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FACULTY OF APPLIE D SCIEKCES 
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SORS 4205: ::J ON-LINEAR PROGRAJVIJVIING 

BSc. OP ERATIONS R ESEARCH : PART IV 

l\ IARCH 2025 EXAl\ liNATIOl\ 

Time : 3 hours 

Candidates should atternpt ALL questions from Section A and ANY THREE questions 
from SPct ion B. Each que tion should . tRrt on a fre h page 

SECTION A: Answe r all questions in this section (40 n1arks) . 

Al. State any Charactf'ristics of Non-Linear Functions you know. [-±] 

A2. Oeten ni 11(1 and clnssify the extrc'lne point of the following function: 

[5) 

A3. Use the golden search to soh·e the follo,ving problen1. 

:VIax f(X) = -x2 -1 in the interval -1:::; x:::; 0.75 

with the final interval of uncertainty hav ing a length less than 0. 25 [10] 
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A4. Usc the Lagrange n1cthod to solve the following problcn1. 

~Iaxi1nize Z = 4x1 - .'rf + 8x2 - x~ 

subject to 

(5] 

A5. Consider the following Non-Linear Progrmnn1ing problen1. 

rd axin1ize f(Y) = ln(y l + 1) + Y2 

subject to 

(a) \~'r i te down the Karush-Kuhn-Tucker (I<KT) necessary and sufficient. condi tions 
for the above problen1 . (10] 

(b) Hence find the Opti1nal solution. [6] 
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SECTION B : Answer any THREE questions in this section (60 n1arks) . 

B6. Gse the Dichoton1ous n1ethod to maxin1ize the following un irnodal function) 

f(X) = xsin 1rx, 1.5 < :r: < 2.5 

wi t h (6 = 0.5). [20) 

B7. Consider the following quadra.Uc function: 

i\ Iaxi1nizc Z = 2x1 + .r2 - XT 

s.t 

(a) Use the necessary condi tions fo r Quadrat ic P rogran1ming to fon nulate t he given 
function. [5] 

(b) U e t he \Volfc ,s 1nethod to soh-c t he quadratic problen1. 

B 8. (a) Show how t he following quadratic funct ion can be n1 a.de seperable: 

f(T ) = ti ..L t~- t 1t2 

[15] 

[2] 

(b ) Use t he Geon1etric progran1ming method to find the opti1nal solution t o: 

( ] 
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(c) Sol vc t he following problem by linear con1binations rnethod 

~ I ax f(X) = xy + x~ - 3~rJ.l'2 

. ubject to 

Let X (O) = (1. 1) . P eTfonn two ite1·ations. 

50R5 4205 

[10] 

B9. A con1pany wants to allocate its ad\·ertising budget between two platforn1s: Social 
1edia (A) a nd Television (B) to n1axi1nize custon1er engagen1ent while staying \\·ithin 

budget constraints . 

The relationship between ad ,·ertising spend and custon1er engagen1ent follows a dimin­
i hing returns lllodel. n1eaning that each add it ional dollar spent generates less engage­
ment than the previous dollar. The engage1T1ent functions (n1easured in thousands of 
new custorners reached) are given as: 

where: 
x 1 = dollars spent on Social i\1/ eclia 
x2 = dollars spent on T elev·ision 

The total advertising budget. is $1 000 000, 1neani11g: 

Xt +x2 < 1, 000 1 000 

The c01npany wants to n1axin1ize cust01ner engagement while ensuring a n1ini1nun1 of $200 ,000 
is allocated to each platfonn. 

(a) Fonnulate this a. a non-linear progran11ning problem . [8) 

(b) Use a suitable algorithm to detcrn1ine how much is to be allocated to each adver-
ti ing platfonn in order to n1axin1ize cu tomer engagement. [12) 

END OF QUESTION PAPER 
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