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I Answer any 5 questions ouf of the It Mgy, ) o
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1. Define Absolute, Relative and ard dify

p < o« o D a( W’ \

2. Define Forward difference, Back ) Cre ¢, Central 4
ation f“"mu ““tral difference operators

o y . N 8 l
3. Write Newton’s Forward Interpo ag .
ANd Backyyrq Interpolation

formula, Find ar
QI Sty -R: S Meﬂl()d, ‘1 0ot of v a 4
4. Using Newton-Raphson the ¢quation x’-2ging-2=( correct up

to five decimal places. [
. as stor of 2 magy.:
§. Define Eigen value and Eigen vector Matrjy

9
6. Write Simpson’sg th formula & Boole’s formula_

7. Write the System of Linear equations.
8. Find the third divided difference of the functiop g _ 42 for the arguments

1,3,6,11.
9. Write Second order Runge-Kutta formula,

1 dx
0 1+x correct to three decimal Places by Trapezoidal rule with h=0.5.

10. Evaluate f

Il Answer all questions. 5X8=40M

11.a) Prove that ()(1+ A)(1-A) = 1

@n=cosh(D)
(OR)

b) Find the absolﬁte, relative and percentage error in x4 when
Xt=1/7 and x4 = 0.1429.

12.a) Express f(x) = 15x*-3x*-6x*+11 in factorial notation.
(OR)

b) State and Prove Newton’s divided difference formula-




13. a) The values of x &
R h \ Y are
: Bive

. Ny
|'{ N 5 8 bejgw ,
‘ 9
l (] H
'( ‘) ]2 . |
o 14 6

t :
Find the value of y at x=1¢ },
y Using Lugrﬂ"l-!"‘” formulae

(OR)
h)Find 1'(0.6 P
)¥ind 1'(0.6) & °(0.6) from the following table bY using Stirling’s formula
_—
X 0.4 ] 0.5 0.6 0.7 0.8
f(x) 1.5836 l 17974 | 2.0442 2.3275 26510
i
\J___‘_/—‘ ‘1

14.a) State and prove Newton’s Gregory forward Interpolation formula.

(OR)
b) Solve the equations 2x+y+4z=12, 8x-3y+22=23, 4x+11y-z=33 by Gauss

Elimination method,
places of the

15.2)Use Newton Raphson Method to obtain a root, correct to 3 decimal

equation x +log x =2.
(OR)

b) Solve % = -2>vxy2 with y(0) =1 and h=0.2 on the interval [0,1] using Runge-Kutta
Fourth order method.

X X X A
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Answer any FI'V

et 4 43

. e form ol 1€ t

1. Find the Laplace {ranstorn Zglnit + 3cos3t).
P ) lCln

ve First shifting theo of Laplilcc lr

2. State and pro ansforms.

])
e transform Of[ -

3. Find the Inverse Laplac P -4p+20] by using Second Shifting theorem.

1sform of log (pi

4. Find the Inverse Laplace tral o,y 4) by using transform of derivatives.

5. State and prove Modulation theorem.

. @ coSAX L GV
6. Show that f( Te1 dx =€ X = 0.

SN2
7. Find the finite Fourier cosine uansion“ of f(x) = (1 — %) 0<x <.

8. Find the finite Fourier sinc and cosine transform of f(x) = 1.

—(l\

9. Define Hankzel transform. Find the Hankel transform of =— taking

x/o (px)as the Kernal of the transformation.
10. Find the Hankel transform of £%¢~* by taking /1 (px)as the Kernal

of the transformation.
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Answer ALL questions |y, quest™ " ) (hen Prod
ogftt
({‘} "U‘li"

. . P )
VoY HEM s a function of ¢lagg A and it “\,nll“""’
¢

ny : y AN NG
L{mME ) = (=1) s Ty and ™ B
R ppaplod

{ )
L
by State and prove Second shiftipg " e .
! "," o y rnlm| fone biemns
Find L{G (1)} where G(t) = { £ ,’”, } by LS Y
0, l ”J
N
(2 Y Find the Inverse Laplace trangform “"
(()Il)

“ |“ ol

1Y State and prove Convolution theore™ 1
Jefined bY fOO 7 o, x| -

f(x) 4¢

(2 Find the Fourier transform ©
. inpy ’
' .\ [ sinpacospx B C"w-d]) '
and 1 —}
) . " dp i) [,

(OR)
X - Bantrier 'l‘l':\l\h‘iiﬂl‘l’“h"
2 State and prove Parseval’s Identity 0! Fourtct

soval's Identity.

Evaluate f dx (a > 0) by using Par

0 (_2+—2)z
\ L ™) Find the Finite Fourier sine and cosinc transform of f(x) il
1,0<x <3
f(x) = -1, §<x<7r'
(OR)
;E)Find the Finite Fourier sine and cosine transform of f(x) = x*,0 < x < .

.. . d? Ldf . .
) Find the Hankel transform of e + ;d—i when p is the root of the equation

(509

Jo(ap) = 0.
(OR)

a® - x* if0<x<aq- n_()

) Find the Hankel transform of f(x) = {
0ifx>a n=o

X M X
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. We stions
Answer any S out of Ten short answer quest

- Explain Models in O.R.
2+ Explain slack variables, surplus variables, feasible solution,

Non degenerate, optimum  solution.

2. . Explain Degeneracy and Degeneracy in LPP.

-

4. Define unbounded and Infeasible solution.
=, - State Dual-Primal Relationship

& Write Dual simplex Method.
1.+ ,State the Transportation problem in LPP, define transportation problem.

g ,Explain Least cost Method

9, Describe Alogrtim for Assisnment problem

to+ - Explain Hungarian Method.



S"““n “

Answer the following Questiop, 5x 8 =40

(j a) Solve Using LPP by Simplex Methe,
Max 7 = 3x, + 5x, 4 4x,,

< 'IS.ZX?_ + Sx_'g < 10.

2x, + 3x, < 8-3‘“ +2x, p4xa 5
, X:

OR
b)  Solve Using LPP by Simplex Methog

{22 a) Use Two phase method and solve

OR
b) Solve by using Big-M method

Max Z = —2x, — X2,3%y + Xy = 3,4x, + 3%, = 6,x, + 2%, < 4.

(% a) State and prove Fundamental theorem of Duality.

OR

b) Use Dual simplex Method to solve

Ml'nZ = 31’1 +x21x1 +x2 2 1.,2x1 + 3x2 2 2



‘Lt a)Solve Using VAM  Method

A
B
=
Demand

OR

Ml | MZ M.‘
O 3 5
5 19 |2
s (7 |8
7 (12 11

b) Solve Using North west corner Method

D
A 6
B 8
C 4
Demand | 6

M, .

17 “pply |
qr 122 !
~ 115

6 2
39 ’ |

t5-a) Solve by Hungarian Method

1 (o [m IV
A |8 26 (17 |11
B |13 |28 |4 2
C (38 |19 {18 {15
D [19 {26 124 110
OR
b) Solve Assignment problem
T, | T, [ T3 | T, |T
s, 126 (14 10 |12 |9
S, |31 |27 130 14 |16
S, 115 18 16 25 | 30
S, |17 |12 |21 [30 E\
Se 120 19 {25 |16 (10
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Answer any FIVE of the following: Bachl Questiop Carries 4 Marks. 5x4=20M

ace.
I. Define Normed space and Banach SP

2. Prove that a compact subset Mofa mefric Space jg closed and bounded.

3. Define Inner Product Space and Hilbert Space,
4. State and prove Schwarz Inequality-

5. Define Hilbert-Adjoint operator.

6. Define Self-Adjoint, Unitary and Normal Operators,

7. Prove that every Hilbert space is reflexive.
8. Define Merger set. State Baire’s category theorem ‘in complete metric space.
9. Show that a contraction mapping T on a metric space X is a continuous mapping.

10. Define Fredholm and Volterra integral equations.

SECTION-B
Answer ALL questions. Each question carries § Marks. 5x8=40M

H a). Prove that a subspace Y of a Banach space X is complete if and only if

the set Y is closed in X.

(OR)



. . ‘P \
L)  State and prove Riesz’y Lcmnm

1Y be any closed SUbSpace . .11 prove that
|\ &) Le Cofy yy, .¢ H, then p é
ilhept SPACE

H = y®z, where z =yt

(OR)
) State and prove Bessel’s lncqm“ty.

|2 @Y State and prove Ricsz Representagig, Theorem.
: .

(OR)
b’) Let the operators U: H — H anq V:H < K be unitary operators and His a
Hilbert space. Then prove that 5 bounded linear operator T on a complex

Hilbert space H is unitary if anq only if T is isometric and surjective.

\\1 @) . State and prove Generalized Hahn.Bapach Theorem.

(OR)

b) . State and prove Open Mapping Theorem .
{5 &) State and prove Banach fixed point theorem.
(OR)

b’) Explain the applications of Banach’s theorem to Linear equations.

v ox X F
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hort answer qestiop,
5X4=20M

measure d
L. Letm be a countably additive ®fined for All sets in a —algebra M. Let

(E,,} be any sequence of sets in t .SLhen MmUE,) < Im(E,)

9. LetE c [0,1) be a measurable S€%SNOw thay ¢ eachy e [(;..1) the set E+y is
measurable and m(E+y) =™

@ Construct a sequence of {fu]} of NO""egative, gigpy. - integrable functions such that f;
Increases monotonically to f- COMMent on ¢pe changing of order of integration and th’l

limiting process.

L « State and prove Lebesgue Convergénce Thegrep,
S Let f be defined by £(0) = 0and f(x) = **$in(1/%%) for x # 0.1s f of bounded

variation on [—1,1]
&1 Show that the sum of two absolut

11 Define a signed measure
€ ¢ Show that if  and 9 are measures on a g — algebra. Then u + 9 is also a measure

ely continuous functions is also absolutely continuous

G+ Define an outer measure
| O« State Tonelli’s Theorem



Answer the followm
" Uestinns |

EXY = 44 Mﬂrh

Let {E;} be a sequence of : o
\\ (8) { l} | € of me“’“"ah](. " with Jebesgue Measure I'hen Shicry that
- he

UEp) < X u(Ey) and if o . -
KU ED i ' the Sets g, are pail wise disjoint, then HUE) = LU

(OR)

(b) Let{E ¢} be an infinite dccreaaing uence Of measurable sets, that is, a sequence wirt,
{ q C o y %
E(-Hl Cc E‘ for each i. Sh()w tha( ]fu(Ee)n< 2 Then ﬂ(rllll-l El) = “mnﬂ.,,,‘ ],l(En)
1

. \2_(a) Define integral of a nonnegatiye Meagyrable function. State and prove the Monotone

Convergence Theorem

(OR)

(b) Let f be a nonnegative function which is integrable over a set E. Then given
€> Othereisa 6> 0 such that for eyery set A  Ewithm(4) < & we have

) , f<e
|3 (@ Iff is bounded and measurable on [q, b] and F(x) = [ f(£) dt + F(a) then show that
F'(x) = f(x) for almost all x in [a,b]
(OR)
(b) Iff is absolutely continuous on [a, b] and f'(x) = 0 almost everywhere, then show that
f is constant
L(_r (@) Letv be signed measure and E ’be a measurable set such that 0 < v(E) < oo. Show that
There is a positive set A contained in E with v(4) > 0
(OR)
(b) State and prove the Radon Nikodym Theorem

\g(a) Let B be an algebra. If A € B and {4;} is any sequence of sets in B such that
Ac U2 Ay then u(A) < T2 u(A)

(OR)

(b) State and prove Fubini’sTheorem

X  x X ¥
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