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Q3)

If we assume the extra translator can handle both tourist groups simultaneously:
xi: the number of ltalian translators who startto work at periodi, i=1,2,3,4,5,6

yi:the numberof Germantranslatorswho starttoworkatperiodi,i=1,2,3,4,5,6

zi: the number of extra translators who work at period i, i=1,2,3,4,5,6

min 320 Xi + 280 Yi + 240 Zi
st.

X6+X1+z125

X1+X2+2223

X2+X3+2328

X3+X4+2z428

Xa+Xs5+75211

X5+ Xe+z624

ye+yi1+z124

yit+y2+2z224

y2+Yy3+z327

y3+ya+za27

ya+ys5+25213

y5+Yye6+2624

xiyiziz 0 for i=1,2,3,4,5,6 and integer

If we assume the extra translator is needed for each group separately:

xij: the numberofregulartranslatorswhostartto work atperiodiandtranslateslanguagej,
i=1,2,3,4,5,6 j=1,2 (1 Italian, 2 German)

yii: the number of extra translators who work at period i and translates language |, i=1,2,3,4,5,6
j=1,2 (1 ltalian, 2 German)

min 320 Xi1 + 280 Xi2 + 240 Yij

st.

X61+ X11+Yy1125

X11+ X21+ Y2123

X21+ X31+23128

X31+ X41+ Y4128

X41+X51+y51211

X51+ Xe1+ Y124

X62+ X12+ Y1224

X12+ X22+ Y2224

X22+ X32+ Y3227

X32+ Xa2+ya227

X42+X52+Yy52213

X52+ X62 + y62 = 4

xijyij= 0 for i=1,2,3,4,5,6 j=1,2 and integer
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Q1)

{-_'i)a) Every LP with an unbounded feasible region is unbounded. -ﬂ S

FALSE N For éha’ ol fund.

- min X,

~¢ NN

{3} b) A linear programming problem cannot have exactly one feasible solution.

F&LSE min O

4 € S & (QO) oy Eha
wio ¢ Ty Gk
{1 % s L
X, €5 For €hy LP
'?(2’2‘9

¢) TRUE: Since the objective value of phase-I (w) is bounded, phase-I will always yield an optimal
tableau.

d) FALSE: Since Big-M and 2-Phase methods make the same sequence of pivots, if Big-M stops with
infeasibility (at least one artificial variable is positive and there is no entering variable) then phase-|
will also stop with infeasibility and won’t move to phase-II.

e) f) FALSE: counter example:

A Degenerate LP

z A X 8 s ths
1 -5 -2 0 0 0
0 1 1 1 0 6
0 @ -1 0 1 0
First Tableau for (16)

z L] % 5 5 ths

1 0 -7 0 5 0

0 0 @ 1 -1 6

0 1 -1 0 1 0
Optimal Tableau for (16)

z X * § 8

1 0 0 35 1.5

0 0 1 0.5 -0.5

0 1 0 0.5 0.5 X

Iteration-1



g) TRUE: By definition, feasible region of an LP is convex. Again by definition convex combination of
any two points in a convex set is also convex.

-1

Y
W) TRUE © Consider the Leasible region below for o i
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Q13)

(a) FALSE; this cannot be true for 2 maximization problem because a newly added
constraint either does not change the feasible region or it makes it narrower, Hence
the objective function may stay the same or decrease but there cannot be a
constraint to improve the optimal solution.

(b) TRUE; ("*7) = m+1

(¢) FALSE,; it can have “at most” m positive variables, If it is less then m variables
then that is called degeneracy,

(d) FALSE; because the set P is @ convex set and the points on the convex
combination of two optimal solutions alse become optimal.

(c) FALSE; due to degencracy, an extreme point of P may correspond to more than

one basis,

Q14)

Converting the solution into standard form:

max  2X +xXs +6Xa -4x4

st. X; *2x; Hdxy3 Xy Fxs =6
2x; #3x; - X3 Xy +Xg =12
X +X3 Xy +xX7 =6
Xi, X X3, Xa X5 Xe X2 20
1 2 4 =1
A=]2 3 -1 1
1:70- 3 =1

1 2 -1
For basic variables X;,X2,%4 the basis B=[2 3 1 ]
1 0 1

12



-1/4 1/2 -3/4

(34 -2 5/
B'=
[—3/4 /2 —1/4

&
ca~{21-4] b=[12 c={216-4]
6
Remember the matrix netation
Zz | X Xs
z | |cgB Ac  cyB” | cpB'b
X 0 [B7A B' |B'b
1 0 19/4 0
B'a=[0 1 -9/4 (1)]
0 0 —15/4

cpB'A=[2 1 89/4 -4]
cgB'A-c=[0 0 65/4 0]

6
cpB'=[17/4 —10/4 11/4] caB b=[12] B"b=[ol
0

Putting these values into the matnx: \
z | xi X2 X3 X4 X5 X5 x7 | RHS
Z 1 |0 0 654 0 174 -10i4 11/4 )12
X 0|1 0 194 0 314 -214 514 |6
Xz 0|0 1 -9/4 0 -1/4 2/4 3410
Xe ¢ |0 0 -154 1 <3/4 214 -1/4)|0

Since we have negative entry in Row 0, this tableau is not optimal.

X5 enters and x; leaves the basis. New tableau:

13
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