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Exercise 01: (See the course)

-(01 POINT) The formula of constrained optimization problem in general
case under equality constraints.
-(01 POINT)Lagrange�s theorem
-(03 POINTS) and theorem (take p = 1 and n = 2).

Exercise 02:
-(01.5 POINTS) Feasible set is compact (bounded and closed)
-(01.5 POINTS) Lagrange conditions are satis�ed ( write the theorem of

Lagrange) .
-(01 POINTS) The critical points of f(x; y)

L(x; y) = ln(x� y)� (x2 + y2� 2)

rL(x; y) = 0

� 1
x�y � 2�x = 0
� 1
x�y � 2�y = 0

(02 POINTS)Finaly, we can �nd 4 points (rejected 3 points and accepted
one point) because x > y

x = (1;�1)

-(01.5 POINT) Determine the optimal solution of f(x; y):
the function f = ln is concave function and -g(x,y) is also concave so the

sum of two concaves is concave function then the point x = (1;�1) present the
maximum of f(x; y).
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-(01 POINT) The existence of the optimum (compact set)
-(01 POINT) Constraints are quali�ed
-(01.5 POINT) Using KKT formula to solve the problem
(01.5 POINT)By the formula of KKT we �nd
If � = 0 we have x = 0
If � 6= 0 we have

�2(x1; x2; :::; xn) + 4�(x31; x32; :::; x3n) = 0
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Then
n0

4�2
= 1

with n0 is the number of x such that xi 6= 0
-(02.5 POINT) Give the vector X�such that f(X�) = min



f(X)

f admet a minimum under the form
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