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BEDBHK - 12 /Objectives and Outline of the Course

<,

B | FHOBREREDTETERT S & VI RELOBRIE, HEOLRVWHTFICELWTINELVLDOTHD, KERTHE, EX
WARFTEREO L H, ERESME SNSEAMESLIUCR7 Y2 -V /FMEEZRY EIf2, ZNO0BRCEEZEL
(R ICBER ) SBICRELEREE YRS L5107 5.

fundamentals of the algorithm design and analysis through the selected examples.

Z | In this course, optimization problems and algorithmic solution approaches to the problems are treated. Resource allocation,
minimum spanning tree and shop scheduling are selected as examples of more established (combinatorial) optimization
problems. The course objective is to understand the importance of mathematical descriptions of optimization problems and

FBDZEBRE /Learning Objectives

B | B%oA—&—ZE5ERT 3.
NIy =k, e=TY—"F 4y oy —+%2BET 5,
ERNAEFEMEOERATE S,

EANAFEMEICNT 27 LT XLZEBES 5.
ERNAFTEREOERICH L TRZYATILIUXLEBESTEIENTED,

Bt

To understand the big O notation.

To understand bubble sort, heap sort and quick sort algorithms.

To formulate optimization problems in terms of mathematical terminologies and notations.

To understand fundamental techniques in the algorithm design.
To solve optimization problems by applying algorithm design techniques.
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28 BIEDERE OHEEE / Fulfillment of Course Goals (JABEE BEERIB D &)
H

BIDOTILAY XL EEANAEBERBEICHT 27T ZLICOWTERA+DTH Y, EXRNLFEMEOCETHICH L TH
LEBDONBE TN T XLEHETE D,

BIOTNTY LB LOCERNAFEMBICHT2T7LITYRLEBRL TV,

BHOTLTYXLEBRLTOSY, BAOGHERMBECHT 27V TY XLEBRTEL L,

BHDOTILITY XL (NTILy—

=7V —b, 94y —F) #EBBTELRL,

b

Sufficient understanding of sorting algorithms and fundamentals in the algorithm design, and applicability.

Understanding of sorting algorithms and fundamentals in the algorithm design.

Understanding of sorting algorithms, but lack of understanding of fundamentals in the algorithm design.

No understanding of sorting algorithms (Bubble sort, Heap sort, Quick sort).

REETEIER /Course Plan

No. 15 B Topics AZA Content
1 B | &@t A FrEMEO K], BEELoFER
= | Introduction Course guidance, lllustrations of optimization problems.
2 H | st EFREoFMm (1) FEETALTYRL, MELMES, BROF—K -
Z | Computational Complexity (1) | Algorithms, Data structures, Programming, Problems, Problem Instances, Order
notations, Polynomial time complexity.
3 B | sfEFHOFE (2) m E (E)
Z | Computational Complexity (2) | Ditto
4 B | EXNART — 2185 UZ bk, BoEK, -7
% | Elementary Data Structures List, Rooted tree, Binary heap.
5 B | #o7AITURL (1) NWNTLY =k, E=TY—b, 4y oY=+, dAEFEROTR.
Z | Sorting (1) Sorting (1)
6 B | #o7LIdUXL (2) m £ (&)
% | Sorting (2) Ditto
7 H | o7 Y XL (3) m £ (&)
% | Sorting (3) Ditto
8 H | 373U XL (4) m £ (&)
& | Sorting (4) Ditto
9 B | ERES>ME (1) RoN-EREW DHADERCEDT 5L X, BECEAER/MLLAL, BREE
O—FlE LT, ZOMBEESMLTHL DI, BHIEDEXHICEICTALITY XL
AT 5.
& | Resource Allocation Problem | Feasible solutions, Optimal solutions, Integer programming, Greedy algorithms,
(1) Practical applications.
10 B | ERES>ME (2) B E =)
% | Resource Allocation Problem | Ditto
(2)
11 B | &/h2EgAmE (1) EEAEAT 7 7ORLBICEOEANIET 22y FT7T—2ICEWVWT, IRTORETE
BICTEHD 77055 T, WOBHMNRNMIAEDEDERDT-L., L<HMONT
WBLZERAERT7ILITY X LOBFERET .
% | Minimum Spanning Tree (1) Undirected graphs, Edge cost function, Spanning tree, Polynomial time algorithms.
12 B | &/h2EAEE (2) B E =)
Z | Minimum Spanning Tree (2) Ditto
13 |B | x5¥Ya-Yrs (1) CIM/FMS/FA R &, £FEY R T L R AT LAORBEICH T DRIV a—U oD
BEERAND, £, Yayv 7 ATV a—-U VY IOERETILERERNHRTILIYX
LAY 5.
& | Scheduling Problems (1) Shop scheduling, Gantt chart, Polynomially solvable problems, NP-hard problems,
Flexible manufacturing systems, Material handling systems.
14 | B | 25¥a-Urs (2) m £ (&)
2 | Scheduling Problems (2) Ditto
15 B | BB&EY 55EE LEDOBBETERY EIfonihh - 7-mEEBROFITREYBNL 1z,
= | Related Topics Shortest paths, Vehicle scheduling, Subset sum.
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H | 7RIV 70RBREERIEILAVS, HNILBEOBIFICRS,
Z | Experience in programming is not required, but it is advantageous.

FEEICH LT, 675BRAULOFERICKTHCFBERHAILETH S,

For the preparation and review of self-education, students are encouraged to spend at least 67.5 hours.

H | #RECICL2T7AVTVRILET —2E BT 2 iR CRARFE, 77— L4110 BLTREICSL T v MEER/SEE TR
BRRRANZHBZ D | TLITYRLET— 2188 (KWERE - &, MERS - BB, #1747 47)
Z | Toshihide Ibaraki, Algorithms and Data Structures in C, 2nd Edition (in Japanese), 2019, Ohmsha, Tokyo / Kensuke Otsuki,

Akiba Takuya, Algorithms and Data Structures (in Japanese), 2020, Kodansha Scientific, Tokyo.

B | 2HRABR0%E L EE / — + 50%DEET 100% TiHE L, 60%U EDBmEE&E T 5. B ERLFEMEICTT S
TLIAYXLIZOWT, ZNOOBEEEYMAERL TV R EHETENE, PHBCEIABIHELAAKIEISZONS.
%= | Review report 50% + End-of-term exam 50% = Total 100%. Credit is granted when the achievement is no less than 60%.

B | () 28 - #EF8EBR) a)IcET2REBTHY, ERETFEONRTH S, (i) HERMBBOAZZRIMICRDTULAL,
(i) 72—V I0EBETE, TREFSLTBEENTHD.
% | Thisis one of the courses in B(3)(a) of our accredited education program.

w



