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Candidates should a.tten1pt ALL question::; fron1 Section A and ANY THREE question::; 
from Section B. Each quest ion should stcnt. on a fresh page. Graph paper required . 

SECTION A: Answer all questions in this section (40 1narks) . 

. 
Al. (a) Define linear progran1n1ing. [2) 

(h) State and brieRy explain the assun1ptions of linear progrcun1ning. [ ) 

(c) State any two advantages and dis ad ,·antages of linear progran11ning n1odels. [4] 

A2. (a) \Nhat is an optin1al solution as used in linear progra1nn1ing? 

(b) Discuss the diff'erences between feasible and optin1al solutions. 

[4] 

[4] 
(c) A farn1er has 1 000 acres of land on which he can grow corn, wheat and soya 

bean . Each acre of corn costs $100.00 for preparations, requires 7 n1an-days of 

worl< aud yields a profit of $30.00. An acre of wheaL co t · $120.00 Lo prepare, 
rc.;quires 10 n1an-days of work and yields a profit of $40.00. An acre of soya beans 
costs 5>70.00 to prepare, requires 8 man-days of work and yields a profi t of $20.00. 
If the fanne r has $100 000.00 for preparation and can count on 8000 1nan-da) s of 
work) forn1ulate the linear progran1n1ing model to allocate the nun1ber of acres to 
each crop to maxin1i e the total profit. [8] 
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A 3. (a) Explain the tern1s infeas ib ili ty} unbounded and rnultiple optirnal so lutions . [3] 

(b) Doe the following linear progra1nming problem exhi b it 
ness, or a lternate optin1al solutions? Explain. 

~ Iin Z = x1 + x2 
subject to 

5xl + 3x2 < 30 
3 ~r 1 + .J.x2 > 36 

1>> < 7 - -
a nd x·i ~ O.i = 1. 2 

infea i bili ty. unbounded-

[7) 

SE C T ION B : Answer a ny t hree q uest ions in t his section (60 m arks) . 

B4. This is your lucky day. You have just won $10,000 prize. You are setting aside $4 ,000 
for taxes and partying expenses. but you have decided to invest the other ~6 .000. Upon 

hearing this news, two different friends have offered you an opportunity to becon1e a 
pc1rtner in two different entrep reneuria l \·ent ures, one pl8nned by each fri end. In both 
cases , t hi. inv0::;tu1ent \YOuld inYolve expending ·on1c of your next ti111e s un1mer a well 
as putting up cash. Becon1ing a full pa rt ner in t he first fri end 's veuture would require 
an investn1ent of $5 .000 and 400 hours. a nd your est itnated profit (ignoring the value of 

your t ime) would be £4,500 . The correspond ing figures for t he second s friend \·ent ure 

are $4,000 and 500 hours, with an estin1ated profit to you of $4,500. However , both 
friends a re fl exible and would a llo\,. you to con1e in at any fraction of a full partnership, 
a ll t he above fig ures given for full pa rtnership (n1oncy invest.n1ent 1 tin1e investn1ent, 
and your profi t ) ,,·ould be n1tdt iplied by this ·ame fraction. 

13rcausc you \\'C'n' looking for an int.ere ting uinmC'r job a nyway (n1axirnun1 of 600 
hours) , you ha vc' decided to part icipH te in oue or both frieuds 1 ventures iu which eYer 
c01nbina t ion would rnaxi n1i ·e your total e ' tin1ated profit . You nO\\. need to -oh·e the 
problen1 of finding the best cotnbination. 

(a) Describe the analogy in this problen1, identifying both the activities and re-
sources . 

(b) Formulate a bnear progran1n1ing n1odel for thi ' prob len1. 

[8] 

(6] 

(c) Use the graphical n1ethod t.o solve th is n1odcl. \i\' ha t. is :vour total estim8 t ed 
profit? [6) 
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• B5. Consider t he follo ,Ying problen1 

. fax Z = 2x 1 + 6x 2 + 9 .T 3 

subject to 
x 1 + x 3 < 3(resource 1) 
x 2 + 2x3 ~ 5 (resource 2) 

a.n d xi > 0 i 'i = 1. 2. 3 

(a) Con t ruct. the dual for t his prin1al problern . 

SBA1201 

[4) 

(b) Solve the dual problen1 graphically. Use this solution to identify the shado''" prices 
for the re ourcc: in the prin1al problcn1. [6) 

(c) Confin11 your results fron1 part (b) by solving the prin1al problem by simplex 
n1ethod and then identify t he shadow prices. [10] 

B6. (a) U ·e t he tvvo-pha. e si1nplex n1ethod to 

l\ Iax Z = 2.T1 + 1·2 + ~ TJ 

subject to 
4.r1 + 6x2 + 3 :1·:3 ~ 
3xl - 6x2 - 4.r3 < 1 
21.~ 1 + 3x2 - 5x3 ~ 4 
and Xi > 0, i = 1 ) 2, 3 

(b) Con ider the follo\Ying linear progra1nrn ing problern 

l\Iin Z = 2:rl + 3.<.:2 
subject to 

.r;l - 2:t:2 < 0 
-2x1 + 3x2 ~ - 6 

2xl + 3x2 - Sx3 > 4 
and x1: x 2 unrestricted 

(i) Setup the problen1 in the standard fonn . 

(ii) F ind the ini t ial basic feasible solution. 

B7. Soh·e the fo llo,Ying Linear Progran1n1ing 

l\ Iax Z = 4:r1 + 10x2 
!::>ub ject to 

2x1 + x2 < 10 
2x 1 + 5x2 < 20 
2xl + 3x2 S 1 

and X-i 2: 0. i = 1: 2 

[15] 

[4] 
[1] 
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(a) Indicate that this problen1 has an alternative optimal basic feasible solution. [10] 

(b) Find the optin1al solut ion . [6] 

(c) Hence show t hat this problen1 has n1uJtiple opt in1aJ solutions. [4] 

END OF QUESTION PAPER 
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