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BEDBR - IE Objectives and Outline of the Course

H | MA0BEZREOHETENT S LV OIRECOBRIE, BEOLEVHTFICEVWTRAEAVWLDTHS, RFEETIE, EX
HEFEMED R, S, ERESHE RINSEAMESL Ry Y2—U Y IMEEZRY EIFS, Zho0BEERCREEEL
T, (FICEEBNS) RBICHEREREIEZFRS L5107 5,

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

FEDEEBIZE Learning Objectives

B | B0+ -4 - Rz BET 5.

NTNY—=h, E=TY—=bF, 497y %BET S,

EARNAETEBEOER A TE S,

ERNAEBERMEICH T2 7L LA ZEBRES 5.

EXRNLETEMBEOERICH L THEEBRTA IV ILEELET DL ENTES,
% | 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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B EIEDZEREDFEEZ / Fulfillment of Course Goals (JABEE BSEHIH d &)

B | 8073 XL EERPAFERBICNT 2 7LITU XLIZOWTEREN+STH Y, ERNAEEREOERICH L TE
LEBONEZTILTYXLEEETES,
BEIOTILTY X LB L OERNAETERBEICH T2 7LTY XLZEBEL WS,
BHOTNTY X LEBFELTWEY, ERNAGEREICOET 27T XLZEBRETER,
BIOTNTYRL (RTLYy—F, e=FY—=F, T4y oy—1F) ZBETERL,
Z | 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).

REEHEEE Course Plan

No. IEH Topics AZ Content
1 B | &@EtAF FHEMEEOC LR, BELOTER.
% | Introduction Course guidance, lllustrations of optimization problems.
2 B | AtEFMOFM@E (1) FEETILTVUXL, MELMES, B0+ —& -k
& | Computational Complexity (1) | Algorithms, Data structures, Programming, Problems, Problem Instances, Order
notations, Polynomial time complexity.
3 H | tEFRH0FM (2) m E &=x)
% | Computational Complexity (2) | Ditto
4 B | X007 — %S UZX b, RDEK, -7
% | Elementary Data Structures List, Rooted tree, Binary heap.
5 B | ZFlo7LayXL (1) NIy =k, e=TFV—=t, T4y oY=+, dEFEOTH
% | Sorting (1) Sorting (1)
6 B | #5o7L3 XL (2) B E =)
% | Sorting (2) Ditto
7 H | Z25lo7LIY XL (3) m £ ()
% | Sorting (3) Ditto
8 B | #o7LIdUXL (4) m E (&)
%= | Sorting (4) Ditto

9 H | &RRES>HE (1) RoNZEREZ W OHODFRCENT 5L &, BEvIBLREZRIMLLEZL, BRER
D—FlE LT, ZOMBEEEIT 2L EHIT, BHEDEXHICEDILLTILITYIL
AT S,

% | Resource Allocation Problem | Feasible solutions, Optimal solutions, Integer programming, Greedy algorithms,
(1) Practical applications.
10 H | &RRES>HE (2) m E &)
Z | Resource Allocation Problem | Ditto
(2)

11 | B | &/2EAKME (1) EELERT 7 7OZDICEOEANIBET 25y b7 —2ICB0WT, IRTOHEE
WEICTHHAT 77055 T, WOEBHAMHBR/NIREHDERDH-WV, L<HMoNT
WRZEABMTLTY XLOBEA AT 5.

Z | Minimum Spanning Tree (1) Undirected graphs, Edge cost function, Spanning tree, Polynomial time algorithms.

12 | B | &/h2EAME (2) m E (&)

Z | Minimum Spanning Tree (2) Ditto

13 |8 |x5¥a-Urs (1) CIM/FMS/FA R &, AV AT LRI AT LORENICE T ERTY2a—-Y o0
BREMRNRD, £z, Yav 7 - AT Va2a—-U VY TOERETILERENHBTILITUX
LZERAT 5.

& | Scheduling Problems (1) Shop scheduling, Gantt chart, Polynomially solvable problems, NP-hard problems,
Flexible manufacturing systems, Material handling systems.
14 B | Xg¥Ya—-Uvs (2) m £ (=)
& | Scheduling Problems (2) Ditto
15 H | B&E9 5:E& UEDOBBETERY Eifonkh - 7-EmRERROFTRY BN L7z,
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| E | Related Topics | Shortest paths, Vehicle scheduling, Subset sum.

B | 777 IV/0RBEERIILEBWVS, HNITEBEOMITICHRS,
Z | Experience in programming is not required, but it is advantageous.

FHEEICH LT, 675BRAULOFERICKTHCFBERHAILETH S,

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

FRE CICL 2TV TY XL ET—2ME AT 2R GRARRERE, #— L) BLUBBICIELTT Y v FEHR/2EE [H
BRERNEWAD | TIVTUXLET—2EE] CKSRE - &, WEHRsk - BB S5V 1>74747)

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 | R S0%E L VEE / — b 50%DEEH 100% TFHE L, 60% U LB REEKET 5. B L EXRNATBMEICNT S
TLTYXLIZOWT, ZNOOBEEEYMAERL TV A EHETENE, PHRCEIARIHELAAKIEISZONS.
%= | Review report 50% + End-of-term exam 50% = Total 100%. Credit is granted when the achievement is no less than 60%.

B | () 28 - ZEEEZEBR)ICHETI2RETHY, EREFMONRTHS. (i) BEMBEZEOAELZRAMNICED TULAL,
(i) 22—V JOEBETIE, EREFSLTELLENTHS.
% | Thisis one of the courses in B(3)(a) of our accredited education program.

w



