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Note: (a) All questions are compulsory. ‘ *-aé_  Thad
(b) The candidate is allowed to make Suitable numeric assumptions wherévéy veq ired
Jfor solving problems g: ¢ f
(c) Use of calculator is allowed % ‘;%
Q.No Question '3‘%% CO Marks
Determine which of the followmg functions are convex 6gvs/hﬂf‘ch are | COl 2
Q1 concave. Justify your answer using the second denvaﬁ?&
1. fx)=x p '*‘-%‘%
2. f(x)=—x"+4x s ‘*&Q’f%
3. f(x)=¢" 8 %*1’%}%
What are first and second order conv ﬁ%“gﬁdiﬁons. Co1 2
Q2
What are Support Vector Machiﬁ%‘w are separating hyperplane Co1 2
Q3 defined in SVM? 20
Find the singular values of= ﬂtg CcO2 4
Q4 4
4
and determmeéifs Si Z}?ﬁfar Value Decomposmon"(SVD) 1.e., express
A in the form K%QEVT
Explain tgié n epts of linear programming and quadratic CO2 5
Qs progr;}fnm ‘%gpand discuss the limitations of the graphical method of

solving 0"’p§,nmzat10n problems. Then, solve the following problem

%H.Qén _}Pe simplex method.

%

%g@nsider the following scenario: A small manufacturing unit in Pune
T:produces three items — chairs (x ), tables (x ), and desks (x ) —

earning a profit of Z30, ¥50, and %40 per unit, respectively. The
factory operates under three limiting resources:

1. Labour hours: Each chair requires 4 hours, each table requires
6 hours, and each desk requires 5 hours of labour. A total of
240 labour hours are available.

2. Raw material (in square feet): Each chair requires 3 sq ft, each
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table requires 8 sq ft, and each desk requires 6 sq ft of raw.
material. A total of 200 sq ft of raw material is available.

3. Machine time: Each chair requires 2 hours, each table requires
3 hours, and each desk requires 4 hours of machine time. A
total of 120 machine hours are available.

Formulate this as a linear programming problem and determine the
optimal number of chairs, tables, and desks the factory should produce
to maximize profit, using the simplex method.
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