Paper Solution
Subject: Applied Mathematics-I1V
Exam: S.E.Comp. Sem-IV ( Rev.) Summer-2010

a) u =%log(x2 +y2), v=tan

f(z) is analytic.

Ux =Vy and Uy ="Vy
X  _ ~kx

x2 +y2 k252 +y2

@Y-k=1

QLk=1
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b)

A=ng

COSA= alA+ aOI

cos A :al)l +a0
For A =,-1=a,ll +a0

1
=1 = I
For A /2,0 0'1 /2+a0
_2 _
Ha =m0 =
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0)

m=2,m+n=4, n=2
To get basic solution we equate n=2 variables to zero.

No. of basic solution=6

No. of | Non- Basic Equations | Feasible | Degenerate
basic basic | variable ? ?
solutio | variable S
n S
1 x; =0 X X, X +2x, =7 Yes No
x, =0 2x,—x, =4
X =3,x, =2
2 X, = 0 Xp5 Xg X tXx; = 7 No No
x,=0 2x, +3x, =4
X, =-Lx,=2
3 x =0 X5 X5 2x, +4x, =7 Yes No
x,=0 =X, +3x, =4
x, =0.5,x, =1.5
4 X, = X5 Xy X +x, =7 Yes No
Xy = 2x,—2x,=4
X, =4.5,x, =2.5
5 x =0 X5 Xy 2x, +x, =7 No No
x,=0 -X, —2x, =4
X, =6,x, ==5
6 X = X3, X, 4X3 X, = 7 Yes No
X, = 3x,—2x, =4

X, =1.6,x, =0.45




I =

0 (z2 +3z)dz

ABC
AlongAB:

X=2,

dx=0,y:00 2

dz =dx+idy =idy

AB

0 (22 +3z)dz = —14+§1

52.

AlongBC::

y=2,

dy=0,x:20 0

dz =dx
0 (z2+32)dz = —% +i20§
BC

©
ABC

0
ABC

(22 +3z)dz = 0(22 +3z)dz + 0(22 +3z)dz
AB BC

(22 +32)dz = —4—;+32i
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A3 1812 +45) =0
A=0,3,15

forA =0

(A-ADX =0

X1=

forA =3

(A-ADX =0
D

forA =15
(A-ADX =0

X 1 X 2’ X 3 are linearly independent.
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2-b)

f(z)=u+iv

if(z)=iu-v

A+ f(2) =(u-v)+i(u+v)
F(z)=U +iV

O F{z)=U,_ +iV,
OFlz)=V,+iv,

sin 2x
V=u+v=

cosh2y —cos2x

_2cosh2y.cos2x—2

=W (x,
(cosh 2y —cos 2x)* (%)
2sinh y.sin 2x
y = y 2 = LIJZ(X’ y)
(cosh2y —cos 2x)
Fliz) =i .2(cos2z -1)
(1 cos2z)’

F(z)=i.cotz+c
[] (1+i)f(z):i cotz+c

f()—(

cotz+c

fz— x1+x -3x +Osl+052+053—0

x1+x +X3+51+052 +Os3 =10

2x1+0x2 —x3+051+s2 +Os3 =3

2x1—2x +3x3+051+052 +s3 =0

XsX55X3,81,55,53 >0
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Iteration Basic Coefficients of RHS Ratio
No. variabl Solution
es x1 X, X, S S, S,
0 z -1 1 -3 0 0 0 0
S, leaves S, 1 1 1 0 0 10 10
X; enters S, 0 -1 0 1 0 -3
s, ) 3 0 0 1 0
1 zZ 2 4 0 3 0 0 30
, 1 1 1 1 0 0 10
s, 3 1 0 1 1 0 13
S, -1 -5 0 -3 0 1 -30
0z . =30,x=0,x,=0,x, =10 [ 07 ]
3. [ 06
1
a) _ oA 39 M B6_A 36 —e
_—A—= 3. 6
CL w1
For —%WS "/, X, e IIII "
=
1T 1 1
For —%V—; X ., :“- : : :
E= =
CL I 1
For "w—6 X —
==
Z10 O 1
5 —fodz o
(IS== Ne/ (SH = |




3- b)

z=X +4x, +0s, +0s, +0s, = MA,......1)

3x +x,+s, +0s,+0s, +0A, =3........ (2)

2X +3x, +0s, +s, +0s, +0A, =6......3)

4x +5x, +0s, +0s, +s, + A, =20......( 4)

eq.”(l) +M0O eq.”(4),

z+20M =(1+4M)x +(4+5M)x, +0s, +0s, — Ms,
z=(1+4M)x —(4+5M)x, +0s, +0s, + Ms, = =20M......(5)

Iteration Basic Coefficients of RHS Ratio
No. variabl X X, S, s, S, A, | Solution
es
0 zZ -1+4M) —(4+5M) | O 0 M 0 -20M
S, 3 1 1 0 0 0 3
S, leaves S, 2 3 0 1 0 0 6
X, enters A, 4 5 0 0 -1 ] -1 20 4
0 zZ -(1+4M) | —(4+5M) 0 0 M 0 -20M
S, 3 1 1 0 0 3
S, 2 3 0 1 0 6
A 4 5 0 0 -1 -1 20 4

[ 07 ]




3-C)
i) Cauchy’s Residue theorem:

If(z)dz =2[MiZResf(z)

¢ z—

I = d
-‘Crzz +2z +5 “

z —l

+2z +5

f(2) =z
Poles :
z> 42z +5 =0
z —— X2ij

z —1

[ ] 5 dz =
3 z +2z +5

3-0)
ii)
o de 1 dz
-!.S—SCOSQ -[ (22 +10 iz
‘5-30——0
02z
N de 1

2
R R
) 5-3cos@ iJ-3z"+10z-3
(z-3)(1-32)=0

1

z=3 —
3
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Res/(2)/_, = lim (2= (2)

w

Resf(2)/ |, =—
ZZE 4i

2 de

or—4d9 n
oor5—3c059 2

a [
=2MiResf(z)/ | [F
O O

1
4=
3
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4-a)
Dx'(L+)- y'(1- 1)
f(z)= H X'ty
10,20

3

x3—y x3+y3
— 2 vy =

It ()

u= ,
X2 +y2 XZ +y2

[ —1im u(x,0)—u(0,0) :limX_O —1
Ox x-0 X x=0  x
u _ . u(0,y)-u©,0 _ . —y=0_
dy -0 y y=0 oy
ov —1im v(x,0)—v(0,0) :th_O —1
Ox x-0 X x=0  x

Y i XON VOO0 ¥y =0y
dy -0 y y=0 oy
Da—u—@—landa—u @=—1

Ox Oy dy Ox

Hence, C-R equations are satisfied at the origin.
TPT-£’(0) does not exist.



fayr = lim LA (@)

Z =29 Z —ZO

z — Oalongy =mx

. A-m)+i@+m?®)
F0) L+m>)(L+im)

Since limit depend on path, f’(0) does not exist.
[ 06
]

4-b)

fy=—?t ozt 1 1 1 1
" 22—2z-3 (z-3)(z+1) 2(z—3) 2 (z+1)

Poles :

z=3&z=-1
|z| =3&|z| =1
i)For|z|[]1
Cl .

f(z) :_g %+§+% g+ ..... g—% H—z+z> —2z" +..... H
ii)For1l |z|0O 3

__ 204 2 D10 gooo oo
=l BB g BERE BEE
ii)For|z|[3

_20 oo, UiU oood oo,
(= I ERER BB BB B
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2

f(Xl, X2,X3) —X; +2X3 +Xx,Xx; —Xx; _X22 —x,”

3

d(1
9 =x; —2x, =0
Ox,
i =2 +x, —2x;, =0
&(3
2 4
Clx, Ig,x3 =§
ox, =2,2,40
° " H3'3H
2 0 O[]
— - ]
H=r -2 17
= 1 —=2d
D, =—2,D, =4,D, =—6
I:IZH’IEIX —%
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z,:12,=-1,2,= 2
w, = 0wy = 2w, = -1
(w=w)w,-wy) _(2-2)(z, - ;)
(W= w)0w-w) (1 2,)(z" 2)
2z-1)
(1+i)z-2

=

[ 07 ]

6-
a)

A 11732

AL 34 202 0
1y 00363

AT SA-TAYEI 16AE 0116 A+ 207 o
209
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sin z
) = d
) -[422 “Biz
sinz _  sinz
4z° -8iz  4z(z-2i)

f(z)=

Poles :
z=0,z=2i=(0,2)

sin z

Resf(z)/,., =limz. =0
(@) 2-0 4z(z - 2i)
Resf(z)/._, = lim(z~2i). sin z _- sm.21
22 4z(z-2i)  8i

O1=2Mi2ZResf(z)= %.sin 21
i)l =2[MiZResf(z) =0
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f(x,,x,)=2x, +3x, —x,> —2x,°

h(x,,x,) =X +3x, =6

h,(x,,x,) =5x, +2x, —10

L(x,%,,A,A) = f(x,x,) —Ah(x,x,) —Ah,(x,X,)

L =(2x, +3x, —x° —2x,°) = A (x, +3x, —6) —A,(5x, +2x, —10)

OL —p—2x —A —5A =0
ox,

OL _3_4x,—3A —2A =0
ox,

/\lhl(xl’XZ) :/‘1(X1 +3x, =6) =0
Ah, (x,x,) =A,(5x, +2x, —10) =0
h,(x,,x,) =(x, +3x, —6) =0
h,(x,,x,) =(5x, +2x, —10) =0

X5 Xy, A, A, 20
Casei)A, =0,A, =0
3
x, =1, x, :Z
17
z=—
8

Caseii)A, =0,A, Z0
x, =1.648, x, =0.88

z=1.6713
Caseiii)A, Z0,A, =0
=3 =3

2 2
reject.

Caseiv)A, Z0,A, Z0
x, =1.385,x, =1.538

1 — 1 NN



7-a)
u=r’cos20 = a

By CR equations,
u 1 v
Hg r de
2r cos 2921&
r e
I539221‘2 cos26
Chy =272 sin 26+C

v =r’sin268
Orthogonam trajectory is,
2 e -
resin2f = f
[ 06 ]
7-b)

u=r’cos20 = a
w=z+t-

z
putz = re® w=u+iv

utiv= §+1%059 +1§-1%in9
r r

I
utf = — &
P 3
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7-C)
f@p&):6&+8@—xf—@2
h(x,,x,) =4x, +3x, —16
h,(x,,x,) =3x, +5x, =15
L(x,X,, A, A,) = (6x, +8x, — x> —x,%) = A ( 4x, +3x, —16) = A, (3x, +5x, —15)

B —g-ox —42 -3, =0
[x,

O g 9y —32 —51, =0
Ox,

L

— =—(4x, +3x, -16) =0
0A, (4% *3%,~16)
D—L =—(3x, +5x,-15)=0
Ox,

x =2 x =22

RV b |

4
3
HE = >
5 0 -2
|Hy|=121
Qn=2m=2
On-m=0

[J The above method fails. [ 07 ]



