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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 ${\varphi'(\vec{x 0})}$ 000 $m$J0 00O OO0

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

m+2},\cdots,x n)}$$0 $x 0$ 0 OO0 O O0O0ODO $\wvec{x 0}$s00000000ODODOOOODOOO
000000000 $$\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$$ 0000000 $f(\vec{x 0})$ O $$f(x_1,\cdots,x_{n-
m},9_1(x_1,x_2,\cdots,x_{n-m})\cdots,g_ m(x_1,x 2,\cdots,x_{n-m}))$$ 0 O[] $\vec{x 0}$ 0000
00000 $({x 1}70,{x 2}"0,\cdots,{x_ {n-m}}*0)$ 0000 DOOODOOOO

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

0 $$\frac{\partial{f(\vec{x_0})}}{\partial{x_i} }+\frac{\partial{f(\vec{x_0})} }{\partial{x_{n-
m+1}}}H{\cdot}\frac{\partial{g_1(\vec{x 0}")}}{\partial{x i} }+\cdots+\frac{\partial{f(\vec{x _0})}}
{\partial{x_n}}{\cdot}\frac{\partial{g_m(\vec{x 0}')}}{\partial{x_i}}=0%$$ O
$\vec{g}(\vec{x}'=(g_1(\vec{x}"),g_2(\vec{x}'),\cdots,g_m(\vec{x}"))"T$ 00 O
$\vec{x}'=(x_1,x_2\cdots,x {n-m})$00C 0 $n-m$ 000 O0ODOOOOO

O $$\left(\frac{\partial {f(\vec{x_0})} }{\partial{x_1} } \cdots\frac{\partial{f(\vec{x_0})} }{\partial{x_{n-
m} } Hright)+\left(\frac{\partial{f(\vec{x_0})}}{\partial{x_{n-

m+1}}},\cdots \frac{\partial{f(\vec{x_0})}}{\partial{x_n} }\right)\vec{g}(\vec{x 0}')=0\quad
\tag{1}$$ O O $$\vec{g}(\vec{x 0}")=-\left(\begin{array}
{Nfrac{\partial{\varphi_1(\vec{x_0})}}{\partial{x_{n-m+1}}} &
\frac{\partial{\varphi_1(\vec{x_0})}}{\partial{x_{n-m+2}}} & \cdots &
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\frac{\partial{\varphi_1(\vec{x_0})}}{\partial{x_n}}\
\frac{\partial{\varphi_2(\vec{x_0})}}{\partial{x_{n-m+1}}} &
\frac{\partial{\varphi_2(\vec{x_0})}}{\partial{x_{n-m+2}}} & \cdots &
\frac{\partial{\varphi_2(\vec{x_0})}}{\partial{x_n}}\\ \vdots & \vdots & \ddots & \vdots \\
\frac{\partial{\varphi_m(\vec{x_0})}}{\partial{x_{n-m+1}}} &

\frac{\partial{\varphi_m(\vec{x _0})}}{\partial{x_{n-m+2}}} & \cdots &
\frac{\partial{\varphi_m(\vec{x_0})}}{\partial{x_n} Y\end{array }\right)"~ {-1} \left(\begin{array}
{Nfrac{\partial{\varphi_1(\vec{x 0})}}{\partial{x 1}} &

\frac{\partial{\varphi_1(\vec{x _0})}}{\partial{x 2}} & \cdots &
\frac{\partial{\varphi_1(\vec{x_0})}}{\partial{x_{n-m}}}\

\frac{\partial{\varphi_2(\vec{x 0})}}{\partial{x 1}} &

\frac{\partial{\varphi_2(\vec{x_0})} }{\partial{x_2}} & \cdots &

\frac{\partial{\varphi_2(\vec{x 0})}}{\partial{x_{n-m}}}\\ \vdots & \vdots & \ddots & \vdots \\
\frac{\partial{\varphi_m(\vec{x_0})}}{\partial{x 1}} &

\frac{\partial{\varphi_m(\vec{x 0})}}{\partial{x 2}} & \cdots &
\frac{\partial{\varphi_m(\vec{x_0})}}{\partial{x_{n-m}}}\end{array}\right)\triangleq -

A~ {-1}B\quad \tag{2}$$ O O O $$-\left(\frac{\partial{f(\vec{x_0})}} {\partial{x_{n-

m+1}}},\cdots \frac{\partial{f(\vec{x _0})}}{\partial{x_n}}\right\cdot A~{-1}$$ 000 $m$ OO O
0000000000 3$%-\left(\frac{\partial{f(\vec{x_0})}}{\partial{x_{n-

m+1}}},\cdots \frac{\partial{f(\vec{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 0 0 0O OO $\left(1\right)$ O

$$\left(\frac{\partial{f(\vec{x_0})} }{\partial{x_1}}\cdots\frac{\partial{f(\vec{x _0})}}{\partial{x_{n
-m}} Hright)+\left(\lambda_1,\lambda_2,\cdots,\lambda_m\right)\left(\begin{array}
{Nfrac{\partial{\varphi_1(\vec{x 0})}}{\partial{x 1}} &

\frac{\partial{\varphi_1(\vec{x 0})}}{\partial{x 2}} & \cdots &
\frac{\partial{\varphi_1(\vec{x_0})}}{\partial{x_{n-m}}}\
\frac{\partial{\varphi_2(\vec{x_0})}}{\partial{x_1}} &
\frac{\partial{\varphi_2(\vec{x_0})}}{\partial{x_2}} & \cdots &

\frac{\partial{\varphi_2(\vec{x 0})}}{\partial{x_{n-m}}}\\ \vdots & \vdots & \ddots & \vdots \\
\frac{\partial{\varphi_m(\vec{x _0})}}{\partial{x 1}} &

\frac{\partial{\varphi_m(\vec{x _0})}}{\partial{x 2}} & \cdots &

\frac{\partial{\varphi_m(\vec{x _0})}}{\partial{x_{n-m}}}\end{array}\right)=0\quad \tag{4}$$ 0O O
00000 $\eft(3\right)s 0O 0O $$ \left(\frac{\partial{f(\vec{x_0})}}{\partial{x_{n-
m+1}}},\cdots \frac{\partial{f(\vec{x_0})} }{\partial{x_n}}\right)+\left(\lambda_1,\lambda_2,\cdots,\
lambda_m\right)\left(\begin{array} {}\frac{\partial{\varphi_1(\vec{x 0})}}{\partial{x_{n-m+1}}} &
\frac{\partial{\varphi_1(\vec{x _0})}}{\partial{x_{n-m+2}}} & \cdots &
\frac{\partial{\varphi_1(\vec{x_0})}}{\partial{x_n}}\\
\frac{\partial{\varphi_2(\vec{x_0})}}{\partial{x_{n-m+1}}} &

\frac{\partial{\varphi_2(\vec{x_0})} }{\partial{x_{n-m+2}}} & \cdots &
\frac{\partial{\varphi_2(\vec{x_0})}}{\partial{x_n}}\\ \vdots & \vdots & \ddots & \vdots \\
\frac{\partial{\varphi_m(\vec{x_0})}}{\partial{x_{n-m+1}}} &

\frac{\partial{\varphi_m(\vec{x _0})}}{\partial{x_{n-m+2}}} & \cdots &
\frac{\partial{\varphi_m(\vec{x_0})}}{\partial{x_n}}\end{array}\right)=0\quad \tag{5}$$ O
$\left(d\right) \left(5\right)$ OO O D 0000 O0OO0O0OOOOOOOO
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0000 $F(x_1,\cdots,x_n\lambda_1,\cdots,\lambda_m)=f(\vec{x})+\sum_{j=1}"m

\lambda j\varphi j(\vec{x})$ 0 0000000000000 DOOOO0O $FS0000O00O0ODO0OO
$$\begin{cases}\frac{\partial {F(\vec{x_0})}}{\partial{x_i}}=0\quad(i=1,2,\cdots,n)\\
\frac{\partial{F(\vec{x_0})}}{\partial{\lambda_j} }=0\quad(j=1,2,\cdots,m)\end{cases}$$ 0 O O O
ogoooad
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