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Class Test 1

St.Id: Name:

There are three questions in this test, total time 45 min.

Q1. Consider the following LP problem: (6 marks)
maxz = 2x; + X,
s.t. —x;+%, <10 = X, £ 10+ X,

0.6x, +x, <15 —» X £15-0.6%,
22zl R IT22X
X1, X, =0

a) Graph the feasible region of this LP

b) Find its extreme points — please specify their coordinates

c) What is the optimal value of the objective function and what is the

optimal solution? o =, <10 +%,
Please provide your solution below: o X2 £ 15 -0.6%,
4\11 o X2 21 +22%
10¢%, = IS-0.6 .

‘061| - S-;x': 3-‘25
X, = 13128

(9, 112.2%, = IS- 0.6,

l-Q'X; : \L(‘)Xﬁ'-s
X, =\
b) Exreme. points:
(0,) (0,10),'@. 125, 13. 125}
(5,12)

\

Q2 is on page 2
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Q2. Consider the following LP problem: (6 marks)

min z = le - 5x2

s.t. 3x1 +8x, < 12

le + BXZ <6

a) Write the problem in a standard form

b) Specify the initial basis

c) Solve the problem by the Simplex method in tabular form, show the
detailed working .

d) Specify the optimal value of objective function and the optimal solution.
Please provide your solution below:

°~> >tamddard form
min 2= 2%, - 5%, ~» 2-2%, +Gx, =0,
st. Pa, +8%, t5, =12
2% + 3, "'Sa_‘: &
X) Ay 5, 5, 2 0.

b) Xe, = (8 s,,)

X1 ¥a| S1 Sa | RHS

2l-2 sl o o 0 reko -
s| > 8| 1 © 12, 12/8 £ 2
6| & 3b 0 6 63 =2
—_ . . ":R -SK:
= o 7k o +a Z\'o—-_ﬂ_f
o | e o |H T

: !
¥ o h % Ry =Ro"3R;

N
Dprimol Tobleaw, as all ¢y <0

Q3 is on page 3

¢ IS
2 =Ty
%X, =90 ;
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Q3. Consider the set of vectors x = (i;) satisfying (3 marks)

le — 5x2 < 15, X1, Xy =0

a) Write the inequality above in the form ax < b, where a is a vector and b
is a constant
b) Prove that this set is convex.

Please provide your solution below:

P 4
) (“\g)(,(' ¢ s
; p o " '1"
")L‘txz(x{ omo XL = "
@,s)x' 1S @s)x IS
o<l < |

omd L = x4 (l""")'x" ) n
Than (9..5')3'(’ :A(Q.E)i'-r—(u-&)(l.s) <" <
£ 1S +(1-9)IS =18

Hewee (2,5)% ¢15 —» fuwe st 5

conve X
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Table of formulae for Class Test 1

» Convex set: A set § in n-dimensional space is convex if for any
two points x and x@® from S, any point of the line segment
connecting x and x® also belongs to S. In other words, a set S
is a convex set if the line segment joining any pair of points in S
is wholly contained in S: for any two points x and x®® in § and
a € (01), x*= ax® + (1 - a)x@:x* €S

Full Simplex tableau:

basis Xy Xp rhs
z cEB7IN — ¢} oT cEB~'b
Xp B~'N I B~'b




