Kuhn-Tucker conditions
Derive the Kuhn-Tucker conditions for NLPP:
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Max f( x,X,)

st. g(x,, x,)=0 NLPP
Solution:
We may write:
Max f( x,x,)
st. g(x, %) +2°=0
Using the lagranges multipliers method we have:
h( X1 ) Xz Il 22’ ﬂ'):f(xl’ XZ) -1 (g(xi’ X2)+ZZ)
Now,
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a = _[g(X11X2)+ZZ] =0

Now, we want to find z* ?. From eq (4) we have

z° =_g(X1’X2)
From eq (3) we have :

Az=0 = A1z2°=0

=A(=9(%,%,))=0

= 49(x,%,) =0
So, if we are going to find:

Max f( x,X,)
st. g(x,, x,)=0

Then, the stationary points are given by:
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Ingeneral :

If we have an optimization problem :

NLPP

these conditions are
called Kuhn-Tacker

condition 1>0.
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Then, the stationary points are given by:
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Example :

Use Kuhn-Tucker conditions to solve:
Max f( X, % )=2X+XX,+3X,
st. X +%, >3
Solution :
Our g(x,,x%,)=x+x,-3>0. The Kuhn-Tacker condition are:
of og
— - A1— =0 2+X,—A(2x,)=0 ... 1
ox, o, = 2+X%, — A(2Xx,) (1)
M 398 0 S +3-AA)=0 . (2) Y alae
OX, OX, "
29(x.,%,)=0 e A4+, —3) =0 (3) e
g(%,,%,)=0 = X7+X,-320 e (4)
A>0 = A>0 (5)
From (2) we get:
A=x+3 (6)

Write (1) and (6):

2+ % (% +3)(2%)=0 = 2+x,-2x'-6%=0

and

from (8) we get:

.......... (7)

= 2% +6%-%-2=0
(x+3)(xK+x-3)=0 (8)
X,=—3 or X,=3-x" (9)

X,==2 from (7)



from (6), we have:

A =0
Then :
Xx=-3 , X==2 , A=0
The other possibility:
If:
X, =3— X/
Putting in (7) we have:
XlzL ”36+60 — Xl:_liﬁ
6 3
Then:
2 _ 4.6
Xy=—=F——
3 3

From (6), we get:
2.6

A :_1_T+3_ 2+16 >0

g(X17X2)2X12+X2_3

=(- 1—i) (_g ﬂ) 3=0

satisfies the K.T.C
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x,=—3 , X=—2 , A=0 (1) 4e sana

2 _ 446 .
X1=—1¢¥’ XZ:—EiT\/_, A>0 (2) 4= sana
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Max f( X,%,)=2%+X X, +3X,
f=-6 Min
f=10.6 Max



