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Question 1 Answer by TRUE or FALSE:

1. Let Abeadxd symmetric matrix and let Ay denotes a kth order
{2)-(e) below:

e leading principal minor of A. Answer questions

(a) If Ay <0, Az > 0, As < 0 and Ay < 0 then A ig a positive d%ﬁ
T (ko)

matrix. ;
: {/”(b) A =0, Ay >0, Az > 0 and Ay = 0 then Ais either positive /
L semidefinite or indefinite. (?%
l (c¢) Tf Ay < O then A is indefinite. ('T”
(d) A has 15 leading principal minors. ‘! (F;,)/
() If Ay =0, Az > 0, Ay = 0 and As > 0 then A might be positive’
sémidefinite or negative sernidefinite. (ﬁT

9. Let f: U CR =R, U/ is open and f is of class 2, Df{z*) = 0,
* ¢ U. Answer questions (i)-(v) below:

.........

¢ : . B ; ‘ . -
i , (i) If f has alocal minunum at the point z* then D2 f(z*) is positivg ~ *°
g«’r definite. : (.1 (72

: (i) It D*f {z*) is positive sernidefinite then f has global maximum at
£ - the point ™. (s
| <,/~(111) If D2f(z*) is indefinite then f does not havea local extrerme value
at &, P @5 LA

/—(iv) It D?f(z) is positive sernidefinite at every point = € U then f W
| & o global minimum at &% : s '
' M'(V) If D2 f(z*) = 0 then the second order test fails. (T '
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Question 2 A firm produces some good according to the function ¢ =
k7214, Suppose that the price of ¢ is p and the prices of k and I arerr
and w, respectively. Define the proﬁt function 7 (k,{). Find the qua,nmtms of
K and L that maximize profit Show that D*n(k,[) is negative definite.
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Question 3 Use the Lagrangé ultiplier method to find the minimum of

the function f(z,y,2) = 2° + y? + 2 subject to the ¢onstraints & + ¥ = &

and 2y + 2z = 3. Explain the problemn geornetrically and conclude that a

minimum always exists. ‘ ' .
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Qam‘tmﬁ 4 Find the mammum and the minimum. of the funcmon z? + y?
subject to the constraint z° + y* + oy’ = 1.
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Question 5 Maximize the function f(z, y) = z+y sub;,ect to the constraints
x~%~y‘<1tz+y>() =2, TATY S _
n= 2

(a) Define the Lagrangian and solve the first order conditions.
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(b) Check the second ordeg/cox@ to find the maximizer.

(c) Use the envelope theorem to estimate the maximurm value of the function
f(a:,y)— 1.1z + y subject to 2 + 92 < 1, z+y = 0,

£ x da =L
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Good Luck
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