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®0000000

[Tpumep 1

Onpeantn ekcTpemHe BpeaHocTn dyHkuumje f(x,y) =2 —x>—2y? y3
orpaHuderse g(x,y)=x+y—-1=0

° L(X7.ya2') = f(XLy)_z’g(X?)/) :2—X2—2y2—)~(X+y—1)

@ pewerse npeko rpagujeHta Jlarpanxujana
VL(XLy?A) = Vf(X7y) _;ng(xay) =0

9Ly ) _ 5 a0
dx
‘9[-(’;’;’7)‘):—4)/—)~:0
W:XJH/*IZO
® Pewewe: x=3,y = A=3F=4
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[Tpumep 2

Oppepntn ekctpemHe BpegHocTun dyHkunje f(x,y) = x+2y y3
orpaHnuerse g(x,y) =x>+y2—4=0

@ L(x,y,A)="f(x,y)—2Ag(x,y) =x+2y —A(x*+y? —4)

@ pellerbe Npeko rpagunjeHTa JlarpaHxujaHa
VL(XLV?)‘) = Vf(xvy) _A’Vg(xay) =0

IL(x,y,A)

=1-2Ax=0
ox
dy
dL(x,y,A) 5 o B
o PemeH:e:x:j:%y:j:%,lzj:%jmm:%
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[Tpumep 3

Opnpenntn ekcTpemHe BpeaHocTu dyrkumje f(x,y) = x> +y? y3
orpatundera g1(x,y)=x+1=0,8(x,y)=y+1=0

° L(Xayvﬂ‘) = f(XL)/)_z’lgl(Xay) _)L‘QgQ(me) =
X2 +y?—(x+1)=L(y+1)

@ pewerbe Npeko rpagujeHTa JlarpaHxujaHa
VL(me?)‘) = Vf(X7y) - A’lvgl(x7y) - )ungz(X,y) =0

3 =2x—M =0 3y =2y—24,=0
dL(x,y,A) _ _ IL(x,y,2)
99 =x+1=0 EYR =y+1=0

@ Peweme: x=—-1,y=—-1,4 =2, =-2,fpin=2
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[Tpumep 4

OpnpeanTn ekcTpemHe BpeaHocTn dyrkumje f(x,y) = x> +y? y3
orpaHmnyersa gi(x,y) =x>—1>0

° L(Xayvl) = f(XLy)_A‘g(X?y) :X3+y2 _A(X2+1)

@ pewerbe Npeko rpagujeHTa JlarpaHxujaHa
VL(vavﬂ‘) = Vf(va) _A'Vg(xuy) =0

IL(x,y,A)

2 _
I 3 2Ax =0
aL(Qy,A) P
y
(9L(X7y,/l)_ 2
an < 1=0

MowTo ce pagn ca HejegHaumHama, A >0

@ Pewerbe: y:O,x::I:l,y:—l,?L::I:%. Kako
A>0=x=1,y=0,f(x,y)=1
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[Tpumep 5

Opnpenntn ekcTpemHe BpeaHocTu dyrkumje f(x,y) = x> +y3 y3
orpaHnuersa g1(x,y) =x>—1>0,g(x,y) =y?>—-1>0,

° L(Xayvﬂ“) = f(X,)/)_zflgl(Xay) —)ung(X,y) =
B4y —(x2—1) =L (y?—-1)

@ pewerse npeko rpagujeHta Jlarpanxmjana
VL(XJ/,A) = Vf(x7)/) _;legl(xay) - lQVgQ(Xay) =0

M:3x2—2lx:0
Jx 1
IL(x,y,A) __ » _
T—3y -2y =0
aL(X,YaA’) 21—

EN =x"—-1=0
aL(XLy’}’) :y2_1:0

L,
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Mpumep 5 (HacTaBak)

Hopathn ycnos je A; > 0,4, > 0. Pewerse je

A1 =0V A, =0 nuje moryhe jep Taga x =0V y = 0 w0 Hnje TayHO 33
npeocTane [Be jefHayunHe

3
x=+1y =414 :ii

3
US|OV11 > O:>l]_ :ii /\12 >0

= x=1y=0,f(x,y) =2
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[Tpumep 6

Opnpenntn ekcTpemHe BpeaHocTn dyrkumje f(x,y) = (x —1)% + (y — 3)?
y3 orpaHuyersa g1(x,y) =2—x—y > 0,8(x,y) =y —x>0,

L(Xayvﬂ“) = f(X7y)_2'1gl(Xay) _)“2g2(X7y) =
(x=1+(y =3 = Mh(2-x—y) = Aa(y —x)

Pewerse npeko rpagmujenTa JlarpankujaHa
VL(XJ/,A) = Vf(X7y) _A‘lvgl(xv.y) _A2Vg2(xvy) =0

HopathHun ycnos je A1 > 0,4, > 0.
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Mpumep 6 (HacTaBak)

Mzz(x—l)wlﬁlz:o
dx
‘u(’;’;”k)zz(y_3)+/ll—lz:0
W:x+y—2:0
Word)

Pewetrbe koje 3apoBosbaBa cBe ycnose je 3a A3 20,4, =0 je
x:O,y:2,),1 :2712 :O,f(X,y):2
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Heka cy y nBoanmeH3unoHom npocTtopy aate age tauke x3 = (1,1) i
X2 = (2,2) koje npunagajy pasnnuutum knacama. OgpeguTu xuneppasaH
KOja pasfBaja Te ABe Kjace.

Mpema cdhopmynn 3a gyantu JlarpaH»xoe npobnem:

Xo+

X

1 o _
LA) =2+ 22— 5(1111}/1}/1& X1+ A Aoy ye Xt -
Ay y1Xa - X1+ Ao AayayoXa - X2)
Tauke y paznuuntum knacama = y; =1,y = —1
1
LA)=2A1+ A2 — 5(11271'71— A AoXy - X —
AoMixXe X+ A3% - X2)

L(A)=M +lg+111271.72,%11271'717%%2@.72
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Mpumep 1 (HacTaBak)

LA) =M+ Ao+ Mot - 30 — A2 X0 — 3A3% - X

Ha ocHoey KKT mopa ga byae ucnyrero A; >0, Kao n ga Baxu
orpaHuderse —Y A;y; =0 (y oBom cayuyajy (A1 — A, =0). U oo
i

orpaHuyerse ce pgogaje y Jlarpavxujan:

LA, 7) =M+ Ao+ MdoXs - 3o — 5AEX - X1 — 5A5% - Xa — Y( M — A2)
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Mpumep 1 (HacTaBak)

dL(A, _ _
a(),l,}/) :1+)(,2X1'X2—A,1X1'X1—'y:0
LAY 1 | jss 55— M-S 47 =0
dAa
aL(A,
59’)/,}/) =-M+4=0

Kako je Ay = Ay, X1 X1 = 2,X1 - X0 = 4, X5 - Xo = 8, nobuja ce cucrem
jepHaunHa

1+4)Ll*2/11*'}/:0
1—1—411—82/1‘1"}/:0

Opakne cnegn A; =1, =1,y=3
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Mpumep 1 (HacTaBak)

N
V3 onwte dopmyne: w = Y A;yix; nobuja ce
i=1

1=

wy; =1—2,w, =1—20dnosno w=(—1,-1)

Kako cy A; >0, Baxn [w-X3 + b]—1=0. Ogatne

b=1-w-X=1—(-1,-1)-(1,1)=1—(-1-1)=3

Ananorto, us [w-Xz + b|+1 =0 cnegn

b=—14w-Xg=—1+(-1,-1)-(2,2)=-1—-(-2-2)=3



JNarpan>kosu mHoxuoun n CBM
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Oppehnearbe JlarpaH»xoBrx MHOXUIALA

Support vectors

0.8936 -1

0
0.0579 1 o]
0.3529 1 0
0.8132 -1 0
0.0099 1 0
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Oppehnearbe JlarpaH»xoBrx MHOXUIALA

[Momohy CPLEX nporpama

float x[1..2][1..8]=L[
[0.3858,0.4871,0.9218,0.7382,0.1763,0.4057,0.9355,0.2146],
[0.4687,0.6110,0.4103,0.8936,0.0579,0.3529,0.8132,0.0099]1;

dvar float lambdall..8];
int y[1..8] =[1,-1,-1,-1,1,1,-1,1];

maximize
sum (i in 1..8) lambdali]
- (sum (i1 in 1..8) sum (j in 1..8) lambdali] * lambdal[j]
* y[il * y[j] * (sum (kx in 1..2) x[k1[i] * x[&1[3] ))/2;

subject to {
ctl: sum (i in 1..8) lambdal[i] * y[i]==0;
lambda[1]>=0; 1lambda[2]>=0; lambda[3]>=0; lambdal[4]>=0;
lambda[5]>=0; lambda[6]>=0; lambdal[7]1>=0; lambdal[8]>=0;
}
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Oppehnearbe JlarpaH»xoBrx MHOXUIALA

3a pobujere spegHocTn A=(65.55,65.55,0,0,0,0,0,0) n3 onwre cpopmyne:
N
w =Y A;yix; pobuja ce
i=1
wy = 65.55 x 1 x0.3858 4+ 65.55 x —1 x 0.4871 = —6.64

wp =65.55 x 1 x0.4687 4-65.55 x —1 x 0.6110 = —9.32

Kako cy A; >0, Baxn [w X1+ b]—1=0. Opatne
by=1-w-x3 =1— < (—6.64,—9.32),(0.3858,0.4687) >=

1—((—6.64 x 0.3858) + (—9.32) x 0.4687)) = 1 — (—2.5617 — 4.3682) = 7.9299

AnanorHo, n3 [w-xz + b]+1 =0 cnegn
br=1-w-X =1— < (—6.64,—9.32),(0.4871,0.6110) >=
—1—((—6.64 x 0.4871) + (—9.32) x 0.6110)) = —1 — (—3.2343 — 5.6945) = 7.9288

HobujeHa BpegHocT 3a b je b= avg b; =7.9293
i
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Oppehnearbe JlarpaH»xoBrx MHOXUIALA

OppeanTn jenHadnHy xuneppaBHiu Koja pasfBaja
cnegehn ckyn Tavaka

Xi Xi1 Xi2 Yi Xi Xi1 Xi2 Yi
35 4.25 1 X15 4 2 1
4 3 1 X16 2 3 1
4 4. 1 X17 3 2 -1
4.5 1.75 1 X18 5 3 -1
49 45 1
5 4 1
55 25 1
55 35 1
0.5 15 -1
1 25 -1
125 95 -1
15 15 -1

2 2 -1
25 075 -1
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