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Note : 1. Question No.1 is compulsory.

2. Answer any four from the remaining six questions.

1. a) Verify that the eigen values of a unitary matrix are of unit modulus fdr
11 -4 =2-4
A=—
6i2-4i -4

a

i 2 oy
b) State Laplace’s equation in polar form and verify it for u = (r + ]cos&

¥

c)EvaluateIEdz from z=0 to z=4+2ialongthe curve z=1>+it

d) Determine all basic solutions for the problem
Maxmize z = x, —2x, +4x,
. Subjectto x; +2x, +3x,=7
3x, +4x, +6x,=15

- fiodliie |
2. a) Verify Cayley-Hamilton Theorem for 4 = [2 3—|| ‘and hence find 4™

b) Determine the analytic function whose imaginary partis e™(ysin y +xcos y)

¢) Solvethe L.P.P using duality
Maximise z=2x; +x,
Subjectto  2x; — x, <Y
X tx; <4

(%<3

. XX =20
p I T PR ' ~149 -150

3.a)If A= -I-,--,provethat A% =
, Fedls | 150 151

b) Solve the L.P.P by Simplex Method

Maximise z = 4x; + 2x; + 5x3
" Subjectto  12x, + 7x; + 9x3 < 1260
| 22x, + 18x, + 16x; < 19008
2%, +4x, + 3x3 <396
Xy,%2,%3 20
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T cos36
¢) Evaluate !m dg (8]
4.a) Ifflz) = (" + 2axy + by’ ) +i (cx? + 2dxy+ y) i analytic, find a, b,candd. 6]
b) Expand f(z)zmm theregionsl<|z—3]<2 and |z|<1 [6]
2 -2 3
¢) Find eigen values and eigen vectorsof 4=|1 1 1 [8]
1 3 -1
7.4 . ~] o
5.a) Showthat 4A=| 4 7 —1/is derogatory 7 H[6}
| Shicd 4 3
b) Find the image of the rectangle bounded by x =0,y =0,x = 1,y = 2 under the '
transformation w= (l +1)z+(2 - i) . Sketch the region. _ T, [6]

¢) Using the method of Lagrange’s multipliers solve the N.L.P.P.
Optimize z = x? + x§ + x2

Subject to Xn+x+3x=2,
5x1+2x2+X3:5 )
X1,X3,%3 2 0 _ }..:? . (8]
6.a) Find the orthogonal trajectory of the family of curve; e*cosy+xy=k [6]

b) Solve the N.L.P.P.

Optimize z = —4x; —2x, + 2§ ,
Subjectto x, +x,<1, xl,xg.:iz 0 (6]

¢) Evaluate I

CZ

Zdz Cis the fx,urc[e |z|=1
(ii) circle [z-2|=1 (111) q;zrii_i'e |z+2]=1 - [8]

7. a) Find the Bilinear Transfo.*natlon that maps the pomts z=-2 i 2 )
into w=0, i, -i: . (6]
z-1
2(z+D)*(z-2)
¢) Use the dual smplex method to solve the following L.P.P
Minimise z=—3x; — 2x,
qub_]ect to % +x,=>1
N Xy heniisi Y
X+ 2%, 210 X1,%, 20 [8]

b) Using residue theo*ﬂm evaluate § dz where Cis ]z| =4 [6]
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