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minimize fo(x)
subject to filx) <0, i=1,---,m
a'x—b=0i=1--,p
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minimize  fy(x) = x? + x3
subject to fi(x) = ;7% < 0
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minimize  fy(x) = x} + x3
subject to x; <0
X1 + X9 = O
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Vi(x)=0

WA WIRA 42 &, RRIRE
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fo(x) = (1/2)x"Px+q"x+ r
Hr, P Z¥IEERER.
RIS R

Vih(x)=0 — ?
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minimize  fy(x)
subjectto Ax=0b

BREEXFHIEE, B f AT
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Viyx)+ATv =0
Ax=0>b
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CVXPY

CVXPY — 1 E&TF Python RO BN EES.
Z3ET55%: pip3 install cvxpy
EARRER 777 LR S ER 5

> EERABIF:

https://www.cvxpy.org/tutorial/intro/index.html

> HRFRREC

https://www.cvxpy.org/tutorial/functions/index.html
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ZE % (Linear Programming LP): BFREREIFM AR R EE 25

minimize c'x+d
subjectto  Gx=<h  (RERLYR) (3)
Ax=b (FHXAR)
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minimize c'x
subjectto Ax=b (4)
x>0
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maximize r
subject to  a/x.+rla;l, < b, i=1,---,m
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ZXHKI (Quadratic Programming, QP)
EREFNTREAMM IO :
minimize %XTPX-F q' x+r
subjectto Gx =< h
Ax=0>b

Hrh pe S @FEEMHME
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ZRARZIRAK (QCQP)
minimize %XTPOX + qOTx +nry
subject to  Ix'Pix+q/x+r <0, i=1,--,m
Ax=Db
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min fy(c) = [|Ac — b|>=c"(ATA)c —2b"Ac+b'b
Hih AcR™" 23, c c R" 2T E, bc R™ Z2AENEIE
ZHIFHE— (TAERR) R
23 1EBIEL 1 E—ET cvxpy KHE; T THEHZ S ER 2 RIS
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minimize  ||x; — 2|3
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> x, RNFERE | NHE
> B BN x>0
> BT ANR x <0
> p RRBFHENNELE; pe R AEVETE, HENPp, HWHEHN
Y, HFERKREM p A =
> BWEREHRA r=pTx

Markowitz 5| AR #LER 7 4H & L fL (0] R -

minimize x'Y x
subject to  p'x > ryin
1'™x=1, x>0

27 / 34



s R

Risk (objective function value)
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BN WNFRH Q- R EXH Q=R"?,, B#HZ
f(x)=cx"x3% - x2n c>0,a€R

EmE: B
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JLIALX (GP)

minimize  fy(x)
subject to fi(x) <1, i=1,--- ,m
hi(x)=1, i=1,---,p
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< yi = log x;, W LR @) AT LN

minimize (y log (Z 0 aoky+bok>
subject to f(y) = log (Z i ky+b,k) <0, i=1,---,m
hi(y)=gly+h=0i=1--,p
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minimize 2(x1x2 + x1x3 + x2x3)
subjectto x>0

X1 XoX3 = V/
ZO) A AN TR L o) :

minimize  log (Ze”er2 4 2e1tys 4 Qey2+y3)

subject to  y; + y» + y5 = log(V)
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