Example :
Use Kuhn-Tucker conditions to solve:

Max f(x,X,)=X +x;

st. 9(%,%) = (X1_2)2+X1X2_2X2:0

Solution :
Our g(x,,x%,)=x+x,-3>0. The Kuhn-Tacker condition are:
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——A— =0 =2X, —-A[2x,-4+x,]=0 ...l 1

ox, o, L~ A2 21 (1)

of og _

a—/’la =0 :>2X2—Z,[X1—2]—0 ............ (2) Y alee
29(%,%,)=0 = A[(X%, —2)" +%X, X, —2%X,]1=0  .eeren, (3)  ast
g(x,,%,)=0 = (X% —2)°+X X, —2X, =0 ... (4)

220 — 1>0 (5)

From (2) we get:

Putting (6) and (1):

2xl—i[2(xl)—4+(x2)]=0
-2 (7)
2%, (% —2)-2x%,[2% —4+x,]=0
2%, —4X —4%X X, +8X,—2X. =0
From (3), we get:
2L[(x -2+ % %X,-2x]=0 (8)
(Xl—Z) 1 172 2
from (8) we get:
2X, -0 or (X, =2)%+ X, X, =2X, e (9
(Xl_z)
if 2% __0 we have,

(Xl _2)



2x,=0 = x,=0 (10)
from (7), we have:
2x; —4x%, =0 = 2x/=4% = X =2 e (11
Then :
X,=2, X=0, f=4 satisfies the K.T.C
(3) 5 (4) ©Yalaall 585 Aaymill oda o) JaaY

The other possibility:

If:

(X, =2’ +xX,-2X,=0 . (12)
From (12) we have:

,-2)° +X,(x-2)=0 =
X, T T (13)

(X,=2)=-X, = X,=2-X

Putting (13) in (7), we obtained:

27 —4% —4% (2-%)-8(2-x%)-2(2-x)*=0 ... (14)

From (6), we get:

2X7 +4x% —24=0 = x/+x-6=0 ... (15)

The solution of (15), we obtained:

1= = aaaaaaaaan
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Putting (16) in (13), we get:

2% =05+25 = x=2, x,=0 , f=4. ... (16)

Excersise :



Max f(x,%,)=X +X5

st 9(x.%) :(X1_2)2+X1X2_2X2:0

2) Max f =X X, X
st X2+ x2+x2<27
2 2
Min f:£+i+x—2+x—1
3) X X 2 2

st. X+ x>0

Q: Solve the following nonlinear problem by use the Kuhn — Tucker conditions:

Min z =—Xx, — X, — X,
st.: X7 +X,=3
X, +3X, +2X,=7

Solve:
fy-49-49,=0 = -1-2x4-4=0 ... D
f,-49-49,=0 = -1-4-34,=0 ... (2)
fo—40-4,0,=0 = -1-24=0 .. (3)
A 9, (X, Xy, %) = A(x-x,-3)=0 ... (4)
........ (5)
2,9, (X;, X5, Xg) = A, (X +3X, +2%,—-7)=0
: e Jani (3) ady e
A, ==2/2 L. (6)
le deani (8)5(2) i e
A=2 L (7)
le i (1) & (7) 5 (6) w25
x=-2 L. (8)

(sle dani (4) B e



OSae e I 1/2=0 sl x,=11/4 W (9)

X;=3/4.

Q: Solve the following nonlinear problem by use the Kuhn — Tucker conditions:

Min f =x*+y? +2°

st.: x+y+z=1
Solve:
f.—19,=0 = 2Xx-4A=0 L. ()
f,-19,=0 = 2y -A=0 . (2)
f,-19,=0 = 2z-1=0 L (3)
A9(x,y,2)=0 = A(x+y+z-p=0 .. (4)

A =2X , A=2y , A=2z (3)
3x=1 = X=y=z=1/3 L. (4)
Q: Solve the following nonlinear problem by use the Lagranges multipliers:
Min f =xy
st x> +y*=1
Solve:
f,+19,=0 = y+2Ax=0 . (1
f,+19,=0 = X+2y=0 .. (2)
e g (2) 9 (1) o 00

A ==y/l2x : A=-x/2y



s s Jani (4) p) o
X>=y> L (5)
1)
L2xX=1 = x*=1/2 =x=F1/J2 = (6)



