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Basic Problem #1: A—> = 7miEn~y F

ENAEBEEHD—V 2 TREYBETCOREINEZONTWET, MBEZEOBRFHEHMAT/NILD LI, FAEE
(1,2,-+,10) HEETDZH—>T7EM (a,b,c, -, 1) ZHROTLLIEE W,
Costs needed to match each user and each vehicle @

are given. Find optimal matching solution that minimizes
total matching cost.

<JL—)L>
« EAEELN A -V TEMICKETELLDICTD

Everyone ride on a vehicle.

e MAEIEA1IDOH—>c TEMmICLAENST WL
No one can ride on more than 1 vehicle.

¢+ 1BDH—Y 7EMICEFSLAIALLENL L @

No vehicle can accept more than 1 person.
Xpulp T HEDEY FI—FZ F 74 7IZHE T

WBDTSEIZLTHWLWTT, :

You can copy and use the ipynb file in the Google drive. ﬂ
XKHH>BELMBAICBEI S CpulpxEHT ICHEC Z & @

MTEET. BEIH S AITHkEL T 7230, HARZE B[y



Basic Problem #2: > 7~ > KX 7> —mhigD~<y F >0

ZRAFEEREF VTV R R —EHMEFTOEMASEZ ONTWET, FBEZBFEOBEIEEHAR/INIRD LD
2, MEE (1,2, -,12) AEETAHAH—>T7EM (a,b,c) ZROTLIEE L,

Costs needed to match each user and each vehicle

are given. Find optimal matching solution that minimizes
total matching cost.

e 2HBEENA VTV RER I —IZEETEDLLDIC

Everyone ride on a vehicle.

- MBEIEEA1IDOEmMICLAENLE L

No one can ride on more than 1 vehicle.

« 15EDOEMICIEFEALALNENK L
No vehicle can accept more than 5 people.

Xpulp THCIHBEDE Y hO—FAE KT A4 7ICHET
WHDTEEICLTHWWNTT,
You can copy and use the jupyter notebook file
in the Google drive.

XbpHBHBEBICREIE CpulpzEbTICECZ L
LbTEET. BEAH D AFHEEL TSI,




Advanced Problem #1: B &1L EE

BoDELDH 5MEBEEmBECEEE L TERRLTATLIZEI W,
Represent your interested question you like as an optimization problem.
KU FEFTIELALTLWWTY, THILAL THLTERL THOK,

<k >k /Hint>

« BB Z &S5 HET SH ? What function do you use as the objective function?
« AT B ? =AML T B ? Maximizing? Minimizing?
- BRIBEEUIZ R b ?2UNA ? FBEELL?

What represents the objective function, cost, income, users’ benefit?

o [AAHFIZA B ?7 What constraints are needed?

s T A EDHETET HH ? How to set variables?
o BT ? B ? 0-1Z% (BinaryZ#) ? Continuous? Discrete? Binary?
e IRTODEH?2RTT?H > E&ERT? 1 dimensional? 2? More?



Advanced Problem #1: Bii7s &

% / Example

%8 problem HRrIEI%L objective func.

TEEEREH B NAEZEZ DR

HOI 2B AT

Transit network problem maximizing the number
of users

also possibly

—

&1 [ 8

HFIZ4E constraints
mid—1

budget constraints

AIBZE (e A
—TEZELUTFIC
ERA

the number of
people who can’t
access this transit
to be small

¥ variables

S R E A BN E A AN
HD0-1Z 4

binary variables that
mean whether to
maintain each line

BERIE DBITA
(R EE)
Integer variables
which represent
the frequency of
each line



Advanced Problem #2: & & B [a =g T D 8%

BRI T PE SR X o0 H B EF B #bE W 0 e EEFr Bl B
BLOBEAABAZEZ TLIEE 0,

Bh, BFOBERT DGR & INE AN, 7o BT
fRFEDIGAT L INBEANE, WRBEHOKFALAOD
NHEEZONTWET,

Find optimal evacuation plan in Anan city.

<k hk /Hint>
- BB ZEEORETEHN?
What function do you use as the objective function?

« Basic Problem®a—F%#Z&F(Ca—FZ2EVWTHEL LD !
Please use the code of basic problem for your reference.
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Advanced Problem #3: $R/aTIEIEE & X HEE

EEftEEICIE [BOEEE] WO OAFELET. POHEZEICDOWTEHBAL - LT, UTOM
OIS EEE KD, THBEEITHEBEDOEZEZN T HZ EA2BBONTHERL T EE L,

[ TRIFFaA®HRZEETLIDIERT IERDOEyY,, y, L T DFEAAEREAE, SEMILED
N5MHmeRLTWD, A@emRItTdL 0 BEES Y, KDL, |

There exists ‘dual problem’ for any optimization problems. Please explain about dual problem.
Also, please write down the dual problem of the optimization problem below and check whether
the optimal solutions of the dual one and the primary one are the same (they must be the same).

"The table below represents the amount of ingredients needed to make products, maximum
amount of ingredients you can use, profits from each product. Find the optimal solutions (x4, x,)

that maximizes the total profit.”
#J 55 products

E2—F3dx, II)IIF33x, RS

NAFNX Ay, 2 1 70(unit/day)
JE L
ingredients pHA/Ng—y, 3 4 180(unit/day)

profits  Fl#&= ¥ 6 (/unit) ¥ 4 (/unit)



O—F3 580, FFTIEHEENTHALY |
Before coding, write down formulae first!!

« & £S5 2E< ? How to set variables?

|

- HRIBEE, SINREEIERZANTESIEITS?
How the objective function and constraints can be written using that variables?

l

e Ko< a—FI
Let’s codel!!




