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000 $f(\mathbf{x})$
0${\mathbf{\varphi}}(\mathbf{x})=({\varphi} 1(\mathbf{x}),{\varphi} 2(\mathbf{x}),\cdots,{\varp
hi} m(\mathbf{x}))$ 0 0O O $D\subset \mathbb{R}"*n(m<n)$ 00O OOO0ODOOOOODO
${\mathbf{x 0}}=({x 1}70,{x 2}"0,\cdots,{x_n}~0\in D$ O $f(\mathbf{x})$ OO O OO
$$\begin{cases}{\varphi} 1(\mathbf{x})=0 \\{\varphi} 2(\mathbf{x})=0\\

\vdots\\{\varphi} _m(\mathbf{x})=0\end{cases}$$0 0000000 ${\varphi}'(x 0)$ 000 $m$
00000 ${\lambda} 1,{\lambda} 2,\cdots,{\lambda} 3{\in}\mathbb{R}$ 00 OO
$\mathbf{x 0}$ 0O OO OO

0 0$$\begin{cases}{\frac{\partial{f(\mathbf{x_0})} }{\partial{x_i}}}+\sum_{j=1}"m {\lambda} j
\frac{\partial{\varphi}_j(\mathbf{x 0})}{\partial{x_i} }=0\quad (i=1,2,\cdots,n) \\ \\
{\varphi}_j(\mathbf{x_0})=0\qquad\qquad\qquad\qquad (j=1,2,\cdots,m)\end{cases}$$

gd

00 ${\varphi'\mathbf{x 0})}$ 000 $m$ 0 OO OOODO

0O $$\frac{\partial(\varphi_1,\varphi_2,\cdots,\varphi_m)}{\partial(x_{n-m+1},x_{n-

m+2},\cdots,x n)}$$0 $x 0$ 0O OO0 ODO0OO $\mathbf{x 0}$ 0000000 0O0O0O0OOOO0O
0000000000 $$\begin{cases}x {n-m+1}=g 1(x 1,x 2,\cdots,x_{n-m})\\ x_{n-
m+2}=g_2(x_1,x_2,\cdots,x_{n-m}),\\ \vdots\\ x_{n}=g_m(x_1,x_2,\cdots,x_{n-
m})\\\end{cases}$$0 0 ${x j}"~0=g j({x 1}°0,{x _2}"~0,\cdots,{x_n}"0)(j=n-m+1,n-
m+2,\cdots,n)$ O O $$\varphi_k(x_1,\cdots,x_{n-m},g_1(x_1,x_2,\cdots,x_{n-

m}),\cdots,g_ m(x_1,x_2,\cdots,x_{n-m}))=0%$$ 0000000 $f(\mathbf{x 0})$

O $$f(x_1,\cdots,x_{n-m},g_1(x_1,x_2,\cdots,x_{n-m})\cdots,g_m(x_1,x_2\cdots,x_{n-m}))$$ O O[]
$\mathbf{x 0}$ 000000000 $({x 1}70,{x 2}"0,\cdots,{x {n-m}}"0)$ 00 000O0O0O0ODO
oo

O $\mathbf{x 0}'$ O O $i=1,2,\cdots,n-m$

0 $$\frac{\partial{f(\mathbf{x_0})}} {\partial{x_i}} +\frac{\partial{f(\mathbf{x_0})}}{\partial{x_{n-
m+1}}}{\cdot}\frac{\partial{g_1(\mathbf{x 0}")} }{\partial{x_i} } +\cdots+\frac{\partial{f(\mathbf{x
0} }H{\partial{x_n}}{\cdot}\frac{\partial{g_m(\mathbf{x_0}')} }{\partial{x_i} }=0%$$ O
$\mathbf{g}(\mathbf{x}'=(g_1(\mathbf{x}'),g_2(\mathbf{x}'),\cdots,g_ m(\mathbf{x}'))"T$ 00 O
$\mathbf{x}'=(x_1,x_2,\cdots,x {n-m})$00 00 $n-m$ 00000 DOOOOO

0 $$\left(\frac{\partial{f(\mathbf{x_0})} }{\partial{x_1}} \cdots\frac{\partial{f(\mathbf{x 0})}}{\partial{x_{n-
m}} Hright)+\left(\frac{\partial {f(\mathbf{x_0})}}{\partial{x_{n-

m+1}}},\cdots \frac{\partial{f(\mathbf{x_0})}}{\partial{x_n}}\right)\mathbf{g}(\mathbf{x _0}')=0\
quad \tag{1}$$ O O $$\mathbf{g}(\mathbf{x 0}')=-\left(\begin{array}
{}\frac{\partial{\varphi_1(\mathbf{x 0})}}{\partial{x_{n-m+1}}} &
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\frac{\partial{\varphi_1(\mathbf{x_0}
\frac{\partial{\varphi_1(\mathbf{x 0}
(
(

}H\partial{x_{n-m+2}}} & \cdots &

}H{\partial{x_n}}\
\frac{\partial{\varphi_2(\mathbf{x_0})}}{\partial{x_{n-m+1}}} &
\frac{\partial{\varphi_2(\mathbf{x_0})}}{\partial{x_{n-m+2}}} & \cdots &
\frac{\partial{\varphi_2(\mathbf{x_0})}} {\partial{x_n}}\\ \vdots & \vdots & \ddots & \vdots \\
\frac{\partial{\varphi_m(\mathbf{x_0})}}{\partial{x_{n-m+1}}} &
\frac{\partial{\varphi_m(\mathbf{x_0})}}{\partial{x_{n-m+2}}} & \cdots &
\frac{\partial{\varphi_m(\mathbf{x_0})}}{\partial{x_n} }\end{array}\right)~ {-1} \left(\begin{array}
{}\frac{\partial{\varphi_1(\mathbf{x 0})}}{\partial{x 1}} &
\frac{\partial{\varphi_1(\mathbf{x_0})}}{\partial{x_2}} & \cdots &
\frac{\partial{\varphi_1(\mathbf{x_0})}}{\partial{x_{n-m}}}\
\frac{\partial{\varphi_2(\mathbf{x_0})}}{\partial{x_1}} &
\frac{\partial{\varphi_2(\mathbf{x_0})}}{\partial{x 2}} & \cdots &
\frac{\partial{\varphi_2(\mathbf{x_0})}}{\partial{x_{n-m}}}\\ \vdots & \vdots & \ddots & \vdots \\
\frac{\partial{\varphi_m(\mathbf{x_0})}}{\partial{x 1}} &

\frac{\partial{\varphi_m(\mathbf{x _0})}}{\partial{x 2}} & \cdots &
\frac{\partial{\varphi_m(\mathbf{x_0})} }{\partial{x_{n-m}}}\end{array}\right)\triangleq -
A™{-1}B\quad \tag{2}$$ O O O $$-\left(\frac{\partial{f(\mathbf{x_0})}}{\partial{x_{n-
m+1}}}.\cdots \frac{\partial{f(\mathbf{x 0})}}{\partial{x_n} }\right)\cdot A~ {-1}$$ 000 $m$ O
000000000000 $$-\left(\frac{\partial{f(\mathbf{x_0})}}{\partial{x_{n-
m+1}}},\cdots,\frac{\partial {f(\mathbf{x_0})}}{\partial{x_n} }\right)\cdot

A" {-1}=\left(\lambda_1\lambda_2,\cdots \lambda_m\right)\quad \tag{3}$$ O

$\left(2\right) \left(3\right)$0 0 00 O 0 O $\left(1\right)$ O
$$\left(\frac{\partial{f(\mathbf{x_0})}}{\partial{x_1}}\cdots,\frac{\partial{f(\mathbf{x_0})} }{\parti
al{x_{n-m}}Hright)+\left(\lambda_1,\lambda_2\cdots,\lambda_m\right)\left(\begin{array}
{}\frac{\partial{\varphi_1(\mathbf{x 0})}}{\partial{x 1}} &
\frac{\partial{\varphi_1(\mathbf{x_0})}}{\partial{x_2}} & \cdots &
\frac{\partial{\varphi_1(\mathbf{x_0})} }{\partial{x_{n-m}}}\
\frac{\partial{\varphi_2(\mathbf{x_0})}}{\partial{x_1}} &
\frac{\partial{\varphi_2(\mathbf{x_0})}}{\partial{x 2}} & \cdots &
\frac{\partial{\varphi_2(\mathbf{x_0})}}{\partial{x_{n-m}}}\\ \vdots & \vdots & \ddots & \vdots \\
\frac{\partial{\varphi_m(\mathbf{x _0})}}{\partial{x 1}} &

\frac{\partial{\varphi_m(\mathbf{x _0})}}{\partial{x 2}} & \cdots &
\frac{\partial{\varphi_m(\mathbf{x_03})}}{\partial{x_{n-m}}}\end{array}\right)=0\quad \tag{4}$$
O0O0O0000 $\left(3\right)$ OO0 0O $$ \left(\frac{\partial{f(\mathbf{x_0})}}{\partial{x_{n-
m+1}}},\cdots \frac{\partial{f(\mathbf{x 0})}}{\partial{x_n} }\right)+\left(\lambda_1,\lambda_2,\cd
ots \lambda_m\right)\left(\begin{array} {}\frac{\partial{\varphi_1(\mathbf{x 0})}}{\partial{x_{n-
m+1}}} & \frac{\partial{\varphi_1(\mathbf{x_0})}}{\partial{x_{n-m+2}}} & \cdots &
\frac{\partial{\varphi_1(\mathbf{x_0})}}{\partial{x_n}}\
\frac{\partial{\varphi_2(\mathbf{x_0})}}{\partial{x_{n-m+1}}} &
\frac{\partial{\varphi_2(\mathbf{x_0})}}{\partial{x_{n-m+2}}} & \cdots &
\frac{\partial{\varphi_2(\mathbf{x_0})}}{\partial{x_n}}\\ \vdots & \vdots & \ddots & \vdots \\
\frac{\partial{\varphi_m(\mathbf{x_0})}}{\partial{x_{n-m+1}}} &
\frac{\partial{\varphi_m(\mathbf{x_0})}}{\partial{x_{n-m+2}}} & \cdots &
\frac{\partial{\varphi_m(\mathbf{x _0})} }{\partial{x_n}}\end{array}\right)=0\quad \tag{5}$$ O
$\left(d\right) \left(5\right)$ OO O D 0000 O0OO0O0OOOODOOOO
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0000 $F(x_1\cdots,x_n\lambda_1,\cdots \lambda_m)=f(\mathbf{x})+\sum_{j=1}"m
\lambda_j\varphi_j\mathbf{x})$ (0 00 0000000000000 000 $F$000000000
0 $$\begin{cases}\frac{\partial{F(\mathbf{x_0})}}{\partial{x_i}}=0\quad(i=1,2,\cdots,n)\\
\frac{\partial{F(\mathbf{x_0})} }{\partial{\lambda_j}}=0\quad(j=1,2,\cdots,m)\end{cases}$$ O O O
oo0oooo

From:
https://wiki.cvbbacm.com/ - CVBB ACM Team

Permanent link:
https://wiki.cvbbacm.com/doku.php?id=2020-2021:teams:farmer_john:2s0zx:%E6%95%B0%E5%AD%A6:%E7%9F %A5%E8%AF %86 %E7%82%B9&rev=1590152175

Last update: 2020/05/22 20:56

CVBB ACM Team - https://wiki.cvbbacm.com/


https://wiki.cvbbacm.com/
https://wiki.cvbbacm.com/doku.php?id=2020-2021:teams:farmer_john:2sozx:%E6%95%B0%E5%AD%A6:%E7%9F%A5%E8%AF%86%E7%82%B9&rev=1590152175

	[知识点]
	知识点
	前言
	引理
	证明

	拉格朗日乘子法


