
zcewp z`xwp x0 .wpd .Rka x0 .wp ly daiaqa zxcbend ziynn divwpet f idz
.x0 ly daiaqa x lkl f (x) ≤ f

(
x0

)
m` f ly inewn meniqwn

.(oeieey i`d jetid i"r)inewn menipin mixicbn dnec ote`a
.inewn meniqwn e` inewn menipin .wp `id f ly zinwn oviw zcewp

x0 'wpa zinewn oeviw .wpl igxkd i`pz
htyn

∇f |x0y gipp .x0 ∈ Rk zinewn oeviw 'wp zaiaqa zxcbend ziynn divwpet f idz
.∇f |x0 = 0 if` ,miiw

dxrd

.f ly zihixwd 'wpd z`xwp ∇f |x0 = 0 day x0 'wp
.(zihixw 'wp `ed miiw hpiicxbd day zinewn oeviw .wp xne` htynd :okl)

[.wpa dxifb `l `id m` zihixw `le oeviw `id .wp]

dgked

.edylk kl 1 oia i rawp

Fi (x) := f
(
x0
1, ...x

0
i−1, xi, x

0
i+1, ...x

0
k

)
,i dpzynd z` wx mipyn ep`e x0 ly mi`znd mewna mipzynd lk z` epraiw)

(dpzyn xi ,xj = x0
j ,i 6= j

xi ly daiaqa zxcben (xi)cg` dpzyn mr ziynn divwpet `id l"pd divwpetd
gipp .(x0 'wpa zeniiw zeiwlgd zexfbpd lk ly oezpd itl)x0

i .wpa dxifb `id .Ra

x0
i epiidc .x0 ly daiaqa x mr

Fi(xi)

f (x) ≤ f
(
x0

)
= Fi

(
x0
i

)
.meniqwn `id oeviwdy

htyn itl okl .zniiw F ′
i

(
x0
i

)
e Fi ly zinewn (menipin e`)meniqwn zcewp `id

.l"yn .∀i
∂f

∂xi

(
x0

)
= 0 `"f ,F ′

i

(
x0
i

)
= 0 (cg` dpzyn ly divwpetl)reci

zixabl` dncwd

.
(
h1 · · · hn

) 
n×n

h1

.

.

.

hn

 dxey xehwee lkl hAht ≥ 0 m` ziaeig zxcben z`xwp A zireaix dvixhn

.hAht ≤ 0 m` zilily zxcben z`xwp `id
mixne` f` h lkl `l df m` :zxg` .zilily zxcben −A ⇔ ziaeig zxcben A

.zxcben `l A y
[A dvixhnd mr zireaixd zipazd zipaz `id hAht]

1



dnbec

.


1 2 −1 0
2 0 0 0
−1 0 0 0
0 0 0 1

 - zixhniq dvixhn

zixhniq ziynn dvixhn ly ziaeig zexcbenl oeixhixw
-iy`xd mixepind lk m` (oihelgl)ziaeig zxcben `id zixnhiqe ziynn A dvixhn

.oeqkl`l aiaq dhppinxhc df iy`x xepin .Mi > 0 .miilily i` dly mi

2


