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BEFEES SN
Syllabus of previous years

#1B43# / Subject Categories

FEb%F | Faculty -/- SEEEREE [ Availability B/ Available
F15% | Field IS £S5 / Academic Field of Applied Biology FR [ Year 140 / 1st Year
58%2% | Program EP9ERTIE / Specialized Foundational Subjects 1A | Semester HIFHA / First term
4348 | Category #% / Mathematics BEEBSPR / Day & Period N1/ Tue 1st
71 B154%R / Course Information
BFRGEIZE S [ Timetable Number | 14012101
#1B&S |/ Course Number 14061063
Bi{i# / Credits 2
TS [ Course Type 3 / Lecture
252X [Class H&a/ InEa
BERIE% [ Course Title EHREAT |/ Basic Calculus |
FEEE = (B #E)
Instructor(s) (HIGASHIYAMA Kazumi)
1 va—roy TR | BFEERGTO—XRHE PBLEEHIE EERROHIHBICLZH
B B Project Based B
Internship IGP Learning Practical Teacher
F Dt/ Other - - -
DX;ERAEIR } . -
ICT Usage in Learning
fiieﬂ'“/l\“') >% | Numbering B_PS2310
BEOHN - BIE

Objectives and Outline of the Course

1 ZBOWMDTENEDERZ T T 2,

This course provides a foundation on calculus (differentiation and integration) of functions on one variable.

FBEOIERIR
Learning Objectives

1. Wk (1Z#) OERNEBEZIERT S,
L ENE (12H) OERNEEZIERT D,

2
1. Basic principles of differentiation (one variable) are to be understood.
2. Basic principles of integration (one variable) are to be understood.

{2¥5HEIEHE / Course Plan
s
No. | BB nE 5
* | Topics Content online
class
1 Ef A TR & £ OEAREE,
" | continuous functions Continuous functions and their basic properties
) NEBH RS, TEEEEM, B, = AR,
’ Elementary functions Inverse functions, exponential functions, logarithmic functions, inverse trigonometric functions

B DM MR, BB, EiF. SABH - BBEHROMY. EANLEHOEREN,
3. | pifferentiation of Differential coefficients, derivative functions, tangent lines, differentials of composite functions and
functions inverse functions, derivative functions of fundamental functions

FIED EIE BB, OS2I DOFEE,

4.
Mean value theorem Extreme values, L'Hospital's rule
BRDERH BROEEM, T 7= v DR,

5. | Derived functions of

hi Derived functions of higher order, Leibniz's rule
igher order

F—S—DFEE (1) F—S—OFEE, v/0O0—1 > DEHE,

Taylor's theorem (1) Taylor's theorem, Maclaurin's theorem 10




T—o—DOFEE (2) T— 2 —EBEOILA,

I8
Taylor's theorem (2) Applications of Taylor's theorem
D CRERD REED. EBD. BERENE. HAENE.
8. . . .
Pﬂigg;elsand ndefinite Definite and indefinite integrals, integration by substitution, integration by parts
BOOE (1) BEBEHDOED (1),

9. | calculation of integrals

(1)

Integral of rational functions (1)

BODEtE (2) BEEMOED (2), =MABBHDED.

10. | calculation of integrals

(2)

Integral of rational functions (2), integral of trigonometric functions

DA (3) HEIERIRDIEN,
11. i i
(ng;lcu{at\on of integrals Integral of irrational functions
1 ERED EREIE D EE D DFEE. EED DERNME,
" | Definite integrals Existence of definite integral of continuous functions, fundamental properties of definite integral
13 [LEAED [LEED DEF. [LFEED D E,
| improper integrals Definition and calculation of improper integrals
14 EBDDIGHA HR DR & 73
" | Application of integrals Arc length of a curve, etc.
15 EROTCLD EROTCD
| overview Wrap-up of lessons, supplement
BiE&Mt

Prerequisite(s)

EREET | OERZ 525, EREINIIOBEICEVWTAREZBELTECEAEE LV, ZOMBEORIERIZEITRVD, TN TOHFLRR
BOER 2%,

Basics of * " Basic Calculus 11" are provided. The students taking * * Basic Calculus II" are recommended to have taken this subject. Without mentioning
other specific subjects, this course will constitute the basis for all mathematics subjects.

BEEEEASE (78 - 8§8%)

Required study time, Preparation and review

—EBIDHEEICOVT. REDEZEZTICO 0NRREDEBEZNTTEBT S,
AFETIZIBAIE 0 DFEREZLEE Y LTVET, BOOBEICHHT TEHFE - ERFEBET T T,

Please note that KIT requires 45 hours of study from students to award one credit, including both in-class instructions as well as study outside classes.
Students are required to prepare for each class and complete the review after each class.

BElE BEE
Textbooks/Reference Books

HRE CTAPED ) (==, HEE)

Textbooks: ™ Nyumon bibun sekibun" (Written by Toshitsune Miyake, Baifukan)

RARFHED S ER U B
Grading Policy

EFEBROBRIZLS.

Grades will be based on periodical exam results.

BEFEE
Point to consider

EEFTBOIABIEIL, EROETEIIN L CEEEET S

The order of items listed in the course outline column is subject to appropriate change according to the course progress or other circumstances.
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BEFEES SN
Syllabus of previous years

#1B43# / Subject Categories

FEb%F | Faculty -/- SEEEREE [ Availability B/ Available
F15% | Field IS £S5 / Academic Field of Applied Biology FR [ Year 140 / 1st Year
S212% / Program EP9ERTIE / Specialized Foundational Subjects 22HA | Semester BIFHA / First term
4348 [ Category % / Mathematics B2 B B¥PR / Day & Period 72 / Wed 2nd
#1B1&%R / Course Information
BFRIEUES [ Timetable Number | 14013201
#1B&S |/ Course Number 14061005
B ¥ / Credits 2
REERZHE | Course Type 4% / Lecture
252X [Class nda ) InE
RERIE% / Course Title KRIEARELF |/ Linear Algebra |
HYHESR (= =)
Instructor(s) (JIN Teisuke)
10 2—roy 7RER | BRREFEREN - RME PBLEMHIBE EBRROHIHEICLIZE
B B Project Based B
Internship IGP Learning Practical Teacher
ZODfth / Other _
DX;ER#E } . -
ICT Usage in Learning
fiieﬂ'“/l\“') >% | Numbering B_PS2310

REOBH - BIE

Objectives and Outline of the Course

AR OVWTHEIET T %,

This is an introductory course on linear algebra. The lectures provide basics on matrices, determinants and systems of linear equations.

FBEOIERIR
Learning Objectives

1 R B - FHOEEZBRL, BRZTIC Lo OETHIOHEVEIL L RARADBE RO 25 EEBET %
2. TIHDESR - Bk - MEZEHEL, SIEH AR C2BET D,

1. The methods for calculating vectors and matrices are to be understood and the methods for calculating inverse matrices and finding the solutions of
simultaneous linear equations by basic transformation are to be learned.
2. Thedefinition, meaning, and properties of determinants are to be understood and the method for calculating them is to be learned.

$8%5HEIEHE / Course Plan
T34
No 1EH HnE 2
* | Topics Content online
class
1 ZRIT5) ZRATAIDFEIC D WTEREY %,

Secondary matrix

Calculation of second-order matrices will be explained.

R, — X775

FE_EORLESS Z T 0RE (BITHvEER L) ICDUVCEHRAT %,

2. Linear transformation /
Secondary matrix

Linear transformations of the plane and operations (such as inverse matrix and transposed matrix) of
secondary matrices will be explained.

FEIDEHE, T MLOES

—RRDTHOEANBHES LU, FEAY ML - ZERT MLOEE (W& - 9M8) 1ICDLCER
Ad %,

Calculus of matrix and
operation of vector

The basic methods of calculation of general-order matrices will be introduced. The operations (inner
product and exterior product) of plane vectors and space vectors will be explained.

175 2 1 AR

T BWIOET L ROGREROERD IRV Z HHET 5,

4. Matrix and simultaneous linear

equations

How to deal with a linear simultaneous equation, using a matrix, will be explained.

5. | TPOEEXER

TIDEEZETICOWCEHERAL, THOREREEAT 5,

12




azlg:sntary transformation of Elementary transformations of matrices will be explained, and ranks of matrices will be introduced.
RTIN o BEARZR = BB 1 RARROBEZFHAT 5. BOME 1750 CDREFRIC D LW TELA
I 1 )R +2
6.
Simultan linear fion How to solve a simultaneous linear equation, using elementary transformations, will be explained.
IMuttaneous inearequations | e ations between properties of the solution and the rank of the matrix will be explained.
SIETT 1 o—p R&R 4 > 175 3 =z Bl oiﬂﬂ.% 2=
B 1 s = %%7\4 1 AR OIF SRR OE H C1TH DFER COBRIC DLW CERRT % iR - BEARR
DUVWTEAY 2,
7. . ) Relations between the existence or non-existence of the non-trivial solutions of a simultaneous linear
Simultaneous linear ) dth Kof th sowill b lained
homogeneous equations equations and the rank of the matrix will be explained.
A general solution and a fundamental solution will be explained.
AT FRTFIOBERZEA L, EAEFICLDBTHORD A ZHET 50
8. ) With introduction of regular matrix concept, method of finding inverse matrix using elementary
Regular matrix : . :
transformation will be explained.
0 Bit BHROMUBEEHAT 2,
| Permutation Permutation and its properties will be explained.
10 17515 EFTHDITINHEEERT 50
" | Determinant Determinant of a square matrix will be defined.
FAIROME (1) THROEANME (BABEFICHSENRY) Z5HBET 5.
11. ) . Basic characteristics of determinant (such as the change associated with each elementary
Properties of determinant (1) - : )
transformation) will be explained.
THROME (2) TR OME (FHOBEDITIIH, 7 IXNORHNAY) ZHET 5.
12, ) ) Characteristics of determinant (such as determinant of a product of matrices, Cramer's rule) will be
Properties of determinant (2) .
explained.
13 RHEFER THHOREFER OETHORR AT 5,
' Cofactor expansion Cofactor expansion of determinant and rule of inverse matrix will be explained.
14 THOBECERE A BT OREERICDOVTERRATY %,
" | Matrices and operations Types of matrices and operations will be explained.
15 BEOF D BEOECD - FE
" | overview of the course Wrap-up of lessons and supplement
Bis&Ht
Prerequisite(s)

WIEABFIOBEICHIED, ARBEEEET S CHNEELLY,

In taking “Linear Algebra II”, it is desirable to have taken this subject.

BEEEEAEE (78 - 8§8%)

Required study time, Preparation and review

BENTZ DR b ZRT SREOFEICIRG, ERIKEOM, THAROEROREZEY 2.
AFTIIIBUED OFERBZHHEE L TVET, BRIOREICHOY THHFE - FRFELT T T L,

Small tests and short reports will be imposed every time. Each lesson will require 1 hour of preparation, 2 hours of reviewing, and additional time to

prepare for the periodical exams.

Please note that KIT requires 45 hours of study from students to award one credit, including both in-class instructions as well as study outside classes.

Students are required to prepare for each class and complete the review after each class.

BRE BEE

Textbooks/Reference Books

HRE =B TAPRIPRM HEE

Textbooks: Toshitsune Miyake “Nyumon Senkei Daisu” Baifukan

AT 5 ER U B
Grading Policy

NT 2 (20%),

LAR—=K (10%), BAREE (7 0%)

Bt LTEE T 2,

Grades will be determined by the total score of quizzes (20%), reports (10%) and final exam (70%).

BRFES

Point to consider

13




BEFEES SN
Syllabus of previous years

#1B43# / Subject Categories

& <
% | Faculty | -/- ;’;{fﬁ’?ﬁi{ A / Available
8% [ Field | [GAEYF 1/ Academic Field of Applied Biology X [ Year 140K / Lst Year

RiEF/ ISREMFERIE -

SRIZEPIRL B /Specialized Subjects for Undergraduate Program of

48 / Semester

BISEA / First term

Program Applied Biology
BEHESMR / Day & &£/ Intensive
7% | Category | -/- Period course
#£lB15%R / Course Information
E5RIEIES | Timetable Number 11119902
F#1B&% / Course Number 11160166
(% / Credits 2
1R | Course Type 82 - 5B / Lecture/Practicum
952X [ Class -/-
1R¥EIB4 / Course Title MRS / Biostatistics
B 4= 25 ®i7. XH B= JIE BT
Instructor(s) TAKANO Toshiyuki. KIDA Noriyuki. KATO Yasuko
12—y TR | EEREREH1—XRHEE PBLEEHEIE EERROHIHBICLZH
=] =] Project Based B

Internship IGP Learning Practical Teacher
ZDfth/ Other - - -

DX;ER#E i ) )

ICT Usage in Learning

#qBEF >N >5[ Numbering
Code B_AB2210
BEOBRR - BE

Objectives and Outline of the Course

£, ESRFEMEDOH 5 D2 NHF THRBERDFMAFNREDODRAPEZTOERICOVTFEIT L AHNET 2,

FETIE, IV — 42— OFEHETEY 7 MIMEDT. BESEZHVTGIEZ 5. CNICLD. (1) AEET 20 EL. (2) &%
SHED M E B, FOROAEBEL. (3) EWRRBICHE TS NE5D2F) OASTAT—2HSHRATIZERZHD. (4) REPEOHERT M=
Nd] CWSTEDEKRICDODVWTIERT 2 & HIZ. (5) BEPHEL LWOEXHNOERNIERLN 2,

The goal of this class is to understand the concepts and logic underlying biological statistics and to be able to practically use them. During the class,
students are asked to calculate means, variances, and other statistics, to work at graphic data, and to perform statistic tests by themselves. To this end,
students learn the intrinsic properties of biological data and statistical methods and the meaning of “significance” in statistical tests.

FBEOIERIR
Learning Objectives

—

F—AORFEOEREZH D WREMBIZIS L oREEERDZ ZENTEDLDICR B,

B 0BS5S 7. RS S 7 BUOTRAB DT, T—2OREFMEE IS ILLTRT N TEELDI08 5,
EAEFr BEFOEVWEZERE L. BOBOHESLEERERFRICOVWTKRDO 2 ENTEFELESICH 5,

JBERER - WILRER. BE - BH. BEDBRICOVTIERT 2,

EEKESCEEENER T S AR IERT 2,

QBRI TOFED L BHRRIIEFEE L. RADLDICR D,

QBN ERITOFIIED BRI L TCEEREZRZ D LD ICH B,

MERERUMRGRBICOVWTIEFEL. METE3L5104 5,

A7) =T —ZOBEEAICDVWTIBR L. DEIE - BEERE. MIMOBRENTETE L5145,

To be able to extract informative parameters characterizing a population, such as means and variances
To be able to graphically present descriptive statistics in the forms of histogram, line graph, and boxplot
To be able to discriminate samples against populations and to calculate confidence intervals for means
To be able to explain null and alternative hypotheses, statistical tests, and Type I and Il errors

To be able to explain significance levels in statistical tests

To be able to perform statistical test for two or more means

To be able to correct for multiple comparisons

To be able to explain linear correlation and to calculate correlation coefficients

To be able to perform statistical tests for categorical data

O 0~ O Ul WM O 0o -~ O U~ WM

1S¥EHEIER [ Course Plan
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T340
No 1HH nE ER
* | Topics Content online
class
BEANrcOH>TU YT (1) AE | BEBEODHRICOVTIEREL. FEPNEARCIEROFE R I EBOBLEZBE T 5. 818
EDNTH. FHCHH FUTIYRARNTEMY 2o
L. | sampling and population (1) To understand the distribution of measured values, and to learn how to calculate the mean,
Distribution of measurements, mean | variance, and other values that indicate the characteristics of a sample. This class will be
and variance conducted in a video-on-demand format.
BEMANSOH YT VT Q) M| BAEH §EMeOEWVWAIER L. ERORTENSHHEHTE T 2MITIBRT 5, B
HEE BTN R AN TERT 5,
2. S I q lation (2 To understand the difference between a sample population and a population, and to
aimpling and poputation understand the concept of estimating the population from the sample statistics. This class will
Unbiased estimation j )
be conducted in a video-on-demand format.
BEMAroO > T >T (3) G| BAEMCBEMeOBEVWFIER L. Sz HE I sXEHEZER L. EEXEOFEN
XE TELELDIL% 5, BEA VT RANTERS 50
3. ) ) To understand the difference between a sample population and a population, to understand
Sampling and population (3) : - . ! X :
i . interval estimation to estimate the population, and to be able to calculate confidence intervals.
Confidence interval . : . .
This class will be conducted in a video-on-demand format.
mEticEON 22 (1) @ BB _ -
iiineughned 7| EESR. 6. FTRICOLTIERY S
4. — ,
Probab\l\tydwsmbutlon used in To understand normal distribution, t-distribution and F-distribution
statistical tests (1)
B DA MEBETTES L. TEHVWI L ZIBRT S
5. | PP RIS - IR BB - T, BREDBBRICOVTERT
Introduction of statistical tests To understand statistical tests
TIHMEICRT I BREDIEEE (1) FEHENFEDE TH D LT DRNT IR 5
6. . .
Testmg hypothe;es thata population To understand tests for the mean
mean is a specific value
7 FIMEIZES T B RENDIREE (2) DD FHBEORFUEE (RE) ICDOVWTIEBEL. 200 TIHEDREN TESL5ICHS
T Tests for sample means To be able to perform paired and unpaired t-test
et b : - - _
2%£ﬁbﬂé”ﬁ (202 D1 =F| gstpmicprns h 1 RSBV TRETS
8.
Probability distribution used in ) o _—
statistical tests (2) To be able to apply chi-square distribution to statistical tests
o A7) —F— 2 OEEHE (1) BEEREICOVWTERL, STHETESL51CH 3
" | Categorical data analysis (1) To be able to perform tests for goodness of fit
10 ATV —T—2OEEEE (2) PEIFR - MIITEOREREICOVWTCIER L. 5TETESL510h D
) Categorical data analysis (2) To be able to perform tests of independence
A7) =T =2 OREEE (3) BIMOCT AN T v v —QEEREDRVEERL. ELI{BABL5ICH3
11. ' . To be able to understand differences in assumptions underlying the G-test of independence and
Categorical data analysis (3) o
Fisher's exact test and to correctly use them
12 HO# 1B HOBROHEBRBICOVWTERL. ELIERSLS5I1074 5,
" | covariance and Correlation To understand and be able to correctly use the covariance and correlation coefficient.
13 B ey EIRAFICOVWTIERE L. EL{EXDELDIC78 5,
) Regression Analysis To understand and be able to use regression analysis correctly.
14 DR DEDMICDOVWTIBRL. ELI{BEXDELDICHD,
' Analysis of Variance To understand and be able to use analysis of variance correctly.
15 ZEHE LEHRICOVWTIEEL. EL{ERELD1L% 5,
' Multiple Comparison To understand and be able to use multiple comparisons correctly.
e
Prerequisite(s)
BICA L

Not applicable

REBRNFEE (78 - 8%

Required study time, Preparation and review

SEEORBIGHRENICEICHDE D Z v, &E. EBIC 1 BB,

BELR— SMERIC LB, aht T 2BBZzEY 2,

AFTIRIBAELED OFEREZALFHE L TVWET, BROREICHOE TEHNFE - SRFEET>TIIZT L,

Students are required to go through the lessons and to complete the assignments after each class, taking about 2 hours.
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Please note that KIT requires 45 hours of study from students to award one credit, including both in-class instructions as well as study outside classes.
Students are required to prepare for each class and complete the review after each class.

BHE BEE
Textbooks/Reference Books

AV AN s

Handout

PARFHED H AR U R
Grading Policy

By 3> DRE 40%) BLUSHENSE5X5NSERNEEDORE (O%) ICL->TEHET 5. aOETEHEL. €OEFRIORUEZE
BEd 5o

Graded based on the total points of assignments given in sessions (40%) and 3 comprehension assignments given by lecturers (60%).

BRERE

Point to consider

EPEECEMT SO T NELTICEMNT S o

EEEEDICZRBICITOLIBVEE - 178 (BRD - #% - X—J/LBEDHET) BB IFBRSEZDT. HB5NMLHTRLTEL I,
MADLR—bEZBLAEN Eo

SEEIS8H6H. 7TH. SHICHETE.

During the lecture, taking a photograph of blackboard or screen, drinking, and eating are not allowed.
All cellular phone-like communication devices should be turned off.

Do not copy a report written by others.

Class dates are August 6 through 8.
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BEFEES SN
Syllabus of previous years

#1B43# / Subject Categories

ZERE | Faculty -/- SEEERE / Availability A/ Available
Fi%F [ Field YIE - MR, / Academic Field of Materials Science R [ Year 2 FE %/ 2nd Year
58%2% | Program EFIERR B / Specialized Foundational Subjects Z2HA | Semester BIFHA / First term
4348 [ Category 5 / Mathematics B2 B B¥PR / Day & Period 72 / Wed 2nd

#£1B154R / Course Information

BFRGEIZE S [ Timetable Number | 11013202
#1B&S |/ Course Number 11061209
Bi{i# / Credits 2
TS [ Course Type 3 / Lecture
252X [Class ma/ma
RERIE% / Course Title #HEEHEEE / Mathematical Statistics
FEEE = BHo 640
Instructor(s) TAKEISHI Takuya
1 va—roy TR | BFEERGTO—XRHE PBLEMHIBE EERROHIHBICLZH
B B Project Based B
Internship IGP Learning Practical Teacher
F Dt/ Other - - -
DX;ERAEIR } . -
ICT Usage in Learning
fiieﬂ'“/l\“') >% | Numbering B_PS2310
BEOHN - BIE

Objectives and Outline of the Course

BIBRETF TIE. SESERER - FE - RRDSBONIBREZH O T 2D 5. HE - REICIDBERTES L, COBIC. FEERICEITS
HERTH - EENHICEHT2IEBONBE L 5, ABETIE. COWEXRZH - BEEDHICET2EAFEICOVCEHERAL. R, #HE - REGREDE
KR EZHERRT 5o

Mathematical statistics enables us to draw conclusion by estimation or statistical test from data including randomness or uncertainty, such as arising from
observation, investigation, or experimentation. The understanding of the concepts of random variable and random distribution is essential. Starting from
the elementary probability theory, the standard techniques for estimation and statistical test are examined.

FBOIERIER
earning Objectives

1. FERZH - ERDMICEY 2 BEABIBZIERY 5,
2. HEICEAT 2 EAEEZERY 5,
3. IREIREICEE T 2EAZIEEIRM T 2,
1. To understand basic theories of random variables and probability distributions.
2. Tounderstand basic theories of statistical inference.
3. Tounderstand basic theories of statistical hypothesis testing.
$2%5HEIEH / Course Plan
Fo31>
No. | BB nE B/E
* | Topics Content online
class
1 M (1) TERDEZ F. WERZER. ST SHEER. FROMIME
) Probability(1) Probability, probability space, conditional probability, independence of events
5 HEx (2) NA ZDFELE
’ Probability(2) Bayes theorem
BV ER )7 BERALFER 0. Ti5. p#l. ZENm. FENH. K7V 20
Discrete probability distributions d\s_crete p_rob_abwlyty distribution, mean, variance, binomial distribution, multinomial distribution,
Poisson distribution
4, | =milEnm (1) E AR, BEREENR. TH. 98 —&97. BEOE
17
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Continuous probability Continuous probability distribution, probability density function, mean, variance, uniform
distributions(1) distribution, exponential distribution
ERAEENT (2) ERDH
> gi?ﬁgﬁt%ﬁs%?babmy normal distribution
& Functions of random variables Probability distributions of functions of random variables
2 RTHER DT 2 MTTHERER. 2 NTHEERN . Enth. BERZHORIUM. 2 KTERDH
7. | 2-dimensional probability 2-dimensional random variables, 2-dimensional probability distributions, marginal
distributions distributions, independence of random variables, 2-dimensional normal distribution
2 MITHERZ I OREE 2 M HERER OB OERNH. T - DU Y 2 0. HoE CEE R
8. | Functions of 2-dimensional random | Probability distributions of functions of 2-dimensional random variables, formulas for mean and
variables variance, covariance and corelation coefficient
RIRTEIE (1) FrEsz 7 ORER. KABDER]
. Limit theorem (1) Chebyshev's inequality
WIEFEIE (2) FOERREIE. —ENHOIERDMIC LB
10. Limit theorem (2) Central limit theorem, approximation of binomial distribution by normal distribution
ERDEH BN DD NA2ED. DR FOTR
- igrn;qea?idsitgiéﬂ?gsmobtamed from chi-square distribution, t-distribution, F-distribution
RETRVIEE TR CHEREH. BEE. B
12. Statistical estimation Data and random variables, population, samples
13, HEE SHEE. XEHEE
Estimation Point estimation, interval estimation
14, REIRTE IREiRE. milfRan. BEKE, AU
Test of statistical hypothesis Test of statistical hypothesis, null hypothesis, significance level, range of rejection
FREERICHIT2HE - BE BT - BNBOHEE - RE
15. | Estimate and test for normal o ) ) .
sopulation Estimation and test of population mean and population variance
BERM
Prerequisite(s)

PEBERRAT | - 1) RIS - 1) TFER |

) TRRTZ ) ZBEEAFIIIBERTH S CHEFLL,

Itis advisable that the students have taken “Basic Calculus I and II”, “Linear Algebra | and II”, “Exercises in Mathematics | and II” and “Calculus I”.

EERBHAFE (78 - #EBF%)

Required study time, Preparation and review

HBEBHMABDF PR ABFOMBICOVTIERFIOIRT 50\ FEIBBISOLTEET S &,

EANGHREBBICOVTEIEN TRV TAHS X, EREDOTBICIFE. BRI2KHOM. EREHROEROKEZET 2,
FREE MEFERERVERER) COBEN D 5.

AETIFIBEA YD OFERBZHEBRE LTWET, BRIOEEICHDLE THIFE - ERFEBET T L,

For each lecture, you are required to spend at least 1 hour for preparation and 2 hours for review, in addition to preparation for the final exam. It is strongly

recommended that you take notes for each lecture.
This class is related to the class " Laboratory Work in Basic Physics”.

Please note that KIT requires 45 hours of study from students to award one credit, including both in-class instructions as well as study outside classes.

Students are required to prepare for each class and complete the review after each class.

BRE BEE

Textbooks/Reference Books

HRE [ RIRE .

BHEEE - HESE TMstFOER) BEFE

Text book: " " Toukeigaku no kiso" written by Kurisu Tadashi, Hamada Toshio and Inagaki Nobuo, Shokabo.

AT 5 ER U B
Grading Policy

FHRICHIHBROME L. BEFICRI LR— b OBRICIS L AT 5o

ERERET

LR — MSEETV. SEROERZT70%.

Grades will be based on the result of both the reports (30%) and the final exam (70%). Reports will be assigned several times during lectures.

BEFEE
Point to consider

18
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LR— b DFERZE 30% & LT




LAR—=rFE XEZFIHT BIE. 5IBEMABEECON S LS. HEREEHT L0, EZBAIIBIFIET . 5IERDIFRFEEOTH
ZLBEWT o

MAPMER LIcLR— b Z BRDMER LI LTIRE LAV .

takeishi@kit.ac.jp

You are required to clarify citations in your reports. You cannot submit reports written by other people as your reports.

takeishi@kit.ac.jp
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BEFEES SN
Syllabus of previous years

#1B43# / Subject Categories

ZERE | Faculty -/- SEEERIEE [ Availability A / Available

F15% | Field IS EY=15 / Academic Field of Applied Biology R [ Year 1420 / 1st Year
58%2% | Program SFIEBR B / Specialized Foundational Subjects ZHA | Semester 553714 / Third quarter
4548 [ Category &% / Information Science FERB5ER / Day & Period £ / Intensive course
N WHUEELEDASERRE

Note Subjects for students enrolled in or after the 2024 academic year

B4R / Course Information

BSR9ZIES [ Timetable Number | 11029905
#B&%S / Course Number 11060367
H{i# / Credits 1
FBEAZHE [ Course Type 8% / Lecture
252X [Class -/-
ZEEIB4 [ Course Title Ale F—=&t% 7T | (3Q) /Al&DataScience | (3Q)
HUHER £ G WA BF
Instructor(s) Qiang MA. YAMAMOTO Koji
18—y TR | BEEZERHT - R PBLEMEHIB EBRBROHIHEICLISH
B B Project Based B
Internship IGP Learning Practical Teacher
Z0fth / Other - - - -
DX;ERH#E ) . -
ICT Usage in Learning
O -

#H+ >/ >%Y [ Numbering
Code

B_PS2360

EEORN - B

Objectives and Outline of the Course

Als T=RY A T XOEFREFERVIGAONCDOVWTEES L. AT — 24 1 T2 XKz 58 L IcREMADE 2 7 DB N5,

By introducing the fundamental concepts and methods of Al and data science and showcasing their practical applications, the objective is to equip
students with a comprehensive understanding of how to leverage Al and data science technologies for effective problem-solving.

FHOEERIEZ
Learning Objectives

T =R A T REBOIER

AIERE DIERR

F=RATUYZT) VI EROIBRE

w N = w N =

Understanding the Fundamentals of Data Science
Understanding the Fundamentals of Data Engineering
Understanding the Fundamentals of Al

$B¥5HEIEHE / Course Plan

No. | B8

nE

To31>
®/E

Topics

Content

online class

T ABERM R T R AT X

T— At Society5.0. TR Y A TV ADEREANLE

1.
Data-Driven Society and Data Science Data-driven society, Society 5.0, and examples of data science applications
) DR TN DEDT . ARGIRAET AT IL75
’ Analysis Design Process of data analysis, including the hypothesis testing cycle
Evir—%, T=Tyo=7U>g |ICT (BRBEKN) OEBCLEYyIT—4 Q22— 2TT—2Z2R5HDT
3 T —AKRIR —XRIBOERE
) Big data, Data Engineering, and Data Advancement of ICT (Information and Communication Technology) and big data, and
Representation the basics of data representation
4, | ADICANT cHREDREDD AIDFESE CISAEEL. SBADHRICERAL TV LOICERT 5\ Emna
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Application Areas of Al and Its Relationship | History and application areas of Al, and the issues that should be considered for the
with Society future deployment of Al in society
BWREBORER CBE HIREE ORANAHR T A

5. i
Eundamentals and Prospects of Machine Basic concepts and methods of machine learning

earning

AERFEOERCEYE REHRTEORBFEE DIGH & 25

6. |r P fD
Lunda_wmentalsamd rospects of Deep Basic concepts and methods of deep machine learning

earning
; AIDTEER B AT B Lot — 2 20 Y AT LIER
" | Construction and Operation of Al Systems | Construction of services and systems by utilizing Al technology

ERRAIDER C RE HEHRTECERADILE L EH

8 |r P f [
At‘mdamentals and Prospects of Generative Basic concepts and methods of generative Al

9. -

10. -

11. -

12.

13. -

14. -

15. -

EBiE&M

Prerequisite(s)

Al T=RZHF AT VRO T 72— LNJLOFBHNELEE LU,
A« F=R2FA T 1) OBBICKECRZRIETH %,

Knowledge of the literacy level of Al and data science is desirable.
This course is a prerequisite for enrollment in [Al « Data Science I1].

EERBHAFE (78 - #EBF%)

Required study time, Preparation and review

FEOLEITBWVWHN HETERLICARICOVT REETICEBLIERZRD S (BEEEE E).
AFTIFIBAELED OFEREZLFEE L TVWET, BOOREICHOE TENFE - SRFEEToTIIZT L,

No preparation is necessary, but reviewing and deepening understanding of the experiments and exercises conducted in class by the next session (about 2
hours/week) is required.

Please note that KIT requires 45 hours of study from students to award one credit, including both in-class instructions as well as study outside classes.
Students are required to prepare for each class and complete the review after each class.

BRE BEE

Textbooks/Reference Books

cBEEZ NEAERCLTOT 2T AT VX ALXT—ERAOER) (U)INRIUES, T RIE 7, /-8R, 5 RITE, NHEE—, 85t 2575,
HEE RiE= AFET WRC, SitIEF, FMEAE, BAOF &, 54, ISBN: 9784065307892)
- EXRALT

Onlyin Japanese

FEARETED 5B R U B
Grading Policy

BERICR I LAR— ST X (MoodlelZ THEM) DFERICIS L TEHHY 20 LA— b DFERZN%. HEEET X~ ORERE0% C LTEHMAL. £
DA RN OB EZEEET B,

Evaluation will be based on the results of reports and quizzes (on Moodle) given during the class. The results of the reports will account for 20%, and the
quizzes will account for 80% of the evaluation. Students need a cumulative score of 60 or higher to pass the course.

BEFEE
Point to consider
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STfiEL % / Evaluation Standards

HMBOEMRBER

Course Goals

F—R A T REROER
T=RIVIZT) VT EROER
AIEBE DI

Understanding the Fundamentals of Data Science
Understanding the Fundamentals of Data Engineering
Understanding the Fundamentals of Al

w N = w N

BiEDZRE O EHE % / Fullfillment of Course Goals

. |EELALERECTES COEED=DDERZ 2MERTET L
" | Significantly lower than target level All of the three objectives of this lecture cannot be achieved.
5 BIEELAILEEM-FTES COEED=DDEZRDSE—DLAERTETHL
" | Slightly lower than target level Only one of the three objectives of this lecture was achieved.
BiEL ARJILICEE COREOD=DDEZEDSB _DLLEER
3 | Achieved target level Two of the three objectives of this lecture were achieved.
s BiELALE FES CORED=DOBIZEE LEER
" | Above target level All of the three objectives of this lecture were achieved.
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BEFEES SN
Syllabus of previous years

#1B43# / Subject Categories

ZERE | Faculty -/- SEERIE / Availability A/ Available
F15% | Field IS EYF 18 / Academic Field of Applied Biology R [ Year 1R/ st Year
S212% / Program HPF9ERFIE / Specialized Foundational Subjects HA [ Semester 254914 / Fourth quarter
4348 [ Category 154K / Information Science B2 B B¥PR / Day & Period K2/ Thu2nd
N 20245 [ LD A2 EARE
Note Subjects for students enrolled in or after the 2024 academic year
#1818%R / Course Information
BSREIB/ S / Timetable Number | 11024204
#B&%S / Course Number 11060368
B{I# / Credits 1
FBEAZHE [ Course Type 8% / Lecture
252X [Class -/-
ZEEIB4 [ Course Title Al e F=&2t Tl (4Q) /Al&DataScience Il (4Q)
HUHER £ G WA BF
Instructor(s) Qiang MA. YAMAMOTO Koji
18—y TR | BEEZERHT - R PBLEMEHIB EBRBROHIHEICLISH
B B Project Based B

Internship IGP Learning Practical Teacher
Z0fth / Other - - - -

DX;ERH#E ) i i

ICT Usage in Learning
O

ZStEZ"/I\*U >4 [ Numbering B_PS2360

EEORN - B

Objectives and Outline of the Course

TOU 52T OEBREMMEBOERICDOVTEB L. APPT =2+ T Y IKMZER L CRERDEZ FPFEDEREN 5,

utilizing Al and data science technologies.

To learn the basics of programming and the fundamentals of machine learning, aiming to understand the approach and methodology for solving problems

FBOIERIR

Learning Objectives

1. PythonEBEDES

2. WIRFEBEOEAFEDER

1. Learning the Basics of Python

2. Learning the Basics of Machine Learning

$2¥£5HEIEHE / Course Plan

No. IEE. nE 7]"/‘54‘/?§¥
Topics Content online class
Python&EHE (1) TS ZH B SIEEX

L Basics of Python (1) Data types, variables, functions, and control structures
PythonEHE (2) AN ST U5

2 Basics of Python (2) Input, output, library, and class
7L X LEHE BRSO V- b

3 Basics of Algorithms Algorithms of search and sort

4 [El/F fRIElm. EEm T
Regression Linear regression and multiple regression analysis

5 Rl (1) REAR
Classification (1) Decision trees

6. #pl (2) A A 2R
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Classification (2) Bayesian classification
PR=ERT LTS > PR LTOYR—ERT MILTYS >
I8
Support Vector Machine Support vector machine
8 rEFE REFE DERE
) Deep Learning Basics of deep learning
9.
0. -
11.
12.
13.
4. -
15.
BERM

Prerequisite(s)

A« T—RF ATV | | DEENNETH S,

Students must have completed [Al + Data Science I] before enrolling in this course.

BEREARE (FE - 58589
Required study time, Preparation and review

MoodellC 7w P L/cEREREICFE LT, BT A MER T 922 (IKERE), HETEMLIOEZICOVWT. REIXTICEE LEBREZRDS
£ GCOniEE).

AETIFIBA YD OFEREZHBEBRE LTWET, BRIOEEICHDLE THIFE - FRFEBETOCIIT L,

Study based on the materials uploaded to Moodle and complete the quiz (about 1 hour). Review and deepen your understanding of the exercises
conducted in class by the next session (about 30 minutes).

Please note that KIT requires 45 hours of study from students to award one credit, including both in-class instructions as well as study outside classes.
Students are required to prepare for each class and complete the review after each class.

BElE BEE
Textbooks/Reference Books

CBEE SAERY LTOF— YA TV ALXF—ERORE (o) VRS, IS F, FEBAL, S SR, NEE—, BEh, 555,
HEE BNE ATET, WEC, SRR, HEHS, BAE B, B4, ISBN; 9784065307892)
- BRI

Onlyin Japanese

FRFHED S ERVEE
Grading Policy

DRI EEBE P T A b (MoodlelC TEERE) DERICISU CFHT %0 BEOEREZ0%. HET A FOEREZ0%E L CEHMEL. €DEFS
M0mUEN DTN TDORBEIRHNERRDEY C 72 %,

Evaluation will be based on the results of assignments and quizzes (conducted via Moodle) during class. The results of the assignments will account for
80%, and the quizzes will account for 20% of the evaluation. A total score of 60 points or more and submitting all assignments are the conditions for
passing.

BEFEE
Point to consider

Google ColabFJBD 7=, Google7 Ho > +EBELTH T X,

Please have a Google account for Google Colab.
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BEFEES SN
Syllabus of previous years

#1B43# / Subject Categories

S8 [ Faculty | -/- i,ﬁ{fﬁhf; A / Available
% [Field | %5t 15 / Academic Field of Engineering Design R [ Year 34% /3rd Year
ﬁ?ﬁa; ;ﬁé;ge\/aé;éiia%i - BRIEEPIRIE /Specialized Subjects for Undergraduate Program 548 | Semester tﬁgfﬂ,ﬁﬂ / First
43%8 [ Category | - /- ﬁEﬁBE/Day& 21/ Frilst
#8155k / Course Information
E5EIB S | Timetable Number | 12115101
#1E&S |/ Course Number 12161122
H4# / Credits 2
FREAZHE [ Course Type 2 - 558 / Lecture/Practicum
952 [Class E/-
BEE B4/ Course Title Al « =&+ T > 2ER / Fundamentals of Al and Data Science
PUNEL B B
Instructor(s) TAKAI Nobukazu
1 08—y TRER | BIRRFRN - RME PBLEERIE EBRBROHIHEICLISZHE
=] =] Project Based B

Internship IGP Learning Practical Teacher
Z Oftt / Other O

DX;ERHE

ICT Usage in Learning

#qBEF >N >5[ Numbering
Code

B_EL3620

REOCBH - BIE

Objectives and Outline of the Course

B EESLUOBERIEDOPBLICED. AL T—AU ATV ROEREZEET 22BN ET %,

Learn the fundamentals of Al and data science through classes, problem exercises and project based learning.

FHORERIE
Learning Objectives

1. PythonlC &2 0—7 4 >IN TES

2. MRFEOERTIE®ET S

3. Za—JIRy =TI BBEREBHBOMTEA T IERET D

1. Getcoding skills of Python

2. Understand outline of machine learning

3. Understand outline of neural network through image recognition

$2¥£5HEIEHE / Course Plan

No. IEE_ nE 7]"/.54 UiEE
Topics Content online class
Python AP (1) FWEME. Python > b—JL. Jupyter NotebookdfE L\ 75

L Python (1) Introduction, Install Python, Jupyter notebook
Python AF9 (2) BEEE Numpy. Scipy

z Python (2) Numpy, Spicy
Python AF9 (3) T—42AH  Matplotlib

3 Python (3) Matplotlib

4 HMEE OME HEmdp OFE c HEma LFE, RtFEOME. B[R
Introduction of machine learning Introduction of supervised, unsupervised, reinforcement learning, simple regression
HEE OEANLFIE TAEER BT IIERCFMEORN. BRIF. O X7+ v LR

> Basic process of machine learning Data, model construction, multiple linear regression, logistic regression

6. |ZEH0FE (1) REAR. T>hOE— %%&E@ﬁ%
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Supervised learning (1) Decision Tree, entropy, information gain
HEmmphFE (2) kai5hi. YR—ERIEZ—TS >
T Supervised learning (2) k-Nearest Neighbors, Support Vector Machine
G D528 T
8. Unsupervised learning Clustering
—a—ZIRy FT—V OER N—t 70Oy, REEREORKR, LENA—t 7OV
. Basics of neural network Perceptron, logic circuit, multi layer perceptron
Za—JlxryrT—=2 (1) EMHEEEH. 3B a— TRy hT =0 ORE, HIOBDHE
10. Neural network (1) Activation function, three layer neural network, design of output layer
| S 7 V) FEINFRA. HROUE, Ny FOIE
1 Neural network (2) Handwriting recognition, inference processing, batch processing
Za—Jlry 7= (3 Za—JIxy 70 OFE BEEH. s FE LI XLORE
12. Neural network (3) Learning, loss function, gradient method
PBL (1) BREODRE. BERE, EESTHORE
13. PBL (1) Program setting, strategy, programing
PBL (2) ELEFFFBOWE . BIETRIT OFEH
14. PBL (2) Report, discussion and feedback
. PBL (3) RERBRORKRESR
PBL (3) Final presentation
EiE&M

Prerequisite(s)

BEREARE (FE - 58589
Required study time, Preparation and review

EEHD/— NV A TEBETVENSEBELED S, /— /N AVEFS L. KTnetZEDOWIFIICEFRRETHZ EZEN D THEL I o
EREICBVEBEERTET %, 2 (FOYVTLOEE) (IIREREEOFERBZET 5, FRIINDEZEDFIERMF LR LD T, NTHEEDFE
TICTS e

AFETIHIBMA LD OFEREZAEBE LTWET, BEROEEICHLE THIFE - BRFEET OV,

Classes will be proceed with practicing on your own laptop.

Bring your laptop and make sure you can connect to WiFi such as KITnet.

Set assignments in each class. It takes about 3 hours to study the assignments (implementation of the program).

The assignments will be prerequisites for the next lecture, so be sure to complete before the lecture.

Please note that KIT requires 45 hours of study from students to award one credit, including both in-class instructions as well as study outside classes.
Students are required to prepare for each class and complete the review after each class.

BHE BEE

Textbooks/Reference Books

2EE
PUVERREEMES[H ], BAFE, WHE— KEXFRE] TRRAFPOT -2 T ATV 7+ A NBREEE) YT EHR
FEEFERE [C0Oh 51F5Deep Llearning) 771710 — « Dv /T

FRARFHED S ER U B
Grading Policy

FIRI~DEIETICRT AT S VU RE (0%). BI3~15EICH T DPBLADEDAAS LURER (50%) & L TEHEYT 5. sRERREAS5E R
BT HFEIIETIITRNET Do

Programing (50%)
PBL (50%)

BEFEE
Point to consider

=NV AV OFBEFRCLTVWAHN ES L THRBTERVEEE. HoDUDIBUHEANRLEHS C &,

Bring laptop is necessary.
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BEFEES SN
Syllabus of previous years

#1B43# / Subject Categories

Objectives and Outline of the Course

2% [ Faculty | -/ - zi{fﬁﬁfj A /Available
Fi4% | Field 55T 518, / Academic Field of Engineering Design X | Year 32/ 3rd Year
ﬁtﬁﬁa/m "liiﬁrijﬁﬁ%i}eéfjféﬁf%ﬁE /Specialized Subjects for Undergraduate Program of S48 | Semester frfi,ﬁﬂ / Second
4348 [ Category | - /- Eﬁﬁml Day & 7K2 / Wed 2nd
#8155k / Course Information
B5EIB S | Timetable Number | 12223201
#1E&S |/ Course Number 12260033
H4# / Credits 2
PREMHE [ Course Type %% / Lecture
252X [Class -/-
RER1IH% [ Course Title Al + F—&% - T > 25 / Application of Al and Data Science
HLUHES ME BV LA 5F
Instructor(s) NOBUHARA Shohei. YAMAMOTO Koji
1 08—y TRER | BIRRFRN - RME PBLEERIE EBRBROHIHEICLISZHE
=] =] Project Based B

Internship IGP Learning Practical Teacher
ZOfth / Other _

DX;ERHE i i i

ICT Usage in Learning
O B . .

ZSEEZ"/I\'U >% | Numbering B 153330
BEOBN - BIE

Al

(ANIHIEE) CIEABDITOAREB Z IR TRIRS 270 DM TH D, COROMNABREIMTHEHMFE L. TN SETIINZEEHT

T—AFA LY RADISANTF TH 5. FEHR ClE. MABRMFEFEICOVTERZET ABLUT AT ATV RADIGAENEFICDIF2 % B
ED

Al (Artificial Intelligence) is a technology that enables machines to realize the intellectual activities performed by humans. Machine learning, a central
element of Al, is an applied field of data science that derives models from data. In this lecture, by learning about various machine learning methods,
students will acquire applied skills in Al and data science.

FHOIERR
earning Objectives

1. WIRFBOEANLFIBEFETES,
2. BEHDEBDV DD DFEZMBNDIT B DN TES,
3. BEN R LFEBOWVWC ODDFEZMBNDIT S ENTED,
1. To be able to explain the basic process of machine learning.
2. Tobe able to use some supervised machine learning methods.
3. To be able to use some unsupervised machine learning methods.
{R¥5TEIEHE [ Course Plan
L %
No. | EB mE 3R
*| Topics Content .
online class
T E ORE BWHFEDOEGRTIBBET 5,
1. | introduction to machine . . .
learni To learn the overview of machine learning.
earning
) RITHEARE (1) LDA, PCA, 71— JLPCAZR ¥ DIRTTIEMEF E%E FRN
) Dimensionality reduction (1) | To learn basics of dimensionality reduction methods including LDA, PCA, and kernel PCA.
3 RotEsE (2) FA, MDS, t-SNEZ X DXTTEMEF £% F R
" | Dimensionality reduction (2) | To learn basics of dimensionality reduction methods including FA, MDS, t-SNE.
4. | SM,SWR YR—ENY R LTSV E DD S INBEBIRICOLTER
ZT
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SVM and SVR To learn classification and regression based on support vector machines.
ToHYTIER (1) RERPT VA LT LA MIDWTHER
> Ensemble methods (1) To learn basics of ensemble methods including random forests.
TUHYTILER (2) AdaBoost, Gradient boostlZ DLV TER
6. Ensemble methods (2) To learn basics of ensemble methods including AdaBoost and gradient boosting.
TR0 (1) k-means, BEERY Y S X2 207080 S 81) 00 FEICOVTER
T Clustering (1) To learn basics of clustering algorithms including k-means and hierarchical clustering.
TSRZ) T (2) Mean-shift/m & D7 5221 V7 FERIZDVWTER
8. Clustering (2) To learn basics of clustering algorithms including mean-shift.
EhiaEit == TIE, Levenberg-MarquardtiE7 & @B FAIC DWLWTER
2 : A To learn basics of continuous optimization algorithms including gradient descent and Levenberg-
Continuous optimization Marquardt.
BERE 7277w b, Belief-propagation & OBEBRBLFAICDVWTER
10. Discrete optimization To learn basics of discrete optimization algorithms including graph-cuts and belief-propagation.
AN T — BT AR TAINR, R=T« TN T« WAL DRI T — 2B FAEICDOVTER
1. Sequencial data analysis To learn basics of sequential data analysis algorithms including Kalman filtering and particle filtering.
FEFE (1) CNN,RNNZR BB A - a—F L3y b D —27 OREEICDVTER
12 Neural network (1) To learn basics of neural network architectures including CNN and RNN.
FEFE (2) TransformerZg CERMAB Z 2 —F LRy FT—27 OBIEICDOVWTER
13. Neural network (2) To learn basics of neural network architectures including Transformers.
HHEH D FE BED D FE B LFBOREMNATECMABMIT SN FHENH D FEICDOLTHER,
14. ! ) ) To learn semi-supervised learning that can be considered an intermediate method of supervised and
Semi-supervised learning unsupervised learning,
w5 E BENCEDW(ITRZFET 2REFEICDOVTER,
15. ) ) To learn reinforcement learning method which is the process of learning an action based on a
Reinforcement learning roward.
s

Prerequisite(s)

EANGEMEEFIBICOWTPYthonTO I— T+ VI D TELCZRHRC T %0 BHRTIOEEOREHZRITEEHNDHDTERT VA —F Y
BEENESYy by IPCERBTZENEE LV, ol A T—EY AT OREREZBELTVAZEAEZL L,

Students are expected to be able to code in Python for basic machine learning procedures and are encouraged to bring their own laptops (with Internet
access) for in-class programming exercises. Students are expected to have taken "Fundamentals of Al and Data Science” course.

REBRNFEE (78 - B85S

Required study time, Preparation and review

Python® D—T+ >V IC L2 BEHEZ HET 5o
RETIZIBAHETED OFERBzARHBE L TWET, BREOEREICHOET TERNFE - BRFPEET T,

Python programming exercises will be assigned.
Please note that KIT requires 45 hours of study from students to award one credit, including both in-class instructions as well as study outside classes.
Students are required to prepare for each class and complete the review after each class.

BHE BEE
Textbooks/Reference Books

#HHFIE | Sebastian, Liu, and MirjaliliZ : Pythont#ifi¥E 704 5 = >4 [PyTorch &scikit-learnf®], 1> 7L X, 2022.
(https://github.com/rasbt/machine-learning-book)

BEZ IEAMAE V)V I FTIELOZEMFEBAFT (B2 FZAbHAR, 2018,

SEZ I BE—, HNEE, MAKTE | 70073 VJ7&E Rthon 2023, RECAKT, 2023. (http://hdlhandle.net/2433/285599)

Textbook: Sebastian Raschka, uxi (Hayden) Liu, and Vahid Mirjalili, Machine Learning with PyTorch and Scikit-Learn Book, 2022.
(https://github.com/rasbt/machine-learning-book)

Reference Book: Masahiro Araki: Introduction to Machine Learning using free software (2nd Edition) (Japanese), Morikita, 2018.
Reference Book: Hajime Kita, Yoshitaka Morimura, and Masako Okamoto: Programming Practice Python 2023, Kyoto University, 2023.
(http://hdl.handle.net/2433/285599)

FARFHED S ERUEE
Grading Policy

EEHRE (50%) HLUFHRICHIEROME (0%) ICL 5.

This course will be graded on the basis of assignments (50%) and an end-of-semester exam (50%).

BRERE

Point to consider
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MEELF ) QUNFEFTHH) ORUZAIGLTLADHDI. COBBOEUEZRISESTIHVDTIET S &,

Note that those who have received credit for "Intelligent Engineering” (offered before 2023) will not receive credit for this lecture.
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BEFEES SN
Syllabus of previous years

#1B43# / Subject Categories

FEPE [ Faculty | - /- z:{fﬁﬁ; A / Available
8% [Field | 5115148 / Academic Field of Engineering Design W [ Year 22K/ 2nd Year
ﬁtﬁﬁa/m "liiﬁrijﬁﬁ%i}eéfjféﬁf%ﬁE /Specialized Subjects for Undergraduate Program of S48 | Semester frfi,ﬁﬂ / Second
%%/ Category | /- Eﬁiﬁl Day & 43/ Thu 3rd
#8155k / Course Information
ESRZI&E S | Timetable Number | 12224301
#1E&S |/ Course Number 12260016
H4# / Credits 2
FREAZHE [ Course Type 82 / Lecture
252 [Class -/-
BEE B4/ Course Title F— &g ¢ 7)L 1) X L / Data Structures and Algorithms
HYREL TEE = MR Kih
Instructor(s) INABA Hiroyuki. UMEHARA Daisuke
1 08—y TRER | BIRRFRN - RME PBLEERIE EBRBROHIHEICLISZHE
=] =] Project Based B
Internship IGP Learning Practical Teacher
ZDfth/ Other -
DX;ER#E ) . -
ICT Usage in Learning

@) B . .
ZSEEZ"/I\'U >% | Numbering 8152120
BEOBN - BIE

Objectives and Outline of the Course

FENL TV ZLOREFV RN 5. BRANLTILD ) XLREHEEEET 5.

SIEEORSNS T A L

SMECE5CCbEET,

The aim of the class is to learn basic algorithm design methods from some standard algorithm examples. You also study how to evaluate algorithms from
the viewpoint of computational complexity.

FHOIERRE

earning Objectives

L EENRTIAVZL (V=T 200 AMIYITYFoI IITICET VOO TILIUXLRY) OBE (@4 OR-NEE TS5,
2. TNHEICHBT2H0C LTD. FILOU XLRARE (DEIFUEE. BIRETEE. IRBEEEL L) D'EICD G
3. IBEEDHELSA S TIILIU A LEFHETE S,
1. To understand basic algorithms such as sorting, string matching, etc. and their characteristics.
2. Tolearn basic algorithm design methods such as divide and conquer, dynamic programming, and branch and bound.
3. Toevaluate algorithms from the viewpoint of computational complexity.
$235HEIAHE [ Course Plan
L 04
=E NE Fr31 08
No.f - Content *
opics onten online class
. N BHENRRECEZLNS, IV IL T —ARECHEEDEARE 5
M2 R Lo D -
1. ICDIF 5.
Introduction The basic concepts of algorithm, data structure, and complexity.
5 V=71 >0 (1) V=T O T X LOHE
’ Sorting (1) Introduction to sort algorithms.
V=T (2) BAV—F, £E—F, E=TV—F}
3.
Sorting (2) Insertion sort. Heap sort.
V=51 > (3) AT =, X=UV =, Ny Y=k,
4.
Sorting (3) Quick sort. Merge sort. Bucket sort.
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. 2RSSy T %ﬁ@?hjuiA,7?*2®7hjU1A,ﬁ%vf-AfT@ThjUX
String matching Knuth-Morris-Pratt algorithm. Boyer-Moore string search algorithm.
%jj;tfﬁ?% BLG, TTTICRT ST Ny, AT oD, JS5TDRE, GoogledPageRank

6.

Addendum /Graph (1) ggasg]%‘wnrge'grmedseexn‘?a%on. PageRank.
JZICB8 37 AL (2) UI7FR, BAR G507 T) L)

T Graph (2) Graph search. Shortest path.
J271C8937)LdURL (3) BA7O—, 28I 7ORARYF VY

8. Graph (3) Maximum flow. Maximum matching of bipartite graph.
J5ICBT B 7O L (4) BHTREEZRATO—Z RO DEEICIHE & THES.

. Graph (4) Assignment problem.

B)E IW—TCHB.
10. Recursion Loop and recursion.
1L EE BIHCRIRE, B%.
Addendum Assignment problem. Recursion.

o P X LB OEE (1) %ﬁi%é%zg%%&-7m4H®7wjuiA,jx%ﬁmﬁﬁvw%y
Algorithm design methods (1) Dynamic programming.

TN ALERETORGE (2) DRPREE, BRBOHLTORAIDT.

13. Algorithm design methods (2) Branch and bound. Computational complexity theory.

T3 X LERETORE (3) PEWUEE, AUTILTI) L, ) —Ta%, BIERERE, EmiFE

14. Algorithm design methods (3) Divide and conquer. Approximation algorithms.

E o) ERNARETEZ LGNS, BEORA Y ~aEBTS.

15 Summary Review of the important points.

EiEs

Prerequisite(s)

Iagsz>70 Vo oz 7EE) 170053071 Vo7 oz 788l #BELTVWSC EZENHRE LTEEET D,

Prerequisites: Programming |, Software exercise |, Programming Il, and Software exercise II.

REBRNFEE (78 - §E8F)

Required study time, Preparation and review

BEEIIH L. NT AN ZECEENBOEEZRBIEE T2 CCICMA. BRERICHBAS OOFBEREEZET 2, UELofic. 7075327
ZECLR- N ZRT DD 2. BROLEHEAZHTT 2,
AFTIFIBAELED OFEREZLFHE L TVWET, BOOREICHODE TEHNFE - SRFEET oTIIZT L,

Students are required to review every lecture in about 2 hrs. Some additional hours are needed to prepare to take the final examination.
Please note that KIT requires 45 hours of study from students to award one credit, including both in-class instructions as well as study outside classes.
Students are required to prepare for each class and complete the review after each class.

BHE L8

Textbooks/Reference Books

HRE: TEARACTOISYDIODTILAVILE T —REE) (EBERSE, Y 7 MV D). Cnd gifioRE 170753271 OHRETT,
CoEED (FI0) . 3ISHToBREEFEALE S
BRE (T2 70U X L) PRESE, £ C0#EED (EI10) B¥iE. CoFRELZBHLED,

Kondo, "Algorithms and data structures for C programmers,” Softbank press (in Japanese).
Sugihara, "Data structures and algorithms,” Kyoritsu (in Japanese).

FEARETED 5B R U B
Grading Policy

() FHARIC LR ETT Do (D)EHMED/NT X 23R T, BROEIGIE. (@)=60%. (b)=40% 3 %,

(a) Take a written exam at the end of the semester. (b) Imposing a quiz for several times. The percentage of points allocated is (a) = 60% and (b) = 40%.

BRFES

Point to consider
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BEFEES SN
Syllabus of previous years

#1B43# / Subject Categories

FEE/ SEERHS/ :
Faculty /- Availability A /Available
2i4% | Field 5251518, / Academic Field of Engineering Design FR [ Year \(?:ejf/k/ﬂd
£@zo st b T BASETO |, S@EF0 S Al ; e ==
REE/ %WZI}D%I F%;%F’ﬂﬂ@ /Specialized Subjects for Undergraduate Program of 5447 | Semester B2 / First
Program Mechanical Engineering term
FEE BIR [ Day & "
45348 [ Category | - /- Period N2/ Tue 2nd
#1B15%R / Course Information
BFRIEIE S [ Timetable
Number 12312201
HE#S/ Course 12361093
Number
H{i# / Credits 1
{BERAZEE [ Course Type | J£% / Practicum
252 [Class ta / Ha
f—‘:‘#ﬂa%/Course F—4&+% T > =X /Data Science
itle

PUNEL Wil B, Wil Ak BF B Ba B M Bt RIE B
Instructor(s) YAMAKAWA Masashi. KITAGAWA Atsuhide. FUKUI Tomohiro. TAKEISHI Naoki.. SAKANE Shinji

s E I F B |

1Y g’ | a-zmun [ PELEHE EHEROBZHRICESHE
. B ject Base Practical Teacher
Internship IGP Learning
O (PO I EBRBRODHZIHEN, TORBEEN LTS
Z 0ftt/ Other - - OV 2227 ERBDEES LURMEZ OERIC D VTIEEZTT
>.)
DX;EREE
ICT Usage in - - -
Learning

#MEFONIDT
Numbering Code B_ME2240

EEoRH - B

Objectives and Outline of the Course

BWHIFONFICSVWTERICI Y2 — 22 RFd 2 CCICLD, SIEBRAIBORRZEBI/TES. BEMICIE, VI NI 7HRAEREZRMETS
> Ea—42DEIEE, Fortranz BUVCEIFRMETE, BLUPythonz BLWcHFEOEAZEBEIE2.

The objective of this seminar is to master basic usage instructions of computers in mechanical and system engineering. Specifically, operation procedures
for computers in a software developing environment and basic scientific technological calculation using Fortran and Python are lectured.

FHORERIE
Learning Objectives

—

22— 2 OERNBRIERAICDOVWTIRRT 5

ITTARICEDTFAILDERE 7 7 ILEBD o0 T Y RIBIEEICDOVWTIERYT 3
Fortran® K UPython 700 5 = V7 EFBOERNGE, AV /NI ELUETICOVTERT S
fREGHESTEORERX 7O/ 5 VI TES

WM LFICEEd 2I0BREZ 700520 TES

To understand basic usage instructions of computers.

To understand the procedure of creating text files using an editor program and the command input method for filing management.
To understand basic syntax of Fortran and Python programming languages, compiling and running.

To be able to program for simple numerical problems.

To be able to program for practical problems of mechanical engineering.

g~ W N oW N

E%5HEIER / Course Plan

15E AE FUSa 4%

No. Topics Content online class

1. FortranAFg (1) OIS LEERTTZEFTOFIE
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https://www.hyokadb.jim.kit.ac.jp/profile/ja.b3ba40709f764a8bebf0432740b4eb8f.html
https://www.hyokadb.jim.kit.ac.jp/profile/ja.b3ba40709f764a8b52abfec4f9dfbde8.html
https://www.hyokadb.jim.kit.ac.jp/profile/ja.eb6d6abd80fa5ebbab05e7a1f81c6110.html
https://www.hyokadb.jim.kit.ac.jp/profile/ja.a8ad724387d2489b128890a0699d8532.html
https://www.hyokadb.jim.kit.ac.jp/profile/ja.a8ad724387d2489bb92303b09826e9a1.html
https://www.hyokadb.jim.kit.ac.jp/profile/ja.7fa0df662b348aeeb1e281e629aae43f.html

) Fortran AP§ (2) ZHOUES, MWAJRE, READX, WRITEX
3. HMT & s %EE\FSK, Jav2IF

4 %o&u émoz,mi

5 Fitsedl 7D\MENS\ON§Z

6. ERtRE FHLEXEBV IO SLEERT S
. NG %WI?i@&@%%E%?%E%%@KOu1?%%ﬁ5
N ;ythonAF‘ﬂ (1) ;upyterNotebook(DﬁL\ﬁ, MAES, H77
o Python AP (2) ﬂ?/?ﬂﬁ (Numpy, Scipy)

1. Python AP3 (3) 7 — 4881 (Matplotilib)

1L B B O E e 0 F8

1. %EW?E@%KB’\J@?JHE T—AER, £5)LERCFHmOmRN

. FEMHDFE (1) %%Eﬁ,%iﬁ

14, FEHDFE (2) YR—IRTZ—T >

5. Eas) %%KEE%?5

s

Prerequisite(s)

AR EEZETSRICTRENFC LCEETLVEE @ BERME |, BRI, fIPAKT |, 202 —2>3al—2 3 VERY

It is desirable to take Basic Calculus 1, Basic Calculus II, Linear Algebra |, and Introduction to Computer Simulation.

RERMNEE (F8 - 878%)
Required study time, Preparation and review

BESIURBEELICRBNICNOEC C CNEETH S, ARBICHLTIE, 25KEOFEBICRT2ECEBREANINETHS. AF TIILEMA
HcD OFEREEZHLHRE LTV, BEOREICHHE TERNFE - ERFEXTS .

It is important to attend the class and to study the exercises diligently. In this course, self-learning time of 22.5 hours is necessary.

BElE BEE
Textbooks/Reference Books

BEICET 5T XA NEEMT S

The exercise text will be distributed as a document.

PRAEFHED S ER U B
Grading Policy

REED T BER0%, BESLEBION T 2BBIE0%ICLDEHHL, €Oa5TR0mU Ezaiied s

Performance is evaluated for a total of 100 points (results of exercise: 40 points, class participation: 60 points), and credit is given at more than 60 points.

BEFEE
Point to consider

L HERIED © DREHEILERD AL,

2 BRI 2 —RBERUSSEBHREFEEETTO.

3.7 3 ANIFISRRIBTRY 5.

4. 58 - AEEZBLOQICH T SHE THD, EREFMOTRTHS.

1. The class is held only for students in the mechanical and system engineering course.
2. The class is conducted in CIS and 5IS.
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3. Placement is informed separately.

4. This course corresponds to the learning and educational goals, B(1)(c), and is a subject of achievement evaluation.

STfiEL % / Evaluation Standards

HMBOERBER

Course Goals

A2 — S OERLRIESEICOVWTEET S

IT4 KB T7AINDIERE 7 77 IILEBDOIHO I Y RIRIEAEICDOVWTIEEY %
Fortran& & UPython 702 5 = VI EFEOERNCE, AV NAILEXURTICOVWTIEET S
RSB BEORELT OIS0 TES

MM TFICRE T 3I0AlET 0/ 53227 TE3

U W N U~ W N =

To understand basic usage instructions of computers.

To understand the procedure of creating text files using an editor program and the command input method for filing management.
To understand basic syntax of Fortran and Python programming languages, compiling and running.

To be able to program for simple numerical problems.

To be able to program for practical problems of mechanical engineering.

BiED:ZERE O FEME % / Fullfillment of Course Goals

BELARILEZKRESTES
1.| Significantly lower than
target level

BEAFIE (AVa—2OEKRE, 771 )LOER - BE BRNS0E) NEBETITLAL

The fundamental matters (the basic operation of the computer, making and management of the file, fundamental
grammar) are not understood.

BELAILEZEDICTES D355 L TEASEZERLTVLSD, BEANESEORREEZ FO0J 53T TEHL
2.| Slightly lower than target
level Programmings of simple numerical computation is impossible.
3 BiELAIICESE BAZEZIEM L THD, MEGHESEOREEZ JTO0J5I0JTES
"| Achieved target level Programmings of simple numerical computation is possible.
4 BiELALELES MM TSFICEEY 20BBEE O/ 5307 TED

Above target level

Programmings of developed problems for mechanical engineering is possible.
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EB{E

INnteractive English A

—_

Interactive English B

Career English Basic

Academic English

English for Sciences and Humanities A

English for Sciences and Humanities B

[\)[\)_\_\_\
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