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x

∥b − Ax∥2
2

❖      = arg min
x

xT AT Ax − 2bT Ax + bTb
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投⼊ 回报

1 X1 P1X1

2 X2 P2X2

… … …

N Xn PnXn

 

s.t     
        

max P1X1 + . . . + PnXn

X1 + . . . + Xn ≤ B
X1, . . . , Xn ≥ 0



38

例



38

例

❑投资组合问题



38



38

例

❑投资组合问题
❑ P̄ = [1.1 1.2 1.0]

❑
Σ =

1.5 0 0
0 2.0 0
0 0 1.0



38

例

❑投资组合问题
❑ P̄ = [1.1 1.2 1.0]

❑
Σ =

1.5 0 0
0 2.0 0
0 0 1.0

❑

min XTΣX
s . t . P̄TX ≥ rmin

1TX = B
X ≥ 0
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❑例：A(X) = A0 + x1A1 + . . . + xnAn

❑ Ai ∈ Rp*q, i = 0,...,n, X ∈ Rn

❑谱范数 的最⼤奇异值∥A(X)∥2 = A(X)
❑ min ∥A(X)∥2

❑ ∥A(X)∥2 ≤ S ⟺ AT(X)A(X) − SI ≤ 0
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❑ 等价于
min S
s . t . AT(X)A(X) ≤ SI

min S

❑令 ，则等价于S = t

❑
等价于

min t
s . t . AT(X)A(X) − t2I ≤ 0

t ≥ 0

❑

min t

s . t . [ tI A(X)
AT(X) tI ] ≥ 0



43

ן ᾪṼ



43

ן ᾪṼ



43

ן ᾪṼ

❑гԂὙ њן שּ second-order cone



43

ן ᾪṼ

❑гԂὙ њן שּ second-order cone

❑ ni=0 ḡᴼᶃ Ṽњἒװ ᴼᶃ



43

ן ᾪṼ

❑гԂὙ њן שּ second-order cone

❑ ni=0 ḡᴼᶃ Ṽњἒװ ᴼᶃ

❑ ci=0 ḡᴼᶃ ṼњןӚּש Ӛן ᴼ

ᶃ



43

ן ᾪṼ

❑гԂὙ њן שּ second-order cone

❑ ni=0 ḡᴼᶃ Ṽњἒװ ᴼᶃ

❑ ci=0 ḡᴼᶃ ṼњןӚּש Ӛן ᴼ

ᶃ
❑ḡᴼᶃдἒװ ғןӚּש Ӛן аנὖ
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❑ἒװ ғԂṶаẎ֩



44

❑ἒװ ғԂṶаẎ֩
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❑ἒװ ғԂṶаẎ֩
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❑ἒװ ғԂṶаẎ֩

ן❑ ᾪṼғԂṶаẎ֩
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ᶶᵽᾪṼ
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ᶶᵽᾪṼ

❑ᶁҢаᶶᵽᾪṼᴼᶃ
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ᶶᵽᾪṼ
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ᶶᵽᾪṼ

❑ᶁҢаᶶᵽᾪṼᴼᶃ

❑ᶶᵽἑ│ Ṥ                     Ἣзױḉ ѝ҆ѸṼ
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ᶶᵽᾪṼ

❑ᶁҢаᶶᵽᾪṼᴼᶃ

❑ᶶᵽἑ│ Ṥ                     Ἣзױḉ ѝ҆ѸṼ
❑ ᶶᵽᾪṼᴼᶃ
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ᶶᵽᾪṼ

❑ᶁҢаᶶᵽᾪṼᴼᶃ

❑ᶶᵽἑ│ Ṥ                     Ἣзױḉ ѝ҆ѸṼ
❑ ᶶᵽᾪṼᴼᶃ
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ᶶᵽᾪṼ

❑ᶁҢаᶶᵽᾪṼᴼᶃ

❑ᶶᵽἑ│ Ṥ                     Ἣзױḉ ѝ҆ѸṼ
❑ ᶶᵽᾪṼᴼᶃ

❖ᴗє Ṥf0њK- Ṥ                   њ Ṥ
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҆ᾪḾғPareto҆ᾪḾ
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҆ᾪḾғPareto҆ᾪḾ

❑Ѭὤἑ│ֿפᶡ
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҆ᾪḾғPareto҆ᾪḾ

❑Ѭὤἑ│ֿפᶡ
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҆ᾪḾғPareto҆ᾪḾ

❑Ѭὤἑ│ֿפᶡ

❑Ѭԁұxњ҆ᾪḾ         њ    а҆Ѹᶤ
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҆ᾪḾғPareto҆ᾪḾ

❑Ѭὤἑ│ֿפᶡ

❑Ѭԁұxњ҆ᾪḾ         њ    а҆Ѹᶤ

❑ѬԁұxњPareto҆ᾪḾ .       њ     а≠Ѹᶤ
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҆ᾪḾғPareto҆ᾪḾ

❑Ѭὤἑ│ֿפᶡ

❑Ѭԁұxњ҆ᾪḾ         њ    а҆Ѹᶤ

❑ѬԁұxњPareto҆ᾪḾ .       њ     а≠Ѹᶤ
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҆ᾪḾғPareto҆ᾪḾ

❑Ѭὤἑ│ֿפᶡ

❑Ѭԁұxњ҆ᾪḾ         њ    а҆Ѹᶤ

❑ѬԁұxњPareto҆ᾪḾ .       њ     а≠Ѹᶤ
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│ᵽṼ

❑њḥўPareto҆ᾪұ ᷉╝               ḥḾ│ᵽᴼᶃ
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│ᵽṼ

❑њḥўPareto҆ᾪұ ᷉╝               ḥḾ│ᵽᴼᶃ
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│ᵽṼ

❑њḥўPareto҆ᾪұ ᷉╝               ḥḾ│ᵽᴼᶃ

❑ҕ֒ ᶶᵽᾪṼᴼᶃ ᶁѯᴘṼ              Ѭḃщ
ԛ֣иPareto҆ᾪұ
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ױ Ṽ҆Ѹן
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ױ Ṽ҆Ѹן
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ױ Ṽ҆Ѹן

❑҈                        њ ἒἁPareto҆ᾪұ ҝ


