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BEDBR - BIE Objectives and Outline of the Course

H BEBEOREERICKRDZ 7T XLDOHFICE, WREARIZ2BECHBEORZNEEEHPST 2 LA RALEHRWL., 22T
%, RENGRY b7 - RENMEEZEMICLAN D, REMEEORFIEETRI-OOEREELFET 5. WEr v
F7—00BRAY b7 =08 E, ZTNODOURECEEENRECRTOEIICSR 2HEIIREL, £/, —BRxvy F7—7
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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.

FBOEEEIZ Learning Objectives

BH | ERNARERAAENBRE TETCWS I LA BERT 5.
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EBNTITYZLICE 2 HNBEOERITAIRMEZERES 5.
ERRFTNLTY XLICL 2 HNBROEERIEZERET 5.

= | 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.
3 BAZDERE O S / Fulfillment of Course Goals (JABEE BS:&ERIB D &)
H
£

REEHEIER Course Plan

No. 15 B Topics AZA Content
1 B | #FLoiEEgs (1) AR VR, BEEK BNE
2 | Review (1) Course guidance, Reduction to absurdity, Induction (Partl).
2 B | 2 EoEREE (2) IEE (BX), ATHMBELRBCHERE B0 s 7R, Exasek.
| Review (2) Induction (Part2), Decision problems and optimization problems,
Computational complexity, Reducibility.
3 B | WEetE (1) R ETEIRIRE, EMBEEDIME JOFEE.
& | Linear Programming (1) Linear programming problem, Duality (Partl).
4 B | \EatE (2) FRIEEBIEE ()
& | Linear Programming (2) Duality (Part2).
5 BH | 7778% (1) &, 7iIr—%EK 77, hv bty b, EiEE
Z | Introduction to Graph Theory | Introduction to Graph Theory (1)
(1)
6 B | 7778% (2) 2R, & B wvFro
% | Introduction to Graph Theory | Spanning tree, forest, path, matching.
(2)
7 B | &y r7—0o&#t (1) T aRAF—AKRE BHEETEREE REAHEEN L 2 0 BRE.
% | Network Optimization (1) Steiner tree problem, Integer programming problem, linear programming relaxation
and its dual.
8 B | *v F7—7o&i#EML (2) BMRTNLITY XL, ERHTLTY XL, EHEH
% | Network Optimization (2) Greedy algorithms, Primal-dual algorithms, Numerical examples.
9 B | &y F7—2o&i#EL (3) H DR O EITRIBRIE.
= | Network Optimization (3) Feasibility of a solution (Partl).
10 | B | *v b7—o %L (4) HABOERITATREME (FZ).
i | Network Optimization (4) Feasibility of a solution (Part2).
11 H | *v b7—o&#E (5) STEFREOFME, HOEOBERL
& | Network Optimization (5) Time complexity, Performance guarantee (Partl).
12 | B | *v F7—7&# (6) HARORBERIE ().
& | Network Optimization (6) Performance guarantee (Part2).
13 | B | \mB7ALITYXRL (1) RFTRRIE, A ¥R
Z | Approximation Algorithms (1) Local search, Metaheuristics.
14 | B | A7 LTY XL (2) ZIEAREIELUR ¥ — L, THOEUREME
Z | Approximation Algorithms (2) Polynomial time approximation scheme, Hardness of approximation.
15 B | $¢HeBEET2HEE UEDBBETERY Eifonhh - 7-EmR AR OFTRY BN L7z,
S

Related Topics

Miscellaneous.
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H | AL/CIC&2TATY XL ET—2EE BWET 2 R (RABRS, F—L41), ERTLIVIL VT 7P 7—=%F, XBFEX
R, WEBHIR), B2oBF -KEIL—VIAT VBB (VAUT L) 7y & WHERER H1i).
Z | 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,
Prin

B | BEPRITHAREES 30%, FBEPICTHIFEES 30%EKFLR—F 40%DEET 100% T L, 60%AEDBREEKET
3, BEOEBEECLR—FEREICOVWTIEIRTOIRETHL CRBET 5.
Z | Exercises in proving 30% + Exercises in calculation 30% + a Paper (an Assignment) 40% = Total 100%. Credit is granted

when the achievement is no less than 60%.

B | ZERE [FEIY] ZEEL WA I ENEE LV, BEFRIITIFEEE CEBHE (36UL) 2FERAT20T, 5795
& LR—MOERICELT, SREHS, STET —20ESECHIAZTHhAENI L.
S:Ril=2:4:4

Z | Recommended that the course of Optimization (provided in the Undergraduate Program of Mechanical Engineering) has

been taken.
S:R:1=2:4:4
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