on homework reports and the final exam. The details will be explained at the beginning of the course.

. BRESLUBEE
MEARE CLETHD)  ERJIRER HARGEmA 2015 #oRkE
MOERES ER—ER sdiE 1974 &E#H

. P9 URL:

. RS
FHRBOFEEXSHIL, BRFORUTLEINICHEZ®T,
158 HFREOWHEMEL R 221X ) BF LR T 5,
Preparation: Students are required to look over the textbook for the next class.
Review: Students are required to solve exercises in the textbook and verify the understandings.

. R - EERIRE
BEADINYIALEEAH -

R
No

% Dt -

0~ OO W

= = =
Toswoeo®

00~ O O W
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. IREER
IR
Linear Algebra, A
. BEOBMEHE:
RIS O E ) ETERHTH ), HFEELEHA, BLRICEEEFSLWECOTHOEEL L), ZORBEEZYIT TV 5,
COMFETIE ATHI OB, WA KGR, TR OBEERN N 2, BB R % B0 0 oM REEFE Ok & 55,
Linear algebra is an essential tool to handle multi-component quantities, and it helps developments not only of mathematics but also of natural sciences and social sciences.
This course covers fundamentals in linear algebra, such as operations of matrices, systems of linear equations, determinants of matrices.
Students will acquire relevant skills to perform certain computations.

. FEOEZEBE:
1750, 87 1R 475 B3 2 SR e 0 BfR, FEFZE L -RHREoB e BiEE 35,
The aim is to understand fundamental concepts in linear algebra, such as matrices, systems of linear equations, and determinants, and to acquire the ability to compute concrete
examples.

BEOANE - FECEETE !

A LT PVZERH 0 BTN MV oS L N
.ﬁﬂt«?bw\ﬁw&ﬁﬂw@ﬁ

2 KATHIDWATH, BAF & HH AR

CCFHO 1DRZER, 2508 1R TRER

JAL— KRR L ATH DAL

. AT OREE & AL SRR O ff

3 RITCDMAT o EH K O 1H

. PTG RO ART L 1 ARSI

9. 3V L 3RDITHI

10. n &kOFTHIR

11. ZERIEEZ WV 7AT5 055

12, 1751 & A

13. 1750 & IR R

14. BEFATHE 7 T AV ORS

15. fTHRDIEH. 77 ¥ FVEY FOFHIRE &

1. Sets and maps, space of row/column vectors, inner product

2. Operations on vectors and matrices

3. Matrix inverses for two by two matrices, inverse maps

4. Linear transformations in two dimension, linear equations with two unknowns
5. Systems of linear equations and elementary transformations
6
7
8

oouchuw»hwm»—"

. Matrix rank and solutions of systems of linear equations
. Three dimensional linear geometry
. Volume of parallelepipeds and linear independence
9. Systems of linear equations with three unknowns, 3 by 3 determinant
10. Determinant of n by n matrices
11. Multilinear property of determinant and its application
12. Determinant and higher dimensional volume
13. Determinant and invertibility
14. Cofactor matrix and Cramer's formula
15. Application of determinants, Vandermonde formula
. BUEERHE A E -
aAr b (10%). 6 (20%) EWIKRER (70%) 12X DA 50 #FL I33Z3EH 1 HICHIT %
Students are evaluated on their points from all the comments 10%, homework 20 % and the final exam 70%. The precise explanation is given in the first class.
. HMEsLUsEE:
BB N - R - I - )1 SR 19884 SE
BB FEHE=GE NHESH 20114 2EE
BEARESY RR—E R 197T44FE BEHE
MR ER—EE LR 19974 &%
MIEREE PR BEEE 20074 2EH
MIAE (G RRJINEW BARRFH: 201648 &%
ﬁﬁ@ﬁ%ﬂ)ﬂﬁ( Kb R - BRR - RESE BREE 20164
MIEAREGES L EE IR - SERE BHREE 20074 HoRHE
RIS T EARE L 199148 B
. B URL:

. ﬁ%ﬂtl’ﬁﬂ—iﬂz :
n CRHEOTERBEZI, BHEORLT HEPICH 2@,
P EBOMERG 2 SN EEEE - A VT A U AEEE R <
Preparation: Students are required to look over the textbook for the next class.
Review: Students are required to solve problems given in the class and in WeBWorK.

. R - RRRESE
L IBEADNNY O UEERAR
W% 7% L (Not necessary)
BHAb et o4 v LoBRzRoN D,
If you have a PC, then you can see materials in classroom.
. DA
No. 1. ARZAABIFBOBAZMIC X ZEHMBFHETHY . 50 R HEPN TV S,

No. 2. RARHAFHLFEHMOLHETH Y, AAENHEER L MEICHEE»H 2.

No. 3. A HARDOKFHFIZS T%wﬁﬂﬁﬂﬁU$17A®ﬁﬁ%%bt@m%&%%o

No. 4. 3OFEHED, BHELRTEY TEARREWFEEMFIATo725 D,

No. 5. MBI ZBI & L b1, EARKZRARIIMZ CLEMIGHHI) EIFTwi,

No. 6. 3#BHERLT, FiHio> 1 KEHD 5 ETFIFEAME TIRIL S , BIEFEL DLV,
Nu7.Weiﬁ*Mf%éo/awyzﬂﬁﬁuowfmmﬁ@&< I'%m7bwmﬁLowf%#ﬂfw&

No. 8. —[IGOHEHRNEF—BHICTLET-THY, FHEHEY L’?T< HEMELBEThH D,

Na9.wb%<hﬁénfzb FAEHL S L EPN TS, T4 Kﬁf@ﬁﬂ%<tﬁtyawﬁyﬁﬁwuowfmﬁﬁﬁwﬁﬁﬁ%¥>
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&1 (2Hfy). WRFEH: T (1~5, 15~164) @. HAYHE  FE BR MEBRESF  FHMEMAER. REtx2- 11
txX&—. BEFLNY Y ZDN-MATI7). ERSEE BARE

. REER
S awr G
Linear Algebra, A
. BEOBHEWME -
MIERBAIZR G OBER) ETHERITHY, BFHEIIHAHA, BTLRIZLLEIFOLRWECOTHOHMEL Y, ZOREZHITI TV,
O T, THIOER., SRR TP OB R NE LR, BRI & FII0 T 0O REEFEOWIS % F58,
Linear algebra is an essential tool to handle multi-component quantities, and it helps developments not only of mathematics but also of natural sciences
and social sciences.
This course covers fundamentals in linear algebra, such as operations of matrices, systems of linear equations, determinants of matrices.
Students will acquire relevant skills to perform certain computations.

. FEBOREBE:
1750, #A7 1k ATHIUC BT 5 AR a1, FEhl % L -5tk oBR s HEL T4,
The aim is to understand fundamental concepts in linear algebra, such as matrices, systems of linear equations, and determinants, and to acquire the
ability to compute concrete examples.

. BREOARNR - FEALEETE
G EEANRY MVER a7 N VOER L R
AT E XY MV, AT EATH O
2 RETHN DHATH, FAg L HBR
RO 1 RZER, 2 5e# 1 AR
. S — KRR LTI O FEARZET
. AT ORERL & N R O R
3RTCORAT, AR O
. AT 6 THADOMRTE & 1 RS
9. 3mEV—KFHENE 3 RDITHI
10. n kDOFTHI
11. ZEGEEE AV 7217510 FHE
12. 4750 & R
13. 47512 & BRI
14. HRTFATHIE 7 T A VDA
15. fTHADISH. 7 7 ¥ TIVEY FOTHIA L &
1. Sets and maps, space of row/column vectors, inner product
2. Operations on vectors and matrices
3. Matrix inverses for two by two matrices, inverse maps
4 . Linear transformations in two dimension, linear equations with two unknowns
5. Systems of linear equations and elementary transformations
6
7
8

0 3 O Ul WD

. Matrix rank and solutions of systems of linear equations
. Three dimensional linear geometry
. Volume of parallelepipeds and linear independence
9. Systems of linear equations with three unknowns, 3 by 3 determinant
10. Determinant of n by n matrices
11. Multilinear property of determinant and its application
12. Determinant and higher dimensional volume
13. Determinant and invertibility
14. Cofactor matrix and Cramer's formula
15. Application of determinants, Vandermonde formula
. BAEFI A ¢
LAR— b - /T AMEBLOHIRHBROBRERE L CEHlid 2, 5L I3IEE LIMBISHAT 2,
Course grades will be based on reports, short tests and the final exam. The details will be explained at the beginning of the course.
. BRERLUSEE:
RIS PR SARIE AL 19914 HRE
MEIRBORTE IR NHEBEH 20114E SFH
MIEREE ER—EE $3ERE 19744 BEFE
SRR ER—E ISR 19974F BB H
HERES BN BeEERE 20074 2EHE
AR (ETH)  BAINER] ARGt 20154 Z&#
BEROMEARI H k- 8 - B - e BRE 20164 S
MR EGESE LT MR - SRR BREE 20074 SEE
MBI NH - &R - 8% - )11 B3ER 19884F &%H

. BIE URL:
. IRERRESN S

T RBOTEESEI, HREOHLT AEFTICHEET,

08 BEOBING 2 A5 B & R IR o

Preparation: Students are required to look over the textbook for the next class.
Review: Students are required to solve problems given in the class.

. R - RERARE

IREADINY ALEBAR
VB AT 4 R &2 (Necessary)

Z DAt
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BRILACEEE A

&1 (2Hfy). WRFH: T (1~5, 15~1648) G©. HYHK AN L MESRHEE . FELXZX2-1&xX58—.
BEBF >N 2T ZDN-MATI7). EREFE - BAGE.

1. IB¥EE
MR ECE
Linear Algebra, A

2. BEOHMWEBE :
MIEREBEERZIZH S OE ) ETERNTH Y, BFEROHAA, BLRICEETOLVWELLOFTTORRE LY, ZOREL
BiFTnwa,
C O T, ATH oA, #y— kTR, ATHIR OB R AR Z TR BN 2R % B0 o oI RBEEO WS %
F 5.
Linear algebra is an essential tool to handle multi-component quantities, and it helps developments not only of mathematics but
also of natural sciences and social sciences.
This course covers fundamentals in linear algebra, such as operations of matrices, systems of linear equations, determinants of
matrices.
Students will acquire relevant skills to perform certain computations.

3. FEOIEBE:
750, A7 1 kJFRER. FTAIRIC B A AR S 0 BR, EFZ L -5 EE0BEFBEEE T 5,
The aim is to understand fundamental concepts in linear algebra, such as matrices, systems of linear equations, and
determinants, and to acquire the ability to compute concrete examples.
4. BEORNE - AECEETE !
1. 3WITOFM, BEHEK T, AT 6 kD FfH
2, 3. BT PIVZER n BTN BV OEE
4, 5. RS Mv, FTHEATHIOER .. 2 KITH D 1TE
6, 7. WLEGELITHOREE
8. W —KFEX LTI DAL
9. MiTH
10. e
11, 12. n ROFHR. ZERBEE ACATHROFE, 77 2 TIVE Y FOITHI
13. REFATFIE 7 T ANV DL
4. 115X 0I5 H
15. F oL HER
1. Three dimensional linear geometry, volume of parallelepipeds
2, 3. Space of row/column vectors
4, 5. Operations on vectors and matrices, matrix inverses for two by two matrices
6, 7. Linear maps and matrix rank
8. Systems of linear equations and elementary transformations
9. Matrix inverses
10. Permutations
11, 12. Determinant of n by n matrices, multilinear property of determinant and its application, Vandermonde formula
13. Cofactor matrix and Cramer's formula
14. Application of determinants
15. Summary and final exam
5. BiERHEAE ¢
INT A NEB L UCHERRBOR R BA L TRl 5. fEL I3RS 1 MHICHHAT %,
Course grades will be based on short tests and the final exam. The details will be explained at the beginning of the course.
6. BRESLUESEE
BRI ANH - &R - J%E - W) EERE 19884 HRME
7. B3 URL:

8. IRERFENFE
BELLTXIANOEELMHOZUER Y THLTLAIE, $7/-, BEERLAILEAFULIIERL2META I &,
Students are required to prepare for the assigned part of the designated textbook for each class. They are also required to
make a thorough review, mainly by completing assignments.
9. X7 - ERIKRE:
10. BEAD/NNVIOLEBAH !
W87 L (Not necessary)
11. 20Ot :
BEEB L UOBERIZONT
REZEIRHFEIBOHBIZIEI X D EHNERETH D . 52T LE,rN TN 5,
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BRILACEEE A

&2 (2Hfy). MRFM: T (6 ~1448) O. UMK - R 5L PRBEEE @ (FHMMFMAER. HELAX2—- 11X 242—.
BEFNUYT .ZDN-MAT117J. EFREE  AAE

. IREER
IR
Linear Algebra, A
. REOBHEBE
IR I LW O E ) ETERHTH ), BFELELA, BLRICEEESLWECOFHOEEL LY, ZOREEZYIT TV 5,
COMFETIE, ATHI O, EYy— kAR, ATV OBEN L NE LR, BN AR E S0 00RO 2 F R,
Linear algebra is an essential tool to handle multi-component quantities, and it helps developments not only of mathematics but also of natural sciences and social sciences.
This course covers fundamentals in linear algebra, such as operations of matrices, systems of linear equations, determinants of matrices.
Students will acquire relevant skills to perform certain computations.
. FEOEEBRRE:
1750, A 1 R, ATHIIC B 2 BRSO B, FEF %8 L EEoB R HIEE T4,
The aim is to understand fundamental concepts in linear algebra, such as matrices, systems of linear equations, and determinants, and to acquire the ability to compute concrete
examples.
. BEOANR - FECEETFE :
g5 10 kg &Rl
%2 1751
5530 IEHTA
4l IERATY) - TR0 T ey o o
50 fmEm L
56 M m & Lk L ATRI Ok L
57 I & Lk & AT
758 ERR Rt
o 475K
S510M AT R
11 TR O
120 N bV ZER] & K
513 KTT - o2
14 ZERX 2 ROV - b
1l F Lo L HER
T OMRIE L T, MR WA RIS 5,
1. Preparation and notation
2. Matrices
3. Square matrices
4. Invertible matrices, block matrices
5. Elimination
6. Elimination and rank of matrices
7. Elimination and the inverse of matrices
8. Review and midterm exam
9. Determinants

10. Cofactors
11. Application of determinants
12. Vector spaces and their bases
13. Dimension, subspaces
14. Vectors in 3-space, vector product
15. Review and final exam
According to the understanding for the lecture of the attending students, the schedule and content of the lecture mentioned above may be modified.
. RREERHEA A
AT AL (15%) 4 ¥ T4 VHEEY AT A (15%). HHEER (30%). WIKHEE (40%) 12X VAT 5. #FL 132 1 HICHPT %
Students are evaluated on their points from quizzes 15%, online homework 15%, midterm exam 30% and final exam 40%. The precise explanation will be given in the first class.

. BRESLUSEE:
FOILREGESE L VKIES - SR BREE 20074 HoRkE
LS G =y ,\J_H"uﬁil 2014 =EH
WIEARE R SR 19744 BEE
BOAEL ER—RE ETIRR 19974E B
WAL D B 20074 S
AERE (ETHD  BA)IGEE HARREHL 201548 %%
PAEORIEAEL AL - 0 - BRI - RS BPASE 20164 ’5%%‘:
AR OIS FEPE S NHEEE 201144 ZEE
HPERIAE FHW . FARE R 19914 23 E
BRI WH - A - 8 - I FdERE 19884 2EE

. BZEURL:

. &%E-rl’ﬁ%iﬂg

T WKBOTEESHEIL, FRERLATA FOFKUT LEINHEZ®ET,

BE AV IA VB AT LER D,
Preparation: Students are required to look over the textbook for the next class.
Review: Students are required to solve problems given in the class.

. R - ERAORE

W

}*

\\

. FBEADNYILEBIAR
R
No

. ZOft:

LREOEENE L MEETEIIHA RERTETREINL WD L. OB BEPICENT 2.

The contents and schedule mentioned above may be changed for various reasons. If any, such a change will be announced during lectures.
HRELZERIIOVT

No. 1. —[53OMFRAFF—TIZEFLEoTHY), FHREBLZ LTS, HWAMELBE CTHL0T, INEHFFHL LTHRIT 2,

No. 2. TEZHHATHOAYLTLFLEF-> TV,

No. 3. W HARORFHE BT 2RO 7 ) F 25 AO TN ED BB % 4.

No. 4. 3DOFED, BIHEERETL ) TELRBANFEMFIATo 72 b D,

No. 5. MBI ZBI & & b1, BARYZRAFRIIMZ CTFEMIGHHI) EiFTwi,

No. 6. 3#BEEHT, FHID 1 KA HRmFFEAME TIRIL RS, BIEFER SRS 7L v

No. 7. WRRBEENTH S, ¥ aly VEERIZOWTORED R < FITERY PVEIZOWTEPNLT VS,
No. 9. Bld & FRshTBh, FLAMLL LLHEIPN TN,

126




BRILACEEE A

®2 (2Bfy) HRFH: T (6~1440) @ HHUYE : B B FERREE  BFHMZMER FABLAX5- 1 €X 25—
BEFNUYT .ZDN-MAT117J. EFEE  AAE

1. REER
IR
Linear Algebra, A
2. REOEWEME
RIS O E ) ETERHTH ), HFEELEHA, BLRICEEEFSLWECOTHOEEL L), ZORBEEZYIT TV 5,
COMFETIE ATHI OB, WA KGR, TR OBEERN N 2, BB R % B0 0 oM REEFE Ok & 55,
Linear algebra is an essential tool to handle multi-component quantities, and it helps developments not only of mathematics but also of natural sciences and social sciences.
This course covers fundamentals in linear algebra, such as operations of matrices, systems of linear equations, determinants of matrices.
Students will acquire relevant skills to perform certain computations.

3. FEOIEERFE:
1750, 87 1R 475 B3 2 SR e 0 BfR, FEFZE L -RHREoB e BiEE 35,
The aim is to understand fundamental concepts in linear algebra, such as matrices, systems of linear equations, and determinants, and to acquire the ability to compute concrete
examples.

4. IREODAR - FECEETFE

A LT PVZERH 0 BTN MV oS L N
.ﬁﬂt«?bw\ﬁw&ﬁﬂw@ﬁ

2 KATHIDWATH, BAF & HH AR

CCFHO 1DRZER, 2508 1R TRER

JAL— KRR L ATH DAL

. AT OREE & AL SRR O ff

3 RITCDMAT o EH K O 1H

. PTG RO ART L 1 ARSI

9. 3V L 3RDITHI

10. n &kOFTHIR

11. ZERIEEZ WV 7AT5 055

12, 1751 & A

13. 1750 & IR R

14. BEFATHE 7 T AV ORS

15. fTHRDIEH. 77 ¥ FVEY FOFHIRE &

1. Sets and maps, space of row/column vectors, inner product

2. Operations on vectors and matrices

3. Matrix inverses for two by two matrices, inverse maps

4. Linear transformations in two dimension, linear equations with two unknowns
5. Systems of linear equations and elementary transformations
6
7
8

0 N3O W

. Matrix rank and solutions of systems of linear equations
. Three dimensional linear geometry
. Volume of parallelepipeds and linear independence
9. Systems of linear equations with three unknowns, 3 by 3 determinant
10. Determinant of n by n matrices
11. Multilinear property of determinant and its application
12. Determinant and higher dimensional volume
13. Determinant and invertibility
14. Cofactor matrix and Cramer's formula
15. Application of determinants, Vandermonde formula
5. BRiERHE A
aAr b (10%). 6 (20%) EWIKRER (70%) 12X DA 50 #FL I33Z3EH 1 HICHIT %
Students are evaluated on their points from all the comments 10%, homework 20 % and the final exam 70%. The precise explanation is given in the first class.
6. BHRESLUSESE
BB N - R - I - )1 SR 19884 SE
BB FEHE=GE NHESH 20114 2EE
BEARESY RR—E R 197T44FE BEHE
MR ER—EE LR 19974 &%
MIEREE PR BEEE 20074 2EH
MIAE (G RRJINEW BARRFH: 201648 &%
ﬁﬁ@ﬁ%ﬂ)ﬂﬁ( Kb R - BRR - RESE BREE 20164
MIEAREGES L EE IR - SERE BHREE 20074 HoRHE
RIS T EARE L 199148 B
7. BZ URL:

8. ﬁ%ﬂtl’ﬁﬂ—iﬂz :
n CRHEOTERBEZI, BHEORLT HEPICH 2@,
P EBOMERG 2 SN EEEE - A VT A U AEEE R <
Preparation: Students are required to look over the textbook for the next class.
Review: Students are required to solve problems given in the class and in WeBWorK.

9. EF - ERAER:
10. BEADNYILEBAR
W% 7% L (Not necessary)
BHAb et o4 v LoBRzRoN D,
If you have a PC, then you can see materials in classroom.

1. Z0Oft:
No. 1. AREFEIHHFEEOLIZMIC L EHWERIETH Y, o) LT LHEPA TS,

No. 2. RARHAFHLFEHMOLHETH Y, AAENHEER L MEICHEE»H 2.

No. 3. A HARDOKFHFIZS T%wﬁﬂﬁﬂﬁU$17A®ﬁﬁ%%bt@m%&%%o

No. 4. 3OFEHED, BHELRTEY TEARREWFEEMFIATo725 D,

No. 5. MBI ZBI & L b1, EARKZRARIIMZ CLEMIGHHI) EIFTwi,

No. 6. 3#BHERLT, FiHio> 1 KEHD 5 ETFIFEAME TIRIL S , BIEFEL DLV,
Nu7.Weiﬁ*Mf%éo/awyzﬂﬁﬁuowfmmﬁ@&< I'%m7bwmﬁLowf%#ﬂfw&

No. 8. —[IGOHEHRNEF—BHICTLET-THY, FHEHEY L’?T< HEMELBEThH D,

Na9.wb%<hﬁénfzb FAEHL S L EPN TS, T4 Kﬁf@ﬁﬂ%<tﬁtyawﬁyﬁﬁwuowfmﬁﬁﬁwﬁﬁﬁ%¥>
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£2 (28fD). WRFH: T (6~144) ©. BUKE  FE BR FEHHS  ERUEHRH. BEHLA X2 — 1 1 xR0~

BBF /N ZDN-MATI17J. (EHSE | HAGE

1. ®¥EER
S awr G
Linear Algebra, A
2. IREDCDBWMEHE :
MIERBAIZR G OBER) ETHERITHY, BFHEIIHAHA, BTLRIZLLEIFOLRWECOTHOHMEL Y, ZOREZHITI TV,
O T, THIOER., SRR TP OB R NE LR, BRI & FII0 T 0O REEFEOWIS % F58,
Linear algebra is an essential tool to handle multi-component quantities, and it helps developments not only of mathematics but also of natural sciences
and social sciences.
This course covers fundamentals in linear algebra, such as operations of matrices, systems of linear equations, determinants of matrices.
Students will acquire relevant skills to perform certain computations.

3. FEDOIERIE:
1750, #A7 1k ATHIUC BT 5 AR a1, FEhl % L -5tk oBR s HEL T4,
The aim is to understand fundamental concepts in linear algebra, such as matrices, systems of linear equations, and determinants, and to acquire the
ability to compute concrete examples.

4. BEORNE - FIELEETFE
G EEANRY MVER a7 N VOER L R
AT E XY MV, AT EATH O
2 RETHN DHATH, FAg L HBR
RO 1 RZER, 2 5e# 1 AR
. S — KRR LTI O FEARZET
. AT ORERL & N R O R
3RTCORAT, AR O
. AT 6 THADOMRTE & 1 RS
9. 3mEV—KFHENE 3 RDITHI
10. n kDOFTHI
11. ZEGEEE AV 7217510 FHE
12. 4750 & R
13. 47512 & BRI
14. HRTFATHIE 7 T A VDA
15. fTHADISH. 7 7 ¥ TIVEY FOTHIA L &
1. Sets and maps, space of row/column vectors, inner product
2. Operations on vectors and matrices
3. Matrix inverses for two by two matrices, inverse maps
4 . Linear transformations in two dimension, linear equations with two unknowns
5. Systems of linear equations and elementary transformations
6
7
8

0 3 O Ul WD

. Matrix rank and solutions of systems of linear equations
. Three dimensional linear geometry
. Volume of parallelepipeds and linear independence
9. Systems of linear equations with three unknowns, 3 by 3 determinant
10. Determinant of n by n matrices
11. Multilinear property of determinant and its application
12. Determinant and higher dimensional volume
13. Determinant and invertibility
14. Cofactor matrix and Cramer's formula
15. Application of determinants, Vandermonde formula
5. BUERHESE ¢
LAR— b - /T AMEBLOHIRHBROBRERE L CEHlid 2, 5L I3IEE LIMBISHAT 2,
Course grades will be based on reports, short tests and the final exam. The details will be explained at the beginning of the course.
6. HRESLUSEE:
RIS PR SARIE AL 19914 HRE
MEIRBORTE IR NHEBEH 20114E SFH
MIEREE ER—EE $3ERE 19744 BEFE
SRR ER—E ISR 19974F BB H
HERES BN BeEERE 20074 2EHE
AR (ETH)  BAINER] ARGt 20154 Z&#
BEROMEARI H k- 8 - B - e BRE 20164 S
MR EGESE LT MR - SRR BREE 20074 SEE
MBI NH - &R - 8% - )11 B3ER 19884F &%H
7. BSE URL:

8. IEEERESNFEE
T RBOTEESEI, HREOHLT AEFTICHEET,
158 ZROFEANE 2 5 N R E ZERHANF <
Preparation: Students are required to look over the textbook for the next class.
Review: Students are required to solve problems given in the class.

9. X% - ERHEE:
10. BEADNNYIALEBAR .
VB AT 4 R &2 (Necessary)

1. ZOfth:
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BRILACEEE A

£2

(2BfI). WRFE : T (6~1440) @. HUHE SF =— MEBEE  SEHEXE. FHEL A XZ—- 11 E2X28-.

BBF /N T ZDN-MATI17J. (EHSE 1 HAGE

. BRER

M E

. BEOBMEHE

MIEARBA I LG ORER ) FTERNTHY, HFRILEHA, BLRICELEESLEWEOGHOREBEL LY, Z05%EL
BiFcws,

CO#F T, THOME, By —kTEX, THRXOBEN AR E R, BENLERE 2 520 o oREREF o5 T
%5:0

. FEORERR

1750, 7 1 T RE, TR B 2 A OB, EF 28 L CHEEOBREE HEL T 5,

. BEOANR - HECEETE

¥ Z OFFH Tl Classroom % i L CHEEER L ERIEHMEZHELE T, 7T AT— Fidetuar61 T9,
Classroom I27 72 A L, 77 A3—Fx AL TLZE

A BRERS

CBR T NOVZER & R

ATHIOWE. 2 KATH

CEY RN, T OIEARZLE., FK

- 3T, 3 RDITFHIA

- n ROFTHIR

IR OIS H

. BRHERHE S

LAR—= b -T2 MEB L UHRBEBROMBRCHEE LMY 20 7L I3RFEH 1 HBICHMT 2.

. BHELBSUSESE:

MR ER —RF JELHRR 1997/4 /25 23

. BEURL :

http://staff. miyakyo-u.ac.jp/~k-taka 2 /linalg.html

. BEERSNFE

Lo &HEZ LT, DrLRVEIAITEMTLI L.

. KT - ERAMIRE
. IBEADONNYALEEAH

R

. Z Ot

R=bR=VTL7Fv—/ - FEEHBHEZARLITOT, FIHLTIZS W,
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BRILACEEE A

£2

(2BfI). MRFE: T (6~14#0) ©. HYHKE : 1A IEH FAIENEE BEKRE FAHEEXXZ2— 124X 4—,

BBF /N ZDN-MATI17J. (EHSE | HAGE

. BRER

A E: A

. BEOBMEHE

WL ISR O %2) ETHEKRKNTH Y, B TiHm. BLRICEEIHLVWE L OSTOREE L TEORERIITT
B, WHITHROKRFEEIZE o TONILTH B,

CO#ERTIE, A omERE, # 1 R THROEENLNE R, ERNLEEDZ 5100 0 oRERBEONE %
%5:0

. FEORERR:

1750, 7 1 s RE, TR B 2 A OB, EF 28 L CHEEOBRGEE HEL T 5,

| BEONT - FEOEETE

B1M EARNARES - £ELBBROEZH

F2H nkIERZ MVOEE L N

B3M ATHIORAR GEAMFE - LA 7 —1fF - HOREH)
B4l EHTH EATHIORBEII BT HER

510 2 WATHID HATH]

6 sy 1 R & FTH OFE

ETH AT OREARZI

B8 M ATHIDOREL

Fol 3WUTOITHIARDETR & IR 2 Bk

10l n KIEFITHIDITHIR DO ED T

1A TR OFERMEE & n RIEHITHIOTHIR ORI
12 EREATE - AT OFE L ATFI

13 RRTATH) & B TH R 475 O IERIE

#14E 75 ANVDRR

#1650 F ko L HIRRER
LFREOWHEIEIHFTOTFETH D, EEORREIIS U TEPEE L LR LMD B 5,

. RRFERHE S

COVID-190E# & s, A 1HARELO LA — b 3[5%#60%. 1 TOHRRAE (EHTEH2VHEIAELR-) 28
40% & L CRHili S 2 FETH %o

. BRESSUBES:

MIEAEATT I - AR - 81FE - i1 Fedep 1988
HAD 72O OMBALORELE KHHER LABREEE 1986

. B3 URL :
. RERENEE

HFEOBML, AMOBNPVETH D, #FZOHMOATETEAMTE L EMET LI &%, BEWIEEMEL #< %
ELTEBIIHOTIELY, FEPHNETEZ L TB L L VEEIREELTHS ),

. R - RERAVRE

BEAD/INYOLEBRAHR !
R
. T
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492 (2B, MEPI: T (6~1448) ©. EUHE /NI BA FEBRE : SlTEAY BEEAIY— 1 EAX4—
MEF /U ST ZDN-MATIT). EREE  BAE

. IR
S Zawres
Linear Algebra, A

. BEOBMEBE
FMIERBF LG OEER ) ETHERNTHY), BHFEILELA, HLRIIELEEF LWL OFHORBEL LY, ZOREEZIHIT TV 5,
ZOMF T, ATHI O R, Ey— kR ATH OB 2 NE LR BN A ET R S0 0 0MIBEREE Ok & 5.
Linear algebra is an essential tool to handle multi-component quantities, and it helps developments not only of mathematics but also of natural sciences and social
sciences.
This course covers fundamentals in linear algebra, such as operations of matrices, systems of linear equations, determinants of matrices.
Students will acquire relevant skills to perform certain computations.

. REOREBE:
1750, 7 1R GRE 751U S 2 AR & O BRfF, EBI A8 L -5 EE0B A HIEE 35,
The aim is to understand fundamental concepts in linear algebra, such as matrices, systems of linear equations, and determinants, and to acquire the ability to compute
concrete examples.

. BEOAR - FECEETFE :
LB EENR PVER n NS N VO & AT
AT ENR T Py, ATH AT O R
2 YATHIOWATH, GAR & B A%
SEH O 1 RZ, 2 0 1 R
AL — SR EATHI D IEARLETE
. ATHIOBER AL R OfF
3WITOHAT o A O
. VAT 6 RO & 1 YA
3 JCH# . — kTR & 3 RDITHIX
. n ROATHIE
. SEGEEE WA R o
AR & A
- ATFIEC B ERN
L BREFATHIE 7 T A VDL
AR DI 77 Y FIVE Y FOMFHIR A &
. Sets and maps, space of row/column vectors, inner product
. Operations on vectors and matrices
. Matrix inverses for two by two matrices, inverse maps
. Linear transformations in two dimension, linear equations with two unknowns
. Systems of linear equations and elementary transformations
. Matrix rank and solutions of systems of linear equations
. Three dimensional linear geometry
. Volume of parallelepipeds and linear independence
. Systems of linear equations with three unknowns, 3 by 3 determinant
. Determinant of n by n matrices
. Multilinear property of determinant and its application
. Determinant and higher dimensional volume
. Determinant and invertibility
. Cofactor matrix and Cramer's formula
. Application of determinants, Vandermonde formula
. BREERTE A
LA — b /T A MEB L UHRRBROM R EZRE L TEMEIT 20 38 L CIFEER LI B IZHHT %,
Course grades will be based on reports, short tests and the final exam. The details will be explained at the beginning of the course.
. BRELLUSEE
BOAREOAM N - AR - J0FE - W EER 19884 #HRlE
A O HERE  EBs WHIEREE  20114F  Hokkd
MRS ER—BR S 19744F  HFlE
MBS ER—RE SESLHAR 19974 HoRkE
MRS RS BB 20074 HoRRE
MEIRE (QGETHD)  EBR)INER HARRERTE  20154F  #okhd
PROBIGAS AL - R - BRR - AR SPEUAE 201648 BoRbE
BOEREGERR LS RS - SFRE BRSE 20074 HoRRE
EEEAS T A 19914 Bk

. P& URL:

. ERERRES e
FH RBEOFEELSEIL, FREOKYTLEINCH 2T,
E“S’ o = -LiMCYE b AT R 2 3 SRR M < o
Preparation: Students are required to look over the textbook for the next class.
Review: Students are required to solve problems given in the class.

. R - REEE:
. BEADONVILELAHR
W27 L (Not necessary)
. ZOf
PHREB L UOSEHFIIONT
No. 1. AREZIAHAEILOBIZHIZ L AIERMBRETH ), 700 EPNTVD

GE’JSE‘:‘S©WN®W%WNHEEG{GS5@®S®@FWNH

No. 2. WARHAZFH THHOBEETH Y . BAERK AR t MO D 5,

No. 3. it HARDKFHE BT AHHAEOA ) F 25 4 0)77‘[“1%%&) T RER 2

No. 4. 3DFEEN, BHHEEARTLY THARBEPEEMFIAT>725 D,

No. 5. FEBIRZBIHL & b1, ERUAZNEIMZ CTHEMSH LI LiFTws,

No. 6. 3#EHT, FHiD 1 (/\*1@%# SETHFEAME TIRIE S, BERELIT L FEL V.

No. 7. WEREENTH L, ¥ aly VEERIZOWTOREA % . FIZERY P VERIZOWTELN TV S,

No. 8. —[OMBANBEA—HEICF L FoTHY, FHEEL LT, HEMELEETH L,

No. 9. Bl L {EBMENTEY, FAFHLH L {HFPN TV, LERMTOHRE (72720 Y 3 V8 VEERIZOW LA ORI AL E)
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X3

(2BfL). MHRFE : EEFLEI—X (). #HYHE  Marcin SCHROEDER FiESEE  BENENE - FAXIERIE

Bt XX42— 12X X42—. BBF>2/N) 27 ZDN-MATITE. {ERHEEE : &&E.

. BRER

Linear Algebra A

. BEOBMEHE

This is the first of the series of two courses in linear algebra.

The course is introducing students into the main topics of linear algebra at the level of abstraction of vector spaces over
arbitrary field K, but with the focus on real and complex field and with a frequent assumption of finite dimension of vector
spaces.

. FREROIERR

The course has three main educational objectives:

- to provide students with a good understanding of linear algebra

- to develop in students proper skills of mathematical thinking in solving problems

- to prepare students for their own future study whenever they will need an expansion of their mathematical knowledge

. BEOAR - FECEETE

Weekly schedule of topics:

- Preliminary knowledge of high school level of mathematics necessary for the course; The fields of Real and Complex numbers
- Vector Space

- Coordinatization of Vector Spaces

- Matrices

- Applications of Matrices; Systems of Linear Equations

- Elementary Matrices; Rank of a Matrix

- Linear Mappings

- Change of Bases; Intro to Inner Product Spaces

- Inner Product Spaces

- From Scalar Product to Quadratic Forms, to Determinants
- Symmetric and Hermitian Operators

- Unitary Operators; Intro to Eigenvalues and Eigenvectors
- Characteristic Polynomials

- Diagonalization and Spectral Theorems

- Comprehensive Examination

. BRAERHE A

50%Homework
50% Final Examination

. BREBLUEEE

Linear Algebra 3rd ed Serg Lang Springer 2004
83 URL :

. REERSNEE

Frequent homework assignments with problems to be solved and with material for the preparation to the next class

SRS J: 0

BEADNNYILEBAL
No
Z Ot :

Students will receive frequent materials for the study prepared by the instructor.
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K1 (2BA). MEP;: T (6~1448) 0. HUHKE : =K MZEL FEHEE : BHASHER BEtA X4 — 26X X2—
ﬂET>Nu/7.anmmw.ﬁm§%:E¢%

. IREER
IR
Linear Algebra, B
. BREOBMEHE
MIEAREE A CFI & &, X7 PVEROELE, Kot BEAEME, W 75 OBEELZ SR, SR 2 5H5 ) & 5122 D OB O & F 5,
This course is a continuation of Linear Algebra, A. It covers the general notion of vector spaces and related notions such as basis, dimension, inner products, eigenvalues, and
normal forms of matrices. Students will learn computational techniques along the way.

. FEOIERE:
s Ve, BEAME, AR TR OREEIIZBE T 2 B A A OB, FEBAE L oRH OB HE LT 5,
This course is aimed at understanding fundamental concepts such as vector spaces, eigenvalues, inner products and normal forms of matrices, and learning methods for
calculation via concrete examples.
. REOAE - FECEETE !
%1 AHEAT V2R
B2 m HIEEE
830 ATHIOED % MG %
5 4 [l % CHRDRBUTE
%5 [ %IHX - EAME - EAX7 b
60 BEAZER - ) — - NIV OER
70 RSN
%8 ATHIO%F AT e
WO — Ak A 22
EAUEIE DI ag 35
LA 2 FTOE Lo L iR
F12[ AT & A AR
S513M] SFEXFRATE & AR AL e
LAl %22 W
F15E F Lo L IR
T OMRE & T, R NEEZ T 5,
Normed vector spaces
Linear mappings
Linear mappings defined by matrices
Matrix representations of linear mappings
Characteristic polynomials, eigenvalues, eigenvectors
Eigenspaces and the Cayley-Hamilton theorem
Minimal polynomials
Diagonalizability of matrices
9. Generalized eigenspaces
10. Jordan canonical forms
11. Review and exam
12. Orthogonal matrices and orthogonal transformations
13. Real symmetric matrices and diagonalization by orthogonal matrices
14. Real quadratic forms
15. Review and exam
According to the understanding for the lecture of the attending students, the schedule and content of the lecture mentioned above may be modified.

. RHERHMESE -
AT AL (15%) & ¥ T4 VY AT A (15%) . SR (30%) . MIKHER (40%) 12X DEHiEiS 2. FFL IRIR3EE 1 I HICHBT 2.
Students are evaluated on their points from quizzes 15%, online homework 15%, midterm exam 30% and final exam 40%. The precise explanation will be given in the first class.

. BREBSLUEEE:
MR EGESE LR RIES - SERZE BEEAE 20074 BBk
MRS R JIERA LR 2014 2B
MR ER— ¥R 19744 ZEH
MIBAE ER—EE IR 19974 ZEH
MIERESE AR iﬁ%ﬁ 20074 BEE
MIRE (BGETHD  BAJINER HAGRFRE 20154 2%
FAEOMIGAL A1 - e - BRR - FRSE BREME 201648 BEE
MR O REFESME NHEEE 201148 ZEE
SRR PH%E FAHE LA 19914 S5 H
BB WH - k- S - i) SEER 19884 2EH
. B&EURL:

. IRERRES RS
FH RO TEEBEI, BRERATA FOZLT HEFNICHEZ®ET.
BB AT NEFEV AT L ER D,
Preparation: Students are required to look over the textbook for the next class.
Review: Students are required to solve problems given in the class.

. R - EROIRE
. BEAD/NSYOLEEAS
AN
No
Z D :
FREOBENE LMEETEIIA B ERNTERINL 2D L, ZOYAIE BEEERICENT %,
The contents and schedule mentioned above may be changed for various reasons. If any, such a change will be announced during lectures.
BRI L BEEIIONT
No. 1. —HISOMBARNT—FICTLI->THY, FHREBLLLI . HEMELEETHLOT, et LTHRHNT 4.

OO\IO\UT»PUJMH

No. 2. TEZLZHHATHIrYLT T LEFoTW L,

No. 3. #fAHADORFHE B 2MBRHDOA ) ¥ 25 20N % EO BRI 243

No. 4. 3OFEHED, BTHEEARTL Y THEETBARFEEMTIATo720 D,

No. 5. MEEBAZRBIIAL & b2, HARNZNAIINZ TLEMEH L) EiFTwa,

No. 6. 3HBHERCT, PO 1 KA S 5F AP F TIRIL < B5, FIEFER D #E L v,

No. 7. WM TH D, ¥ aly VEEFRIZOWTORED : . FIZERY P VZEBIICOWTERI LTV S,
No. 9. B RWMEINTEY, LWL S L EPN TS,
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7K1

(2Bf7). WRFE - T (6 ~1440) @. HYHE  BR BiE PIENETE  FHRMEMAH FELAX8— 1 22X 28—.

#BF>/NU 5 ZDN-MAT118J. {EHSE : HASE

=
ToswhEo®

O~ U1 = Wi

11.
12.
13.
14.
15.

. MR -

OO\]G}L”MPCAJ[\'JP—‘

. BEER

HIAEL S
Linear Algebra, B

. BEOBMEHE

PIEARECE A&k &, X7 PVZEBOMEER, o, BEAEHE. NE, 700 &2 e, BN 2R &2 Z1IC0o 0 oERBEON% %
F R

This course is a continuation of Linear Algebra, A. It covers the general notion of vector spaces and related notions such as basis, dimension, inner
products, eigenvalues, and normal forms of matrices. Students will learn computational techniques along the way.

. FEOIERRE:

Bz PVZERM, BAHE. WEL TR OBEIICET 5

FEAME SO, B Z @ L -FREOBR BT R T 5,

This course is aimed at understanding fundamental concepts such as vector spaces, eigenvalues, inner products and normal forms of matrices, and
learning methods for calculation via concrete examples.

. BEONE - FECEETE !

. N7 MVZER

1 RMOT & 1 RGER

. AR & KT

. BIBBAR DG L

. IR

FEIEDE R

L IEEEERbE Y a2y oRER
EAfEEEF~XT bV

. B AT oAb

K AALOIE

2 B O FELETE

FERFFRATH O FE A

TV I — FFE

EBATH & 2 DREHET

Ta vy UEEBOM

. Vector spaces

. Linear dependence and linear independence
. Basis and dimension

. Image and kernel of a linear map

. Rank theorem

. Change of basis

. Orthonormalization and Schwartz inequality
. Eigenvalues and eigenvectors

. Characteristic polynomials and matrix diagonalization
Application of matrix diagonalization
Canonical form of quadratic curves
Eigenvalues of real symmetric matrices
Hermitian inner product and its property
Normal matrices and their canonical form
Jordan canonical form

LAR—= b /AT A MEB XUCHIRHEBROMRZARE L CEHIiT 50 5L CIEBSEE 1 RBICFHYIT 5,

Course grades will be based on reports, short tests and the final exam. The details will be explained at the beginning of the course.
6. HRELLUSEE:

MIERIATT N - @A - 88 - il EIEFE 19884 HEH

I oA FRESME NHBES 20114F =EFH

MRS ER—ED SEIERE 19744 BEE

PSS RR—ER LR 19974 ZE#E

MIEAREE PAED BEEEE 20074 EHE

MRS (SETHD  BARINER ARG 20154 &

%ﬁl%@“iﬁﬁﬁ’i’x b ERE - FRIR - FREE O REREE 20164F HEE

FMOEARBGRFE L ARIEN - SRREH BEAE  20074F  [#oRhE]
BB A% Sévl\rl_liu”jh‘ﬁq‘i 1914 2% H

. F*%EURLZ

8. BERRENFE:

THKBOTVERSEIL, BREOH LT HEINCHZET .

58 - ZRO@EFEPIG 2 5 N/ M A RN
Preparation: Students are required to look over the textbook for the next class.
Review: Students are required to solve problems given in the class.

9. X - EREARE

10. BEAD/SYIALELAHR
V%7 L (Not necessary)

. ZOfE:

HIWIBHRERE B TROEAES: AL W R, TROBAEL Mgk & RIS - SRR, WA 2L £
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K1 (2Hf). MRFH T (6~1448) O©. HLUHK  [RA BR MENRETF  FHMFMAR. FEL 22— 24X 24—
MBF >N > 7 ZDN-MATI18). {EMSEE : AAE

1. IR¥EHEE
S 2w e
Linear Algebra, B

2. BEODEMEHE :
PIEAREE AT EfE . N7 MVZEB ORI, Kt BEAMHE. N, 7750 Sx i, BN RETE % HI2o0 28R BEo
FIIE =
This course is a continuation of Linear Algebra, A. It covers the general notion of vector spaces and related notions such as basis, dimension,
inner products, eigenvalues, and normal forms of matrices. Students will learn computational techniques along the way.

3. PEOIEHEZ
By MOVZE, EAE. N, TS ORI T 2 AR SO, FEEE L -EHREoOES R BEL T 5,
This course is aimed at understanding fundamental concepts such as vector spaces, eigenvalues, inner products and normal forms of matrices,
and learning methods for calculation via concrete examples.

4. BEOANR - FELEEFE !

. X7 M VZER

1 M7 & 1 RGER

3 R/ &

. WIEGBOB LR

WItE R

. RO

CIEHERALE Y2y OFRSER,
EGEMELEEAENR7 MV

9. FAEX LT oAl

10. xfAfboIsH

11, 2 R ORELET

12. FERHATHI O H il

13. TV 3 — FNEE

14. IEHATH & Z DREHETE

15. ¥ a V¥ VRO

1. Vector spaces

2. Linear dependence and linear independence
3. Basis and dimension

4. Image and kernel of a linear map

5. Rank theorem
6
7
8

OO\]@U‘I&OJ[\J»—A

. Change of basis
. Orthonormalization and Schwartz inequality
. Eigenvalues and eigenvectors
9. Characteristic polynomials and matrix diagonalization
10. Application of matrix diagonalization
11. Canonical form of quadratic curves
12. Eigenvalues of real symmetric matrices
13. Hermitian inner product and its property
14. Normal matrices and their canonical form
15. Jordan canonical form

5. REEFHMEAE
LAR=b AT A MNEB L OMRABROBEREZRE L CEHIIT 5, #EL I3BESE 1 RBEICHIT %,
Course grades will be based on reports, short tests and the final exam. The details will be explained at the beginning of the course.
6. THEHLUEEE
IR A FREF ML 19914 HRHE
MBRBORTE FEE=H NHEEBA 20114 2EF
BOEAHEY: ER—RR StiERE 19744 2EH
MR E AER—E8 ﬁiﬂw 19974 ZE#
MIERES AN BEEE 20074 2EE
MEE (SETHD  BRIIER] HAFEIE 201548 2%
PAEOMIEAS b - - TR - FREE RPRAE 201648 B%
MORAHGESR L MRS - SRREH KRS 20074 &%
MIERBATFT I - B - §1FF - )1 $E3ER 19884 & #:
7. BEURL:

8. IRERFRENFEE
7“'ﬁﬂ®?%%%%h‘ﬁﬂi®&é?é EHTICH 289,
1538 - BRI OFEFRAIG 2 5 NG HE 2 ZERFINO#E
Preparat1on. Students are required to look over the textbook for the next class.
Review: Students are required to solve problems given in the class.

9. ¥ - EERMNIRE:
10. BEADNYALEBAHK :
WE AT A4 FBEZL & (Necessary)

1. Z0Ofth:

==
=

=
El
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BRILACEE B

K1 (2Hfy). WRFH: T (6~1448) @ BUYE  HIE 7 MEBREF . FEEAXZ—2EXZX5-.
BEBF >N T ZDN-MATI18). EHEFE - BAGE.

. BEHER

IS
. BEOHMEHE !

BOEAREE: A ICHI &6 E, N7 MVEMOER, kit, BEEMHE, WE 1T00BELR E2ikvy, EENZEED 2 HI2o0o
OMIEREEE DR & 25
. FEOREBE:

Bxr MVZER, EAME, NIE, THIOBE(LICEE T 2 A S ORE, EF L L -FTEEOEEEEEE T 5.
. BEORE - FELEETE

N7 b IVZER

1 AR & 1 kbt)E
L & kT
I BAR O &%

RIT B
FE DL
EHRERALE 2 23y OAEEL

Al & EAA N b
HEIE TR & ATH R AL
AL IS H

2 R HhFE D IEHES
FEXFRATHI O [ A il
VI — MR
IEHATH & 2 OREHET

F Lo LR

ZHELEOMRE LY LT, NERVEEZHET 5.
. BEFHEAE ¢

LAR—=bF /T AMEB O EBRBROGERLRE L CGHET 2. 5L IXFES 1 MBICHTT S
. BRESSLUSEE

MIEREEE ZeiiE BEafE 2008 EH

KEgas MR o BWHBR 2019 &%

PEIREOAM BREIEE WRRFHRE 1966 EE

© 00 3 O O & W N+

= = = e
O W= o

. BEURL :
. IRERRNZE

TEH WHOTEEZSEIL, ZELEOFHYUT LEIICHZET.
BE - KR OFIZH- 2 O W7z E B & ER R A7 <

. EFE - ERIRE

. BEAONVIOLEBAR !
AE

. ZDM

FRFIFIHEL 2V, MEORETZEEL VL OPHNTLOT, BOOHAI G0 DTHELTHRL . 4B, £H
OBEL RS H#E ) — PR ERATETT.
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BRILAEE B

K1 (2Hf). WRFH: T (6~148) ®©. BUHE : XF HAR MEBESF MK - TOKRIPE F#EEXX2-:12¢
AZX&—. ®EF N> ZDN-MAT118). fERSEE  BAE

1. BB
HIEARE: B
Linear Algebra, B

2. BREOHMEBE !
WMIEREE AICH &kt &, X7 PIVEMOFELE, Koo, BEAEMHE, A, [T 0RELR v, BN RFR T 2 HI2oF 20808
REEFE DU % F 5,
RFEILT T4y (VTNMF AL L) Thrbhs,
This course is a continuation of Linear Algebra, A. It covers the general notion of vector spaces and related notions such as basis,
dimension, inner products, eigenvalues, and normal forms of matrices. Students will learn computational techniques along the way. This
course will be held online (real time).

3. FEOREBE:
B s bVZER, EAME. . T OZE(LICE 3 2 BRSO E, FEFZELHEEOEELZ EEE T 54,
This course is aimed at understanding fundamental concepts such as vector spaces, eigenvalues, inner products and normal forms of
matrices, and learning methods for calculation via concrete examples.
4. BEOAR - FELEETFTE:
L X7 N VZER
1 M7 & 1 IRGER
LK & RTT
I BAR DG L%
WL e
HIRDL
TFHESALE T 230y OAER
B & B b v
9. FMHEHENX LATHIOR ML
10. xHfafbo)sH
11. 2 ki OREEETR
12, FEXRATY O A
13. Tv3I— M
14. IEHATHI & Z OFHETR
15. F Lo &3l
1. Vector spaces
2. Linear dependence and linear independence
3. Basis and dimension
4 . Image and kernel of a linear map
5. Rank theorem
6
7
8

OO U W+

. Change of basis
. Orthonormalization and Schwartz inequality
. Eigenvalues and eigenvectors
9. Characteristic polynomials and matrix diagonalization
10. Application of matrix diagonalization
11. Canonical form of quadratic curves
12. Eigenvalues of real symmetric matrices
13. Hermitian inner product and its property
14. Normal matrices and their canonical form
15. Summary and final test
5. RHERTESE
TADN - REEOMEERA L TR %0 FEL ITIRES 1 IHICHHT %,
Course grades will be based on short tests and other tasks. The details will be explained at the beginning of the course.
6. FRELLUSEE
BAEORILAL AL - o - TR - fR3E AR 20164F BEE
MOERE ER—ES LR 19974 BEH
7. FA&E URL :

8. IRERRESNFEE
Y ZROARHE LI L, RICEBETE S L) ICHEMT 2, #0525 N BE & S ERER A < o
TH KHEOTFEESEIL, BREFOULTLENICHEZET,
Review: Students are required to solve problems given during class and prepare questions.
Preparation: Students are required to look over the textbooks, etc. for the next class.

9. 75 - RERAIRE:
10. BEADQNNYIALELAL
P Z2 7% L (Not necessary)

1. Z0Ofth:
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BRILACEE B

K1 (2BfI). MRFH: T (6~144) ©. HYHE  BHE i FIEBEE  SHHEXRF. F#EtX 24— 2€x258-.
MEBF /U T ZDN-MATI8). EREE : BAE

1. 1888
S Zawr e
Linear Algebra, B
2. BEOEHEHE:
PR A DI & &, X7 PVEROEE, Koo, BEAHE. W 77 0REL R &2 oo, BN R 2 520 D oMIBREBEEO WA T £ 5,
This course is a continuation of Linear Algebra, A. It covers the general notion of vector spaces and related notions such as basis, dimension, inner products,
eigenvalues, and normal forms of matrices. Students will learn computational techniques along the way.

3. FEOREEE:
Bz PVZERH. BEAME, WK, IT5ORENICHET 2 A SO 8E, EF 2@ L cRREoR B BEL 75,
This course is aimed at understanding fundamental concepts such as vector spaces, eigenvalues, inner products and normal forms of matrices, and learning methods
for calculation via concrete examples.

4. BEORR - FECEETE
A T4 VR FIT 235612, Google Classroom % FIfi 3% F#ETT.
VA%
1 KA & 1 KRGS
Hehik & T
I EAR DR L%
WILE B
LI D2
TEHELALE ¥ 230y DRSS,
[l il & B AT BV
9. FrEARER L ATHI O ML
10. A fafLolsH
11, 2 K ORHET
12, FERFRATHI O A il
13. TV 3 — AT
14. IEBATHI & 2 OREHET
15. ¥ a g AEER OGS
1. Vector spaces
2. Linear dependence and linear independence
3. Basis and dimension
4. Image and kernel of a linear map
5. Rank theorem
6
7
8

OO\‘I@U'!%LOM»—A

. Change of basis
. Orthonormalization and Schwartz inequality
. Eigenvalues and eigenvectors
9. Characteristic polynomials and matrix diagonalization
10. Application of matrix diagonalization
11. Canonical form of quadratic curves
12. Eigenvalues of real symmetric matrices
13. Hermitian inner product and its property
14. Normal matrices and their canonical form
15. Jordan canonical form

5. RURERRHAE A -
LAR=b - /hT A MEB L OWRHEBOMRERE L CEHIIT 50 #EL I3RS 1 MBICHIT 5.

Course grades will be based on reports, short tests and the final exam. The details will be explained at the beginning of the course.

6. HREHSLUSEE
MO H - SR - JIRE - WI EER 19884 #RkE
IO RS NHESH 20114 BEE
BOEAH ER—R R 19744 BE#
PMIARE ER—HE TR 19974 % #H
BRSSP B 20074 BE#H
MEAH QGIM)  BR)INER BHAGRGRM 20164 Z%H
PAEORIEREL A b - ok - BRR - RS BRESE  20164E BEH
BOBAEGESR LY MRIES - SFRE BHRAE 20074 ZE#E
EEEOEAE FHGE  EmRE LR 1914 S5
7. BSE URL:
8. IREMRENFAE
FH D REDOAFIZOWT, EREORUENTICH 2@ (4597 ~905) 0
15—” CEREB LV - ba@mAEL, #ETICS S NEEMEE M (455~9057) .
Preparation: Students are required to look over the textbook for the next class (45 to 90 minutes).
Review: Students are required to solve problems given in the class (45 to 90 minutes).

9. X7 - ERAIRE:
10. READONYILEBAS
7% L (Not necessary)

1. 20 :
HREB L U0BEFIIOWT
No. 1. FRZEIRFAEOHIZMEI L 2 EHHHRFTH Y . o) T CEPNL TS,

No. 2. RARHKFHLFMOBLFETH Y . B 2B & MBI’ D 5o

No. 3. i HADKRFHFIZBI MO N ) F 2.5 A 0)77‘|D ZIED BRI R K

No. 4. 3OFHEN, BTHELHETI) TELRLBENFETNTIATo 726D,

No. 5. BRI L & HIC, EAMZAFICMA TTAMISH LY LiFTwb,

No. 6. 3#BHER T, “FilD 1 AR S BT HHAME TRA (B b, BEEELTHOFFEL V.

No. 7. V\]E IBHERTH Lo ¥ a vy YEERIZOWTOREA % < FITERT FVEMIZOWTEINL TV S,

No. 8. DOFWMENEN—FIZE L T-oTHBY, PEHEEZ LT, HEMELEETH S,

No. 9. WJ ?6% CRRRENTHEY, FLAWSH L CEPN TR D, THEMINTFOBFE (72720 Y a V8 VERERIZO W TR DL ED)
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BRILAEE B

K2

(2 Bfy). MHRFH: HO. HLUHE TN B FIENESE  BPMER. FHEtX 8- 2€x28-.

®BBF /N 1 ZDN-MAT118J. (EHSE 1 HAGE

. BRER

M E

. BEOBMEHE

MBS AT & & N7 MVEROREE, Rkit. BAEME. W, THIOBRELR &2 v, BENZERIZHI2002
OIMFEREFE DA T F 5.

. FEOEERR:

BNz PVER, BEMHE. WL TV OREELICET 2 EASOEME, EflzHE L CRREOBRGEEEEL T 5,

. BEORR - FECEETE !

1 —3Mm AEEEKIT, 1 RMHE

B4 - 6m o zemM & RTTER

BT -9M BEAM- EAEN MV EaL
B10— 12/ AR, IEBBESIEEE, BE2AT5)
5513 - 14 FExFRATHI O AL

g5 o

. BRHERHE S

LR—= b /AT A MEBID (HITTREZR 513) BREBROBREHEE L CEHEITT 2.

. BRESLUBESE
. BEURL :
. IRERRNZE

BT ENDMBMERC £ IZLT RS

. EF - ERRAIRE
. IBEADONYALEBAH

R

. Z Ot

FHRFIE O b 0= A
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BRILACEE B

k2 (2Hfy) WRFH : BO BLAYE TR R HEREE  BEMEM BEH#E LA X2- 2€XX2-MBEFNUT:
ZDN-MAT118J. S @ BARE

5

. IR
IR EF
Linear Algebra, B
L IREOBMWEHE
MIEREE AT & k&, X7 PVEBORK, KT, BEAEME. W THIOREEL L &Rk, BN 55 % 5120 O O8I RBF Ok £ 5 5,
This course is a continuation of Linear Algebra, A. It covers the general notion of vector spaces and related notions such as basis, dimension, inner products,
eigenvalues, and normal forms of matrices. Students will learn computational techniques along the way.

. FEBOEEBE
By MVER, BEAME. NE, 75 OFEICB T 2 A SO BFE, FEF 2l L 25 H B0 HiEL 35,
This course is aimed at understanding fundamental concepts such as vector spaces, eigenvalues, inner products and normal forms of matrices, and learning methods
for calculation via concrete examples.
REDAR - HECEETE
. N7 M VZERH
1 AL & 1 IRGER
I & WTT
WIEBAR D% £ B
HIK DL
EHERALE ¥ 230y ORER
EEHEEEENT SV
9. FEEARR LTI AL
10. xAfboIsH
11, 2 RIS OBRAETR
12, FERFRATH O il A i
13. =)V I — hRE
14. EBATHI & 2 OfEHET
15. ¥ a V& AEER O/
1. Vector spaces
2. Linear dependence and linear independence
3. Basis and dimension
4. Image and kernel of a linear map
5. Rank theorem
6
7
8

0~ U W

. Change of basis
. Orthonormalization and Schwartz inequality
. Eigenvalues and eigenvectors

9. Characteristic polynomials and matrix diagonalization

10. Application of matrix diagonalization

11. Canonical form of quadratic curves

12. Eigenvalues of real symmetric matrices

13. Hermitian inner product and its property

14. Normal matrices and their canonical form

15. Jordan canonical form

. BUEERMEAE -
L= b - /T A MEB L OHIRRBROM R EZBE L CRHMET 20 38 L IFESES 1 I HIZHHT %,
Course grades will be based on reports, short tests and the final exam. The details will be explained at the beginning of the course.

. BRELLUSEE !
BGOSR - JE - ) IR 19884 Rk
MERHE OIS LR E= NHEEA 20114 BRH
IR R TR 19744 SRk
MRIEARE fER—HR LA 19974F  #oRkE
MIERES: PAE BeEERE 20074 HoRbE
MAEME (UGETHD  RANNER HAGRRRH 20154F bk
BREOBI ML - (0 - R A SRS 20164 SORME
MOBARGHESE L MRIES - SFREW BHRAE 20074 HoRkE
EEERORAE FHEWE AR 19914 HRkE
MIEARES: GBrdehi) AR HARR R 20104F 2Rk

. B&E URL :

. BRERESNFE
TH D WBEOTEESHEIC, FREOKRYUT LEINH 2T,
158 B OFEHRPICG 2 O N WE Y RN <
Preparation: Students are required to look over the textbook for the next class.
Review: Students are required to solve problems given in the class.

. R - RHRIRE:
BEAD/NSYIALELRAHR
P87 L (Not necessary)
. ZOfE:
HRHEB L UBEHIIOVT
No. 1. ARZFEIHFASEOLIZMEIC & 2 EHERETH Y . o) T CEPN TS,

No. 2. WHRHAFHTHHOBEETH ). BAEGZH & REICEGTD 5.

No. 3. it HARDOKRFHE B 2MBRED N ) ¥ 2.5 A OT5% EH 7L 2 43

No. 4. 3DFEHED. BHEEBETEY THELRBEWFEZFIATo72 0,

No. 5. FEEBRABHE & 512, BARPZHNFIMZ TTEMIGH I LIFTwnb,

No. 6. 3EBMEL T, FH O 1 KEHED 58T HFEAME TIRIE < BRS, BEELECCR L FEL V.

No. 7. WEIIEENTH L, ¥ a Ny VEERIZOWTOREAZ . FIZERY P VERIZOWTELPN TS,

No. 8. —[HZOHHJRHNEN—FICF L FoTEBY, FHEEL LT, MYMELEETH L,

No. 9. Bl LRI NTEY, FLHEHLS L EPN VD, TERANTOHRE (72721 Y 3 V& VEERIZO W TS E O A L3E)
No. 10. WAL EE TRl oW TH 2,
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BRILAEE B

K2 (2HfI). MRFEIH: EQ. HYUHME . AH EH FESRE . FAEEXAXZ— 2€4X8—-. #EFNUCY:
ZDN-MAT118J. {FFEE : HAE.

1. IB¥EE
IR B B
Linear Algebra B

2. BEOEWEBE :
MIEREEE A ICBI&mE. N7 MVZEBOIE, Ko, EEME. WE. 7750 Ea e, BN LREHHED 2 31220
DRI DS & 22 55,
This course is a continuation of Linear Algebra, A. It covers the general notion of vector spaces and related notions such as
basis, dimension, inner products, eigenvalues, and normal forms of matrices. Students will learn computational techniques along
the way.

3. HEOIEBE :
Bxs MVZER, EAE. WIE. 175 ORI 2 A SO BE, EfEE L -FHRE0E S AL 35,
This course is aimed at understanding fundamental concepts such as vector spaces, eigenvalues, inner products and normal
forms of matrices, and learning methods for calculation via concrete examples.

4. BEORR - FECEETTE !
(1) #IEG%

) MIEEAROEKBATY

) EAEMEEENRS MV

) == NIV rOEH

) frEl Ot AL

) X7 N IVZER O N

) IEHERIEK & BT

) SERATHI O AL

) 2 W

0) 1Efli 2 wIEX

11) X2 M VZER o [E

12) AUk 2=

13) 2=

4) Va )y s iERE

) TV I — hZefy

Linear maps

Matrix representation of a linear map

Eigenvalues and eigenvectors

Cayley-Hamilton theorem

Diagonalization of matrices

Inner products

Orthogonal basis and orthogonal matrices

Diagonalization of real symmetric matrices

Real quadratic forms

0) Positive definite quadratic forms

11) Isomorphisms of vector spaces

12) Dual spaces

13) Quotient space

14) Jordan normal form
(15) Hermitian space

5. EAERMEAE -
HEHRL/NT A N BLOERRBROBERZHBAE L T 50 #EL IXRES 1 RBICHHET 5,
Course grades will be based on exercises, short tests and the final exam. The details will be explained at the beginning of the
course.

6. HRESLUVSEE:
MOEREEE = MiE BEAE 2008 HEHE

7. FAE URL :

8. IRERENEE
B E OB E Z BRI, HaIcEEE LB e,
Solve the exercises in the text and review
9. EE - EREE:
10. BEADONVILELRAHL
S
No
1. Z0fth:

= © 00 3O O~ Wb =
=D o Do —
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BRILACEE B

K2

(2 Bfy). MHFH: O HLUHE SR F— FENET BERUELRE. FBEtAXZ-:2ExX2%2-—

BBF /N 1 ZDN-MAT118J. (EHSE | HAGE

. BRER

M E

. BEOBMEHE

MBS AT & & N7 MVEROREE, Rkit. A, W, THIOBRELR &2 v, BENZERIZ 12002
OB DA F 5

. FEOEERR

BNz PVER, BEME. WL TV ORELICET 2 EASOEME, EflzHE LR RE0RGEEEEL T 5,

. BEONR - FECEETE

CFEEEWIT, 1 RMSTE

- BRG] & IRICERR

- EAME - BAENRY BV et
- IR, IERESCER. E AT

- A FATHI OXF AL
IOV I — FNFEE TV — MTH
- IEHATH
. BRIERHE S &
LAR=1b /T A MEBLOMERBBEOMEEZRE L CEHIIT 5. L IIZHES 1 B ICHHAT %,
. BRESLUSEE
MIARE R —H8 R HAR 1997/4 /25 HEE
. B9 URL :
http://staff miyakyo-u.ac.jp/~k-taka 2 /linalg.html
. BRERENFE

Lo bHEBZ LT, DhrbiwneIAIIHEMTHI L.

. EFE - EREE
L IBEAONNYIUEBAR

R

ki
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BRILAEE B

k2 (2Hfi). WRFEEH: EO. HUHKE HE A FERRE  SHUEERE. F#ELAX2—2EXX%8-.
BEF /U T ZDN-MATI8). EREE : BAE

. IR
S Zawr e
Linear Algebra, B
. BEOBMEBE
PR A DI & &, X7 PVEROEE, Koo, BEAHE. W 77 0REL R &2 oo, BN R 2 520 D oMIBREBEEO WA T £ 5,
This course is a continuation of Linear Algebra, A. It covers the general notion of vector spaces and related notions such as basis, dimension, inner products,
eigenvalues, and normal forms of matrices. Students will learn computational techniques along the way.

. FEBOEEBE:
Bz PVZERH. BEAME, WK, IT5ORENICHET 2 A SO 8E, EF 2@ L cRREoR B BEL 75,
This course is aimed at understanding fundamental concepts such as vector spaces, eigenvalues, inner products and normal forms of matrices, and learning methods
for calculation via concrete examples.

. BEOANR - FELEETE !
A T4 VR FIT 235612, Google Classroom % FIfi 3% F#ETT.
VA%
1 KA & 1 KRGS
Hehik & T
I EAR DR L%
WILE B
LI D2
TEHELALE ¥ 230y DRSS,
[l il & B AT BV
9. FrEARER L ATHI O ML
10. A fafLolsH
11, 2 K ORHET
12, FERFRATHI O A il
13. TV 3 — AT
14. IEBATHI & 2 OREHET
15. ¥ a g AEER OGS
1. Vector spaces
2. Linear dependence and linear independence
3. Basis and dimension
4. Image and kernel of a linear map
5. Rank theorem
6
7
8

OO\‘I@U'!%LOM»—A

. Change of basis
. Orthonormalization and Schwartz inequality
. Eigenvalues and eigenvectors
9. Characteristic polynomials and matrix diagonalization
10. Application of matrix diagonalization
11. Canonical form of quadratic curves
12. Eigenvalues of real symmetric matrices
13. Hermitian inner product and its property
14. Normal matrices and their canonical form
15. Jordan canonical form

. BRAERHES i
LAR=b - /hT A MEB L OWRHEBOMRERE L CEHIIT 50 #EL I3RS 1 MBICHIT 5.

Course grades will be based on reports, short tests and the final exam. The details will be explained at the beginning of the course.

. BRESSLUSEE:
MO H - SR - JIRE - WI EER 19884 #RkE
IO RS NHESH 20114 BEE
BOEAH ER—R R 19744 BE#
PMIARE ER—HE TR 19974 % #H
BRSSP B 20074 BE#H
MEAH QGIM)  BR)INER BHAGRGRM 20164 Z%H
PAEORIEREL A b - ok - BRR - RS BRESE  20164E BEH
BOBAEGESR LY MRIES - SFRE BHRAE 20074 ZE#E
EEEOEAE FHGE  EmRE LR 1914 S5
. BEURL:
. BRERESFE
FH D REDOAFIZOWT, EREORUENTICH 2@ (4597 ~905) 0
15—” CEREB LV - ba@mAEL, #ETICS S NEEMEE M (455~9057) .
Preparation: Students are required to look over the textbook for the next class (45 to 90 minutes).
Review: Students are required to solve problems given in the class (45 to 90 minutes).

. R - EHRISE:
BEADINY O EBEAHR
W7 L (Not necessary)
. ZOft:
HEEB L UBEEIZONT
No. 1. ARZIHBEFHOBIZMIZ X ZIEHBEFHETH ) 79D RTLHEIN TS,

No. 2. RARHKFHLFMOBLFETH Y . B 2B & MBI’ D 5o

No. 3. i HADKRFHFIZBI MO N ) F 2.5 A 0)77‘|D ZIED BRI R K

No. 4. 3OFHEN, BTHELHETI) TELRLBENFETNTIATo 726D,

No. 5. BRI L & HIC, EAMZAFICMA TTAMISH LY LiFTwb,

No. 6. 3#BHER T, “FilD 1 AR S BT HHAME TRA (B b, BEEELTHOFFEL V.

No. 7. V\]E IBHERTH Lo ¥ a vy YEERIZOWTOREA % < FITERT FVEMIZOWTEINL TV S,

No. 8. DOFWMENEN—FIZE L T-oTHBY, PEHEEZ LT, HEMELEETH S,

No. 9. WJ ?6% CRRRENTHEY, FLAWSH L CEPN TR D, THEMINTFOBFE (72720 Y a V8 VERERIZO W TR DL ED)
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WIEAHEB
£2 (28f1). WRFH: T (1~5, 15~168) O. BLHE : KA/ %5 FEHHS  WEMEH. Bt x2—:2+¢

X

24—, #BF>NU LT ZDN-MATI18J. EHSE ' BAE

. ®EER
S AW G
Linear Algebra, B

. BEOBREHE :
WIEREAIZH S 0E W) ETEANTHY) ., HFEFILBEAA, BLRAIZEEILRVWELLOFHORBEL L), ZOREEZIT TS,
ZCTIHIEAEE AT &R E . N7 MVEB O, KT, BAMHE. AR TV ORIEL R SRR, BN R ETE T % 51200008
RO % F 5,
Linear algebra is an essential tool to handle multi-component quantities, and it helps developments not only of mathematics but also of natural
sciences and social sciences.
As a continuation of Linear Algebra A, this course will cover the general notion of vector spaces and related notions such as basis, dimension,
inner products, eigenvalues, and normal forms of matrices. Students will learn computational techniques along the way.

. FEOEEBRE:
BT PVZERL X7 MV 1 RESIEE, BB ORI, BAHE. N TH OB T 2 AR & O, F6 % 8 HikoBEG
HEEET 5,
This course is aimed at understanding fundamental concepts such as vector spaces, linear independence of vectors, subspace, dimension,
eigenvalues, inner products and normal forms of matrices, and learning methods for calculation via concrete examples.

BEODNE - FEEEETE :
«7%»”%&&%5@

e, MIEEEOG EA%, WL— R OfFZEMH
1&Miklmﬁﬁ\ﬁﬁkmﬁ

. BREOZM LRIt WITER

. HRROER

22 O & SLmEB sy

N & IEHIE AL

B2 22 & A5

9. EAEMEEANY MV, [THIO AL

10. 2 KB OEAETR

11, LISl . r—L— - NIV b o

12. TV I — bANFE & IEHATEI

13, IEHATH B & OFERFRITH OFEHET

14. MIERRH (D

15, PR (2)

1. Vector spaces and linear maps

2. Subspaces, image and kernel, space of solutions of linear equations
3. Linear dependence and linear independence, basis and dimension
4. Properties of dimension, basis change, rank theorem

5. Basis extension
6
7
8

oow@m.poom»—"

. Sum and intersection of subspaces
. Inner product and orthonormalization
. Orthogonal complement and orthogonal projection
9. Eigenvalues, eigenvectors and matrix diagonalization
10. Canonical form of quadratic curves
11. Application of matrix diagonalization. Cayley-Hamilton theorem
12. Hermitian inner product and normal matrices
13. Canonical form of normal matrices and real symmetric matrices
14. Review of homework (1)
15. Review of homework (2)
. BAERME A A
TR B & CHIRABROM R 2 (ZIFESITRE L CEFHlis 20 L IXFRMREICHIIT %,
Course grades will be based on homework reports and the final exam. The details will be explained at the beginning of the course.
. BRERLUSEE
MEARE QGTH)  ERJINER HARFEmA 20156 #RkE
BOEAREE ER—ER iR 1974 %
. B URL:

. BEEEAFRE
FHKBAOFTEERSHI, BREOHLTLEHICHEZET,
@:%’ CHREOEEME L E 2 SIS ) R AR T D,
Preparation: Students are required to look over the textbook for the next class.
Review: Students are required to solve exercises in the textbook and verify the understandings.

9. X - THREVERHE

RO/ A A B RS
A

No

Z 0t :
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BRILAEE B

&2 (2Hfy). WERFH: T (1~5, 15~168) @. HUHK  EF EIX PIEHES  EFMAER. REtxXX2—:24€4
28—, #EF N LT ZDN-MATI18). {EASEE 1 BAE.

. IREBEE
IR
Linear Algebra, B

. REOBEMEHE
IR A &R &, X7 MVEBOKER, Koo, EAMHE. PR 750 &x P, BRI % F 2o o oM R EE oMk & 45,
This course is a continuation of Linear Algebra, A. It covers the general notion of vector spaces and related notions such as basis, dimension, inner products,
eigenvalues, and normal forms of matrices. Students will learn computational techniques along the way.

. FEOHERE
s bVZER, EAMH. N, TV OREICB T 2 A OE, FEl xR0 B L 75,
This course is aimed at understanding fundamental concepts such as vector spaces, eigenvalues, inner products and normal forms of matrices, and learning
methods for calculation via concrete examples.

BEDODNE - HELEETFE
. R M VZER
LA E 1RGSR

. R EKIT

. BIEBR OB LR

. KICEM

. RO

O IEHESALE Y 2y OFRER
. BEAEMEEEAENZ PV
AR S AT O AL

10. - AfLoIEH

11. 2 Rili#t o fRHET

12, FERFATY O A fiE

13. TV — MARE

14. IEBATH] & 2 OREHET

15. ¥ a vy VRO

1. Vector spaces

2. Linear dependence and linear independence
3. Basis and dimension

4 . Image and kernel of a linear map

5. Rank theorem
6
7
8

© 00~ U W

. Change of basis
. Orthonormalization and Schwartz inequality
. Eigenvalues and eigenvectors
9. Characteristic polynomials and matrix diagonalization
10. Application of matrix diagonalization
11. Canonical form of quadratic curves
12. Eigenvalues of real symmetric matrices
13. Hermitian inner product and its property
14. Normal matrices and their canonical form
15. Jordan canonical form
. BRAERTAE S
LAR—= b /T A MEBLUOWIHRABOBR LG L CEHIIT %0 37 L IIIRES 1M HICHHT 2,
Course grades will be based on reports, short tests and the final exam. The details will be explained at the beginning of the course.
CBRELLUSEE:
BRSO H - SR - B85 - Gl SR 1988 ZEH
MIAH O FFE=H NHEEBEBH 201147 2EF
; 7 ER—A SR 19744F BEE
MRS ER—EE SR 19974 BEE
MRS PHED BerEE 20074 SEE

MIIRE (GETHD  BANRER HAF WL 20164 2%
BAEOMIAS ML - - R - RS SR 20164 2EH
MOEAREGRR LW RIES - SFREV] SR 20074 2EE

AR FHWE  FArRE R 19914 S5E
. B&EURL:
. IRERENRE
FB O KBOFEEXSHZIC, FREFEOZYLTHEANHEZBT,
1538 - BRI OFRTIE 2 5 N WE 2 2 ER MR < o
Preparation: Students are required to look over the textbook for the next class.
Review: Students are required to solve problems given in the class.

. KT - KRR

IBEADNNYILEBAS
W57 L (Not necessary)

. T

HEEB L OBEFEIIOWT
No. 1. KSIHHABOBIMIC X 2 (BAIBHETH ), 570 ) 0F CEPLT 2,

No. 2. BRAKRFHETEROHRETH ). B0 & MEICHO1H 5,

No. 3. #EHARORFHE BT B2HBAHEON ) ¥ 2T AOF N EED LN %435,

No. 4. 3DFEHED, BTHEERECTL ) TELLREWFEEITIATo72H D,

No. 5. M@IRZHE & b1, HBRYZAFIMZ TTHEMIGH I EiFTwb,

No. 6. 3#EER T, FHD 1 REWD S EmFFEAME TIRIL < B_S, BRSO LV,

No. 7. WHEIIEENTH L, ¥ ald VEREFIZOWTORTED % . FICENZ MVERIZOWTEIN TV,

No. 8. —HIFO#ERNEN—FIZTLFTFHTHBY, FHEEZLLT L., HYMELEETH S,

No. 9. BIbZ {RMESNTEY ., LWL L LFHELN TV LS, THEEHITOHEE (727202 a v VEERIZO W IS E O LS LE)
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(2BfI). MERFHW: T (1~5, 156~1688) ©. HUKE S8 =— FEBEE: SHHEXRE F#EtxX%-:2+¢

X258 — BEFNY T 1 ZDN-MATI18J. FHEFE 1 BAGE.

. BRER

M E

. BEOBMEHE

MBS AT & & N7 MVEROREE, Rkit. A, W, THIOBRELR &2 v, BENZERIZ 12002
OB DA F 5

. FEOEERR

BNz PVER, BEME. WL TV ORELICET 2 EASOEME, EflzHE LR RE0RGEEEEL T 5,

. BEORR - FECEETE !

CFEEEWIT, 1 RMSTE

- BRG] & IRICERR

- EAME - BAENRY BV et
- IR, IERESCER. E AT

- FERFATHIOXF AL

TV — MAFEE TV I — MTA)

- IEHATH
. BRIERHE S &

LAR=bP I TFAMNEBLOWERFBROBREEBAE L CRMT 50 2L IIILES L HBEICHHET %,
. BEESLUBES

BEOMLAE L IEHE ), B 5F (%), Mg mE (%), Gk Hf (&) HJEsE 2016/3/1 2%

. B9 URL :

http://staff miyakyo-u.ac.jp/~k-taka 2 /linalg.html

. BRERRESNFE

BRZEBALLT, bhoLEWVEIAHITHEMT LI L.

. EFE - EREE
L IBEAONNYIUEBAR

R

ki
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®2 (2Bfy). MRFE: T (1~5, 15~168) @. BAHHE /NIl BN FFEBHEE  RIALRAZ. FEEXX2-: 2t
AZX&—. ®EF N> ZDN-MAT118). fERSEE  BAE

1. IR¥REE
IR
Linear Algebra, B

2. BEDEMEHE:
IR A &R &, X7 MVEBOKER, Koo, EAMHE. PR 750 &x P, BRI % F 2o o oM R EE oMk & 45,
This course is a continuation of Linear Algebra, A. It covers the general notion of vector spaces and related notions such as basis, dimension, inner products,
eigenvalues, and normal forms of matrices. Students will learn computational techniques along the way.

3. FEOIERE:
s bVZER, EAMH. N, TV OREICB T 2 A OE, FEl xR0 B L 75,
This course is aimed at understanding fundamental concepts such as vector spaces, eigenvalues, inner products and normal forms of matrices, and learning
methods for calculation via concrete examples.

4. BEOAR - FEEEETE
. R M VZER
LA E 1RGSR

. R EKIT

. BIEBR OB LR

. KICEM

. RO

O IEHESALE Y 2y OFRER
. BEAEMEEEAENZ PV
AR S AT O AL

10. - AfLoIEH

11. 2 Rili#t o fRHET

12, FERFATY O A fiE

13. TV — MARE

14. IEBATH] & 2 OREHET

15. ¥ a vy VRO

1. Vector spaces

2. Linear dependence and linear independence
3. Basis and dimension

4 . Image and kernel of a linear map

5. Rank theorem
6
7
8

© 00 O Ul B W+

. Change of basis
. Orthonormalization and Schwartz inequality
. Eigenvalues and eigenvectors
9. Characteristic polynomials and matrix diagonalization
10. Application of matrix diagonalization
11. Canonical form of quadratic curves
12. Eigenvalues of real symmetric matrices
13. Hermitian inner product and its property
14. Normal matrices and their canonical form
15. Jordan canonical form
5. BUHERHEE ¢
LAR—= b /T A MEBLUOWIHRABOBR LG L CEHIIT %0 37 L IIIRES 1M HICHHT 2,
Course grades will be based on reports, short tests and the final exam. The details will be explained at the beginning of the course.
6. BRESLUSESE:
BOCAHART H - &R - B - I Sh#ER 19884F  HRhiE
MIAH OIS FE=H NHEEBEH 20114 BREE
PRSI IR 19744 HRE
MRS ER—EE LSRG 19974F #HoRbE
MRS DB BerEE 20074 HRE
IS (G  BRINER HAF AL 20164F  #HRk#
PEOBIGAE AL - ek - TR - fEgE BRESE 201648 #HRkE
MR EGESE L HE  RIE - SEREY BTRSE 20074 HRE
FERERIAS FHWE ARSI 19914 B
7. BEURL:

8. IBERES RS
FB O KBOFEEXSHZIC, FREFEOZYLTHEANHEZBT,
1538 - BRI OFRTIE 2 5 N WE 2 2 ER MR < o
Preparation: Students are required to look over the textbook for the next class.
Review: Students are required to solve problems given in the class.

9. E75 - ERAEHE:
10. BEADNVILELRAS
V%7 L (Not necessary)
1. Z0fth:
HREB L UBEHIIOVT
No. 1. ARFIAHBEMOLBIZIIC L 2 EHIBEETH D 50 ) R T L EIPN TV S,

No. 2. BRAKRFHETEROHRETH ). B0 & MEICHO1H 5,

No. 3. #EHARORFHE BT B2HBAHEON ) ¥ 2T AOF N EED LN %435,

No. 4. 3DFEHED, BTHEERECTL ) TELLREWFEEITIATo72H D,

No. 5. M@IRZHE & b1, HBRYZAFIMZ TTHEMIGH I EiFTwb,

No. 6. 3#EER T, FHD 1 REWD S EmFFEAME TIRIL < B_S, BRSO LV,

No. 7. WHEIIEENTH L, ¥ ald VEREFIZOWTORTED % . FICENZ MVERIZOWTEIN TV,

No. 8. —HIFO#ERNEN—FIZTLFTFHTHBY, FHEEZLLT L., HYMELEETH S,

No. 9. BIbZ {RMESNTEY ., LWL L LFHELN TV LS, THEEHITOHEE (727202 a v VEERIZO W IS E O LS LE)
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®2 (2Hfy). WRFH: T (1~5, 15~1648) G©. ALK BE A FMEBREF  SHHEXZ. FHEtXX2-:12¢
A Z&—. BEF N> ZDN-MATI18). {EFRSEE  BARE

. IR
S Zawr e
Linear Algebra, B
. BEOBMEBE
PR A DI & &, X7 PVEROEE, Koo, BEAHE. W 77 0REL R &2 oo, BN R 2 520 D oMIBREBEEO WA T £ 5,
This course is a continuation of Linear Algebra, A. It covers the general notion of vector spaces and related notions such as basis, dimension, inner products,
eigenvalues, and normal forms of matrices. Students will learn computational techniques along the way.

. FEBOEEBE:
Bz PVZERH. BEAME, WK, IT5ORENICHET 2 A SO 8E, EF 2@ L cRREoR B BEL 75,
This course is aimed at understanding fundamental concepts such as vector spaces, eigenvalues, inner products and normal forms of matrices, and learning methods
for calculation via concrete examples.

. BEOANR - FELEETE !
A T4 VR FIT 235612, Google Classroom % FIfi 3% F#ETT.
VA%
1 KA & 1 KRGS
Hehik & T
I EAR DR L%
WILE B
LI D2
TEHELALE ¥ 230y DRSS,
[l il & B AT BV
9. FrEARER L ATHI O ML
10. A fafLolsH
11, 2 K ORHET
12, FERFRATHI O A il
13. TV 3 — AT
14. IEBATHI & 2 OREHET
15. ¥ a g AEER OGS
1. Vector spaces
2. Linear dependence and linear independence
3. Basis and dimension
4. Image and kernel of a linear map
5. Rank theorem
6
7
8

OO\‘I@U'!%LOM»—A

. Change of basis
. Orthonormalization and Schwartz inequality
. Eigenvalues and eigenvectors
9. Characteristic polynomials and matrix diagonalization
10. Application of matrix diagonalization
11. Canonical form of quadratic curves
12. Eigenvalues of real symmetric matrices
13. Hermitian inner product and its property
14. Normal matrices and their canonical form
15. Jordan canonical form

. BRAERHES i
LAR=b - /hT A MEB L OWRHEBOMRERE L CEHIIT 50 #EL I3RS 1 MBICHIT 5.

Course grades will be based on reports, short tests and the final exam. The details will be explained at the beginning of the course.

. BRESSLUSEE:
WIS I - B - #15F - )l EHER  19884E  #oRbE
WECH O LR NHEEE 20114 BEE
BOEAH ER—R R 19744 BE#
MR ER—EF R 19974 B%E
BRSSP B 20074 BE#H
MEAH QGIM)  BR)INER BHAGRGRM 20164 Z%H
PAEORIEREL A b - ok - BRR - RS BRESE  20164E BEH
BOBAEGESR LY MRIES - SFRE BHRAE 20074 ZE#E
RS T FREHEGE 1914 B%E

. B URL:

. BRERESFE
FE REONFIZOWT, HREOYENICH 2@ (455 ~9057) o
15—” CEREB LV - ba@mAEL, #ETICS S NEEMEE M (455~9057) .
Preparation: Students are required to look over the textbook for the next class (45 to 90 minutes).
Review: Students are required to solve problems given in the class (45 to 90 minutes).

. R - EHRISE:
BEADINY O EBEAHR
W7 L (Not necessary)
. ZOft:
HEEB L UBEEIZONT
No. 1. ARZIHBEFHOBIZMIZ X ZIEHBEFHETH ) 79D RTLHEIN TS,

No. 2. FARHAEH T Iiﬁ)fxﬂifahb\ BRI RR & BRI D 5o

No. 3. it HADKFHFIZBT 2HEAHD ) ﬂ%17A0)7'7‘|u ZIED BRI R K

No. 4. 3OFHEN, BTHELHETI) TELRLBENFETNTIATo 726D,

No. 5. BRI L & HIC, EAMZAFICMA TTAMISH LY LiFTwb,

No. 6. 3#BHER T, “FilD 1 AR S BT HHAME TRA (B b, BEEELTHOFFEL V.

No. 7. V\]E IBHERTH Lo ¥ a vy YEERIZOWTOREA % < FITERT FVEMIZOWTEINL TV S,

No. 8. DOFWMENEN—FIZE L T-oTHBY, PEHEEZ LT, HEMELEETH S,

No. 9. WJ%%(;.E@k’éﬂﬂ.’Cio D FREML S L CEPNTY D TEBINTOERE (2721 a vy YEERIZO W TIHE AW E)
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(2BfL). MHRFE : EEFLEI—X (). #HYHE  Marcin SCHROEDER FiESNREE | BENENE - A XIS

Bt XX42— 138X X42—. BBF>2/N) 27 ZDN-MATI8E. {FRHEEE : &&E.

1.

EES I
Linear Algebra B

. BEOBMEHE

Continuation of Linear Algebra A to go beyond the restrictive assumptions such as the finite number of dimensions in vector
spaces. In this course the main tool will be of algebraic structures, in particular the concept of a group.
ONLY STUDENTS WHO SUCCESSFULLY COMPLETED LINEAR ALGEBRA A CAN ENROLL IN THIS COURSE!

. FEORERRE

This course continues the study of the most important topics of linear algebra.

Its objectives are to provide students with knowledge of methods of linear algebra necessary for other domains of mathematics,
mainly for calculus and to prepare students for further individual study, if they need it. Students expand and extend the
knowledge and skills acquired in Linear Algebra A

. BEORR - FECEETE

Schedule of topics:

- Review of Linear Algebra A

- Concept of Algebraic Structure- Concept of a Group
- Groups acting on sets

- Fields and vector spaces in terms of group theory

- Inner Product Spaces

- Linear Operators and their Spectral Theory

- Linear Group Representations

. RHERHE S

50% Homework
50% Final Exam

. BEESLUSESE:

Linear Algebra 3rd ed Serge Lang Springer 2004

. B3 URL :
. IRERESNEE

Frequent homework assignments to solve problems

. R - REEE:

BEADNNYILEBRAL

No

Z DAt -

The textbook listed above is mainly as a reference book from the material of Linear Algebra A.
For new topics the instructor will prepare materials.
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教務係
引き出し線
※データリテラシ共通教育基盤運営委員会及び挑創カレッジ運営委員会とも、学務審議会のもとでの評価改善活動
　の中で、履修状況、成績分布、学生による授業評価アンケート、教員からの授業実践報告等のデータを分析し、　教員会議の開催とFD等の活動を通じて、改善を行っている。
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