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1. Let BT = {p = (p1,p2, - pn) with p; > 0 for each i.} Let A, =
{(x1, 29, - x,) : &; > 0 for each ¢ and Y x; = 1}. Define for pe R}
Sp A, — Ay, by Sp(21, 22, -+, 2) = (P121,p2%2, Pnn)

2 PjT;
a) Let p,qeR}*. Let r = (ry, 79, - 1,,) with r; = p;¢;. Find a relation
between Sy, 0 Sq and S. 3]
b) Show that S, is 1 — 1, onto for each p in R . 1]

c) Show that Sp maps any straight line in A, to a straight line.  [3]

2. State and prove weak duality theorem for the standard LP form
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3. Define f,g: R> — R,L: R> x R — R by
f(z,y),= 223 — 32°
g(x,y) = (B3 —2)° -y
L(z,y, A) = f(z,y) + Ag(x, y).
Let D = {(x,y) : g(x,y) = 0}
a) Show that mgxf is attained at (3,0). 3]
b) If (x,y, ) is a critical point for L ie 0,L,0,L,0\L = 0 at (x,y, \),
then show that (z,y,\) € {(0,£v/27,0), (1, £/8,0)}. 2]
c¢) Find the rank of ¢’ at (3,0). 1]



4. State Lagrange theorem. 3]

5. State Kuhn-Tucker theorem for C! functions f; R" — R, hi, ho, by :

R™ — R. [5]
6. Let
(131,.732) € R2 . 1+ X9 S 40,
p— 21’1 + T S 60
T S 20
x1, T3 2 0

a) Show that

(r1,m9) € R @1 + 29 < 40

P = r1 <20
122 <0

[1]
b) Draw the figure if P and find its extreme points. 1]
c) Convert P into standard equality form. 1]
d) For (¢) find all the bases. 2]
e) Find all basic solutions. 6]
f) Find all basic feasible solutions. 1]
g) Find all basic feasible non degenerate solutions. 1]
h) Find all degenerate basic feasible solutions. 1]

i) In (b) move from one vertex to next vertex in anticlock wise direction.

1]

j) For each extreme point in (b), find corresponding point in (f). [1]

7. a) Let x >y and z > 0 in R". Show that x-z >y -z. [1]
b) Let S1,S52 be statements given below for A : R, — R, linear,
on to, b € R™,, veER', and y € R,

S1. There exists v in R, such that Av <b

S2. There exists y in R, satisfying y > 0, Aly =0 and bt -y < 0.
Show that S1 and S2 cannot hold simultaneously. 2]

8. a) Let vi, vy, --vip € R" and S = {\vi + Aavo + -+ + v = Ay >
0,\f +Ag+--+ A, =1}. Let f: R* — R be any linear map. Show
that msaxf = max f(v;). 2]

b) Let P be a polygonal region in R? given by



201 + a9 > 4
T —To > —4
—3r1 + 22 > —15
—x1 > —7
x1 > 0,290 > 0.

Let ¢1,co € R. Define g : R*> — R by g(z1,72) = 171 + coo.
Determine max g and m;n g interms of ¢y, cs. 3]



