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O EEF2EEEE (Mathematical Modeling) ?

O Dl BEL R BEEE

O i+ F=ma (FIHSIE) » BARTER » et Al S sy - AN &R
O etz - nWHETT ZRREH &2 FR

O HEJEFEEHEZEE (Operation Research) & {8{E(Optimization) ?
O FHEETTEE - Bl RN - BURRR R IR/ O 2 pE EE 7
O BALMHERE © SRMRE] - BEOHE - SR
O BALIT A2 FEA N a2 E (Machine Learning) k-
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O #EFEE(Operation Research) 55 K FRRHGEEFHInSE FEEAEA - S p Ry B B W i =
Eafd

O {B(ERIE (Optimization Problem) = Fi g EEZE
O FRE[R - HEFAIR - HIAFTREEL " &F ) WA EREERETHK
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HoREE = (Decision Variable) » HiE(Objective) » 45 (Constraint)
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ARER: FE 1, FK b minimize, , 10(27r? + 27rh)
A A& =107 = nr’h &L 10 = r?h subject to 10 = r2h

HAE: 5/ ME B = 10 (2nr? + 2nrh)
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#| (Linear Programming, LP)
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& (Linear Programming,
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O

LP)

BI1 = /N BRI ~ BEUAC ~ i o /NEARARRIEEE - A
i AIES REFITHEEE BB & > IR AR T -
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SUINIIEL x fE A + MEBT y /N o
FELA)

(BFRE 0 ) 05x+y<4 8 x+2y<8

(£38 ) 100x+40y <400 5 5x+2y <20,
(HEAMh: ) y<3,

(BRRF: ) x>0, >0

EAERE : x+y
HiE @ 2 HIEEEERAE -

max x+Yy
S.L. x+2y <8
FEHY 5x+2y <20
y<3
x=0
y=0
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#| (Linear Programming, LP)

~\
max x-+Yy 12
s.z. x+2y <8 10-
5x+2y<20 o
3 <3 | 5x+2y=20
x=0 .
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#| (Linear Programming, LP)
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#| (Linear Programming, LP)
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#| (Linear Programming, LP)
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&] (Nonlinear Programming, NLP)
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#eEHE] (Integer Programming, IP)
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O ARE BV SR (xfEM1,2,3, - (HARER1.1,2.3,0.1,-+)

O I8 (binary variable, O/1) AT EE £/& Zh%E
O LU0 FRaA - LT FRE -

O . DI #EFIEEY, Yo Y3, Ya Ysonam H— 0 = 0> At aHER (vi=1 FrEH
—HHEHR - v,=0 BREHI/EEEES > WIEH)
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=] (Integer Programming, IP)
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=] (Integer Programming, IP)

) N
A B C D E
B{E $100 $70 $50 $40 $60
RN 5 3 3 4 6
O SHNEERH2  /NHZEREEEN S E AR IS R LEARAEEE ?
JURSEE . IR XA, Xs. X, Xp ., Xg
N  Hem=12=25x4+3xg+3xc+4xp+ 6xp
HAE : F A b 48{E = 100x4 + 70x5 + 50 xc + 40 xp, + 60 xg
maximizeg , .z, 1004 + 70xp + 50xc +40xp + 60xE
subject to 12> 5x4 4+ 3xp +3x¢c +4xp + 6z
. TA,TB,...,op € {0,1}
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#eEHE] (Integer Programming, IP)
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132 (C) 3 (E) H 3 (J)
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/INBA(T) 60/min 100/min 30/min
INGZ(2) 45/min 80/min 40/min
/IM~(3) 50/min 90/min 45/min
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#eEHE] (Integer Programming, IP)

/\
;\ \k’v‘%‘:‘ég‘: - [z*z =l

O B E A SRR - Sy S ERER

ARy 1S~ BSOS < /NI R RN RN Pyt

TR B > LT B P TR - v )

3 (C)  FEX(E) A3 () [
/INBH(T) 60/min 100/min 30/min R 2 Sy
/INgZ(2) 45/min 80/min 40/min ' Yot Y+ Yy, =] '

/M~ (3) 50/min ?0/min 45/min YictYoc+tYsc=1, Y, g+ Yop+Yse=1,

Yigt Yo+ Ys,=1

O SAMIHAHIEZHEMMESH MBS ? Bk _
A e RITFEARS - AprE TARE B B
WS — (T AE <) WFE = 60Yc +100 Y, g + 30V, +
45Yyc +80Y5e +40Y, , +

S0Y30+90 Y3 +45Y5,
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&R (Linear Regression)
N

O Fred "y, - BlEiRe—(HE8EEH S — B E

O e fIREIE x F1 y Z [EIRVE-MERA (% - BIfETH S8 (parameter) o F1 B (ELL R B{HRAIL
y=a+ fx

O Bttt of1P FeffTFE 22 e —EexFIyAVER AR o EEeFFIHRET T n A 0 (x, y1), -ons (X V)

O fESiR A Hxy-planeZoR |

0.9 - .

0.8

0.7 A *

0.6 ~

0.5 ¢

0.4 - .

0.3

0.2

0.1 + <
0
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&R (Linear Regression)
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O % oof1P BRAHEHIER TPk —{ ' Flr ) HUELR - (HEE
By E SRR - B B FMTTH T BNk

O {UEEEEARCq, y) A BSRIIE » [EZEH —ENEREe,
yi=a+fx;+¢€

O ﬁD%i‘EE%E&%%E’Jﬂ?EﬁDﬁ% > FeMHet

L= Z#—Zm—wwmz
i=1

O FrafmeN3li% > s dithalIB > £ L " &/

0.9 -
0.8 -
0.7 A
0.6 -
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&R (Linear Regression)
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O HEAFI—RERE  HMHEEE Lt E > AfadsE (hypothesis testing) - A RElgsa 2
[Nyt

O RFMAI U T EEGMEHEERTECEG » WMATEE ' AEGEB(E, (coefficient of

determination) =;R? :

SSyy

N N2 - 1
2 SSE =XiLi(y; —a— fx)?, SSyy = Xi=a(yi — 2,y = n e1yi» Rl R* =

O RPHVEREMEBEENHEEGIEHEL - x gefigkE y %/
O IE®EI T, REBOETZRINET - A1RR?=0.95 » ForxgefiE05% My » Frllis R 4p MRl (A iE &
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&MEEEE (Linear Regression)
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O
O
O

HENRI—RERE - FMHEEE Ly - dfEEeizE (hypothesis testing) » A gERRFE
e

AR VR T s EREMEHEET R ESEEG » WM EE ' HIEGEE , (coefficient of
determination) &;R? :

SSyy

N N2 - 1
2 SSE =YL (y; —a — fx;)?, SSyy = Li=1 (i -y y= ” ey HIl R =

R2 VRS2 E BN E(EGR MRS - x geffkg y /0
IEEFR T, REBOEZEHVET » M1IRR?=0.95 » FoRxEEfEREIS %Y » AT LUS R LR (RiH S 7

AR ¢ BMEIRTRE Ry T B — R R % > IR TR E— AR EE (% (causal relation). il -
EIPHEETAE - BE(IQ)EME - ERNME AKX & Arf S VR RESIRIE R - (NS
B—HRAVEET o (B2 (MHEHCHE LR FR—HIRIVER R  FE(E(RES FHRAE ?
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&vMaERs (Linear Regression)

-

"\

O ] » —FFR e ST E E R ae & A B IIATE - TRl 7 sedr foE 5 AvEEE -

Month Advertising Expenditure Sales Revenue
X (in HK$000') y (in HK$000')

1 1 1

2 2 |

3 3 4

4 4 4

5 5 8

O RMHEIRT MR Bt a 4R (best-if line)

O FHZARIHIEHEE

O (HEEEMZMmEIL6 HITlF Ry E ARSI
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&FMEEEE (Linear Regression)
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Microsoft Excel Solver #1 Analysis ToolPak ZZ4E

"\

~
Add-ins ? X
O Microsoft Excel Solver ZZ&E7#2 Add-ins available:
. ;!malviii ToolPak 0K
O https://support.microsoft.com/en- Analysis ToolPak - VBA
: _ _ _ i in. _ Euro Currency Tools
us/office/load-the-solver-add-in-in-excel ] solver Add-in Cancel
612926fc-d53b-46b4-872c-
e24772£078ca#0fficeVersion=Windows BrOWsE:
Automation...
Analysis ToolPak
Provides data analysis tools for statistical and engineering
analysis
J
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