
dxwae zein`pi
 zekxrnxeriy mekiqonlbity `ial2006 xanaepa 11 :mi`yep('bpxbl iltek) miveli` mr divfinihte` •('bpxbl iltek) miveli` mr divfinihte`ziral xarn i"r miveli` mr divfinihte` ziira xeztl mixyt`n 'bpxbl iltek.zvle`nd dirad ly dl`l zedf oeviw ze
ewp zlra miveli` `ll divfinihte`ziira z` xeztl dvxp .g(x) : Rn
→ Rke f(x) : Rn

→ R idz :d`ad diral qgiizp:d`ad divfinihte`d
min
x

f(x)

s.t. g(x) = 0dqih lelqn ly zelrd z` zx`znd xign ziivwpet dpid f(x) y gipp ,lynlxrfnny x `evnl dvxp .dqihd lelqn lr miveli` hq epid g(x)e x i
i lr oiite`ny.miveli`d zgz xignd z`hp`i
xbd qeti` `ed x∗a menxhqw`l igxkd i`pz ,re
ik .dxifb f y gipp
[

∂f

∂x

]T
∣

∣

∣

∣

∣

x∗

=

[

∂f

∂x1

,
∂f

∂x2

, . . . ,
∂f

∂xn

]T
∣

∣

∣

∣

∣

x∗

= 0hehxya `nbe
 d`x .(oey`x x
qa) dpzyn epi` divwpetd jxr oeeik lka ,xnelk.(oeilr il`ny).ueli`d z` miiwnd x ly mikxrd hq jezn menxhqw` `evnl yi zrk :ueli` mr1



−5

0

5

−5

0

5
0.2

0.4

0.6

0.8

1

x
1

x 2

−4 −2 0 2 4
−5

−4

−3

−2

−1

0

1

2

3

4
cost
constraint

−5 0 5
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

t

f(
x 1(t

),
x 2(t

)

cost along the constraint

−3 −2.5 −2 −1.5 −1 −0.5 0 0.5 1
−1

−0.5

0

0.5

1

1.5

2

2.5

3

ieew ,re
ik .gi(x) divwpetd ly 0 daeb ew dxi
bn gi(x) = 0 d`eeyndy al miyp.daebd ewl avip ∂gi

∂x
hp`i
xbd okle jxr zeey `id divwpetd mda mieew md daebf` ,g(x) = 0z ueli`d zgz f(x) ly oeviw z
ewp x0 m` (

ea ueli` xear) :dprhoeeika wx dpzyn f ,zvle`nd oeviwd z
ewpa xnelk .∂f

∂x
= λ ∂g

∂x
y jk λ ∈ R miiwdpi` ueli` lr dphw dfefz dprhd t"r okle ueli`d z` miiwny drepzd oeeikl avipy.divfinihte`d jxr z` zxtynf` g(x) = 0 miveli`d zgz f(x) ly oeviw z
ewp x0 m` (miveli` k xear) :dprh

2



xy`k ∂f
∂x

∣

∣

∣

x0

=T ∂g

∂x

∣

∣

∣

x

y jk λ ∈ Rk miiw
∂g

∂x

∣

∣

∣

∣

x0

=











∂g1

∂x1

∣

∣

∣

x0

· · ·
∂g1

∂xn

∣

∣

∣

x0... ...
∂gm

∂x1

∣

∣

∣

x0

· · ·
∂gm

∂xn

∣

∣

∣

x0









miqxtpy mipeeika wx dpzyn f ,zvle`nd oeviwd z
ewpa xnelk .o`iaewrid zvixhn `idoeeik ,miveli`d ly jeziga dfefz oeeik miiw m` ,okl .miveli`l miavipy mixehwe i"rt"r) o`kne f hp`i
xb ly aikx likn epi` (o`iaewrid ly null spa
ea `vnpy) df.divfinihte`d jxr z` dpyn dpi` df oeeika dphw dfefz (dprhd:Lagrangiand z` xi
bp z`k
L = f(x) −T g(x) ik ze`xl lw
∂L

∂x
=

∂f

∂x
−

T ∂g

∂x oke
∂L

∂λ
= −g(x)oke ∂f

∂x
=T ∂g

∂x
miiwzi df x xeary ixd ∂L

∂λ
= 0 oke ∂L

∂x
= 0 y jk (x, λ) `vnp m`we
al jxev yie f ly (xzei e` 
g`) menxqw` `vnp jkay al miyl yi .g(x) = 0xyt` oeviw ze
ewp ly ziteq dveaw yi m` ,lynl) menipin e` meniqwn `ed m`.(xzeia le
b/ohwd f(x)d zlra x d
ewpa xegalmiilnipin dibxp`e onfa drepz :dnbe
epipevxa .0 onfa 0 d
ewpa dgepna z`vnp dqnd .jekig `ll dliqn lr m dqn dpezpdrepzd onf z` ta onqp .s d
ewpl ribz `idy 
r ,dqnd lr k ,reaw gek lirtdl.dqnd mewin z` yae sl drbdl 
rly dwifitnd raep xy` ueli` miniiwn xy` mipzyn likn x = (t, k) xehwedoeheip ly ipyd wegd t"ry xekfp .zkxrnd
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