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RIB 9 %E/Subject Categories

SERZE /Faculty

/REFRIE=RIFZHER (FLaifiRe) /X
PRI PHER (Baiffge)

/Graduate  School  of
Technology (Master's Programs)/Graduate
School  of
(Master's Programs)

Science and

Science and Technology

S EERBIE/Availability

/B /%A :/Available/Available

i /Field JERET TR/ < ZF D> : /Academic Field | &£X/Year J1~2FR/1~2FR : /1st

of Engineering Design/<Other> through 2nd Year/1st through
2nd Year

R12%/Program /EWMBR TP ER/FHEEY 0 - XHE S0 | FH/Semester /% 4 93-4/% 4 3-4 1 /Fourth
7 7 LA /Master's Program of quarter/Fourth quarter
Mechanodesign/Mathmatic Course
Educational Program

48/Category /% RIB/ : /Courses/ 2 3 #5RR/Day & Period | /X 4/7k 2 : /Tue.4/Wed.2

R B15%R/Course Information

RHEZES 62312401

/Timetable Number

REES 62360210

/Course Number

BA7#/Credits 2

R R ##&E : Lecture

/Course Type

2 7 X /Class

RERBZ =Bt E5m : Optimization Theory

/Course Title

BLKES J&B  #fF : /KARUNO Yoshiyuki

/ Instructor(s)

% Dfth/Other A 2—=>y TR EERRE R 0 — 232t | PBL EERIE /Project | DX ERRAE

RLB /Internship &E /IGP

Based Learning

/ICT Usage in Learning

@)

EHEREBODHIHEICLD
#IB /Practical Teacher

MBF> Yo
/Numbering Code

BEDBHK - 12 /Objectives and Outline of the Course
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1, RENGR Y b7 RBREZEMICLED S, REHEOKRENESERITOOEREREFET S, Bty
F7—0RERIy b7 =078 E, ZNoOWREPERIENEECRTOEHICE R
ERERERICBZASmBLD, 2y 7 —IRBEMEL LTRRTEDZ 2D DULHL, ZDESBHEHUCOVWTHHES

BRYBNT 5.
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In this course, fundamental techniques for designing and analyzing algorithms in discrete optimization are treated. Some
network optimization problems are selected as the materials. They are significant themselves, and other interesting discrete
optimization problems can be formulated as such network models.
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FEDEEFIZE /Learning Objectives

H | EANGARAFEVBRTE TV I L e BHERT 3.

I B OIS % BEY 5.
FXHTNTY XLDHBERT v 72 ELBHT DI ENTES,
ERFTNLTYXLICL 2 HAIBORITAIRIEZERY 5.
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B TITYZLICE B2 HENBORBERIECERT 5.

Z | To review common types of proof methods.
To understand the duality of linear programming.
To follow the computational steps of a primal-dual algorithm for a constrained forest problem.
To understand the feasibility of a solution obtained by the primal-dual algorithm.
To understand the performance factor of the primal-dual algorithm.
B EEDERMEDFHEEXE / Fulfillment of Course Goals (JABEE BEER}H d &)
H
ES

REETEIEE /Course Plan

No. IEH Topics AZ Content
1 B | #F LoEERS (1) HA RV R, BEE, IBNE
= | Review (1) Course guidance, Reduction to absurdity, Induction (Partl).
2 B | #FLoEE#HS (2) JENE (X)), RAEMBELEEME B0 7R, ETAREMH.
Z | Review (2) Induction (Part2), Decision  problems and  optimization  problems,
Computational complexity, Reducibility.
3 B | #&FEstE (1) W ETERRE, ERIE S BOIME, TR,
Z | Linear Programming (1) Linear programming problem, Duality (Partl).
4 B | #&EstE (2) FRE L XIME ()
Z | Linear Programming (2) Duality (Part2).
5 H | 7778% (1) G, 7ir—K8KK 777, hy bty b, EEE
& | Introduction to Graph Theory | Introduction to Graph Theory (1)
(1)
6 B|7778% (2) 2EA, 7K B vvTFo
Z | Introduction to Graph Theory | Spanning tree, forest, path, matching.
(2)
7 B | &y r7—7o&#1 (1) T2 F—KRE BHEEREE SEAEENE 2 OB A,
& | Network Optimization (1) Steiner tree problem, Integer programming problem, linear programming relaxation
and its dual.
8 H | *v b7—o&#E (2) EBEMRTATY XL, FRFTLTY XL, EER.
Z | Network Optimization (2) Greedy algorithms, Primal-dual algorithms, Numerical examples.
9 H | *v b7—o&#E (3) H i D BT RATRENE.
& | Network Optimization (3) Feasibility of a solution (Partl).
10 | B | *v b7—0&EL (4) HAOBOETAIREE (B ).
& | Network Optimization (4) Feasibility of a solution (Part2).
11 B | &y F7—7o&i#L (5) FTEFHEIOME, HHEORKERIL
% | Network Optimization (5) Time complexity, Performance guarantee (Partl).
12 B | &*v r7—7o&i#Et (6) HEANBORBERIE (FE).
i | Network Optimization (6) Performance guarantee (Part2).
13 | B | *v t7—o&i#L (7) FRFTILTY XLOZR (FH). FL&od.
& | Network Optimization (7) Description of the primal-dual algorithm (Revisited), Summary.
14 | B | B&d2:EE (1) SERLT LT Y R L.
% | Related Topics (1) Approximation algorithms.
15 B | B&EY 2:E& (2) UEDBBETERY Eifonhh - 7-EmR AR OFTRY BN L7z,
% | Related Topics (2) Miscellaneous.
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BL/ICICEDTINTY RLET—2BE 8MET 2R GRARRS, #—L44), EUTALITYRL VT 795 —=%F, £HEX

=
R, NEHIR), BZ2oHFE-KEL—LATVBE (T4 UT L) 7y &, WHBRER SLti).
%= | None/ Algorithms and Data Structures in C, 2nd Edition (in Japanese) (Toshihide Ibaraki, Ohmsha), Approximation Algoithms

(Vijay V. Vazirani, Springer), In Pursuit of the Traveling Salesman: Mathematics at the Limits of Computation (William J. Cook,

Princeton University Press).

‘

BERITITSED 60% (NER : ok 20%, FEAE 20%, & 20%) R OLKR— bk 40%DEE 100% Tl L, 60% U LEDELa%2E
BeT 3, BERBORBEECL R— FEBIZOWTIIRORE T L CRAT 5.

b

Exercises in class room 60% (Description 20% + Proof 20% + Calculation 20%) + a Paper (an Assignment) 40% = Total 100%.

Credit is granted when the achievement is no less than 60%.

FMBE [HETE] 2EEL TV IENEE LV, BERTIFAEEE CENE (3EUL) 2EATH0T, KEY5

=
Z&. LR—POERICBELT, HRLHADL, SHET—XOEECHIALZTHLEVN &,
S:Ril=2:4:4
% | Recommended that the course of Optimization (provided in the Undergraduate Program of Mechanical Engineering) has
been taken.
S:R:l=2:4:4

w



