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FUNDAMENTALS OF MATHEMATICS-V (OPTIMISATION AND

GRAPH THEORY)

Duration : 3 /Max. Marks : 100
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Instructions :

1. The Question Paper is divided in five Units. Each unit carries an internal

choice.

2. Attempt one question from each Unit. Thus attempt five questions in all.

3. All questions carry equal marks.

4. Assume suitable data wherever necessary.

5. English version should be deemed to be correct in case of any anomaly in

translation.

6. Candidate should write his/her Roll Number at the prescribed space on the

question paper.

Roll No. ...................................
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I/Unit I)

1. (a)

Explain linear dependence and linear independence.

(b)

Explain orthographic projection concept. Represent orthographic

projection matrix.

( /Or)

2. (a)

Explain graphical representation of a function of two variables.

(b)

Explain gradient with example.

II/Unit II)

3. (a)

State and prove Taylor’s theorem of one variable.

(b)

Define a plane by a point and normal vector.

( /Or)

4. (a)

What is Gradient search technique ? Explain.

(b)

Explain Newton-Raphson method.
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III/Unit III)

5. (a)

Explain Kuhn-Tucker condition.

(b)

What do you mean by Hessian Matrix ? Write with example.

( /Or)

6. (a)

Explain Simplex algorithm in detail.

(b)

Explain in detail concept of Graph and Isomorphic graph.

IV/Unit IV)

7. (a) P = x + 1.2y

2x + y � 180

x + 3y � 300

x � 0

y � 0

Use Simplex method to maximize the objective function

P = x + 1.2y

Subject to the system of inequalities

2x + y � 180

x + 3y � 300

x � 0, y � 0.
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(b)

State the prove Euler formula.

( /Or)

8. (a)

Explain Konigsberg Bridge problem.

(b)

Explain the concept of tree.

V/Unit V)

9. (a)

What do you mean by Hamiltonian circuit ? Explain in detail.

(b)

What is Eulerian graph ? Explain in detail.

( /Or)

10. (a)

What is Minimal Spanning tree ? Define with examples.

(b)

How are graphs represented on a computer ?


