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1 (a) “caf% qﬂwaﬁr«a%mmmﬁﬁﬁs%? 1}

What are the four components of a
‘hnear programmlng problem?

) @%m@pﬁm B T )

T @ @R gE GTWWSJWW
e N acTec) W 4131 c?n?‘rﬁ? WWW
W‘V{’?ﬁl |
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(2)

St'ate‘Ti'ue or False :

If an LPP has an optimal solution, then
at least one basic feasible solution must
be optimal.

nbl P weRie we mb Ao voRkkE
RS d@N TTPTR 1 A R i
SR S A 2

What is the maximﬁm number of basic
feasible solutions for an LP problem

with n numbers of decision variables
and m numbers of constriants?

@RE  oAFAT TPU GBR AWRT LT
e e R S |

Write the ‘standard form of an LPP in
matrix notation. .

fRNe® 26 REe ©eq  (qRT e

‘ﬂwﬁnwmw

Solve the followmg LPP usmg simplex
method ‘

W W ﬁ‘f‘l W (Max1rmze)
Z= 3x1 +2x,
¢S (subject to)
X +x5 <4
X) =Xy <2
X, Xo 20

( Continued )
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(3)

T3-WT @S I two-phase e T I
0o (IR AN STHCO S F0 - 9

Solve the following LPP using two-phase
method :

S I e $91 (Minimize)
Zi= 5+ 8 Xy
- qce (subject to)
3x; +2x5 23
X; +Xq £5
o X X5 20

5241/ or

Big-M *[&f® 2l R S 90 :

‘Solve by Big-M method 4

3w W ey $91 (Maximize)
‘ Z“='x1'"+2x2
3¢9 (subject to)
x; —5x, <10
2x1 — X9 =2
Xy +x9 =10
X1, Xo >0
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2. (a)

(b)

26P/312

(4)

©) ( SpTe) fEl
State True or False :

T el SOOI ARG T, @@ @9
ST SCwpe FoE I W AR | ‘
If the primal problem is unbounded, the
dual may have finite value of the
objective function.

e me B AT 02 AW 17 oo AR
SN STHCER IS emﬂmmﬂ@
Feet s 4

“The dual of the dual is the primal.”
Verify the statement, for the following
LPP.: :

WWﬁ‘ﬁW (Maxmnze)
; Z 3x1 +2.7C2
i W (subJect to) bt
xl +.7C2 S3
xl, x2 20 \'

‘H‘H

W?/?T/ Or

(i) taﬁras ﬁ—*sw W v ﬁrarﬁai‘oa—‘
WWWWWWWT%W 1

Write the complementary slackness
property for primal-dual relation-
ship in LPP. |

( Continued )
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(1) SRS 71 07 ART e T TS
PR TY© 2 1
How does the shadow price relate to
the dual of an LP problem?

(@) <1 AR A@Nd PP gl e
T gfereet 7 = 2 2

What do you mean by standard
primal form of an LPP?

(c) TR CARF i@ PO 7 TS ol 6
Find the dual of the following LPP :
fE T ﬁcﬁ 30 (Minimize)
IS (subJect to) _

3x; —x2 +2x3 $7
ol K2 day, 212
-4x1 +SJC2 + 8X3 = 10

Fankin xl, X2 20

IF x5 1%5% C‘ﬂr— ﬂw =
and x3 1s unrestncted in sign..

3. (a)‘ '»m%r%wrw n%T Woﬁww

&ﬂﬁ“WWWﬁﬁ’F‘?%ﬂﬂWWl 1550

Write the number of constraints and
number of variables in a transportation
problem with m sources and n
destinations. :
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(b)

(c)

26P/312

(6)

{329 TP @9 SIfFFR A loop T e
SSRCEHT |

Define loop in a transportation table.

ey 435 mfe IR IR wew  oARIE
TUICON T (N S S a1 :
Use least cost method (LCM) to find

initial basic feasible solution to the
following transportation problem :

Dy D, Dy Dy Supply
S O3S (883 S5 0NN B110 7
Sy 70 | 30, [ 40| 60 9
S 40, [ (B0 N20 18
Demand| 5 8 7 14

<1/ Or

WWWWWWW
ﬁﬂ‘ﬂ%ws’zmwﬁwam
AN 47

Discuss the Vogel’s approX1mat10n
method (VAM) to find initial basic

feasible solution of a transportation

problem.

( Continued )



(d)

(b)

()

26P/312

(G)

SR IB9 TPUE! WG FA S 2R
SORCIR Fedras ST AT T4 6+1=7

Solve the following assignment problem
and find all the optimal assignments :

A B © D E

I 9 8 7 6 4

I 5 7 5 6 8

m 8 /s 6 3 5

v 8 5 4 9 3

\% 6 7 6 8 5
) (ST ferd 1

State True or False :

Tem e JF F-an @Ee i {Y
saddle point MY C<T IF |

In a two-person zero-sum game, a
saddle point always exists.

Wﬂ?ﬁfw%ﬁﬁwzﬁ% ‘ﬂa‘mcﬁ*ﬁ
WWlm—@mmfi@—mmm
YA &2 ) ! 1+1=2

~ Explain the ‘best strategy’ on the basis

of minimax prlnplple What is a game in
game theory?

A <7 SIS 1 b7 TR | A
TS 9 NE (9@ A G TS F@ 2 5F AF
7 G @S R AT (B A @ TS I
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(8)

3 5911 SR 3R <GB yo WE <G00 R A,
B A@ 1 59 R @Edr T [
<91 | 4
A tosses two coins at a time. He recein:s

T 2 and T 3 for two heads and two tails
respectively and he losses T 1 for one
head and one tail. Find the value of the
game.

(d) mﬁ%wﬁwmﬂzﬁﬁwﬁﬁ
8
9 :

~ Use the graph1ca1 method for solv1ng the
following game : :

; : 'P_layerB
Player A By BB, B,
SANS e D G a0
Ay Ll 3 M 2N 576
L W?@T/ Or
e & wwmas Zaﬁzs ﬁmcﬁa ﬁﬁaﬁ
I ST 4 ~
v Solve the followmg game problem by 3
converting it into an' LPP
By By

A3 #1
Ay, | -1 2

26P/312 ~ (Continued )
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Paper : MTHC5C2

( Mathematical Methods )

Full Marks : 60

Time : 2 hours

1. (a) 3% & Ty fora 1
State True or False :
MW fo) T GBI (~m, m)'© I W, TR FREI
STEPIRET® (el 751 2 A |

If a function f(x) is even in (-m, 7), its
Fourier series expansmn contains only
cosine terms

® (@ a+2m), ac R SRS f () F TR
C=@0 il a1 _ 2

Define Founer series of a function f(x)
in the mterval (a, a+2n), ae R+

()  [0 n]Wf(x) n- xwwéﬂﬁﬂa
| ’m@aﬁf?{@ml . ey 4

‘Fmd the half-range cos1ne series of the
i functlon f(x) T —-xin the 1nterva1 [0, mt].

2. (a) (z)L{l}W(u)L{e‘“‘}asmﬁml 1+1=2

Write the | values‘ of (i) L{L} and
il D"l

26P/312 : ( Turn Over )




(b)

()

(d)

()

26P/312

(10 )

I L{F@) = fls T L{GH} = g(s),
o T A
L{c,F(t) +c,G()} = c, f(s) +¢ca9(9) 3

If L{F()} = f(9 and L{G{) =gl(s) then
prove that
L{c,F(t) + c, G(t)} = e f(8) +c29(9)

I ey 41 - 3
Find : ol
L {te” sinat}

M LIF@) = f(9), (503 &M 91 T
St S el &
L{F(at) —Ef(a) ‘
If L{F ()} = f(9), then__ prove‘that-
% Wl 3 (S Trer
wran =22

e

If L{Q ——} =83T, then show that

( Continued )
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(b)

()

26P/312

(11 )

241/ Or

N ey 541 ¢
Find :

L{Jte"t cos tdt}
0

T fora
Write the value of

]
s2 +a?

o FrCad T ey 1 (R I o) -

Find the following (any one) :

0 L“l{ 2‘33+1 }
s“ -2s-3)

S (i) Ly { 10 }
' (s 3) +8%

W‘“ﬂﬂ’* %vmm W @ﬁ A Tfeedl
Apply c_onvolut1

L-l{ Ll
_(s-2)(s+2)2

on theorem to. evaluate

( Turn Qver)




(12 )

91/ Or

T Sfered :
Evaluate :

1

-1
r (s+1)2(s? +4)

4. (@) TREI o o weeE R P 1
Write the Fourier cosine integral
transformation.

(b) TR TRT T@ Rt sew ﬁm
feran 1
Write the Dirichlet’s 'condition_s s
Fourier t’ransformation _ 1o

W I

State and prove the shlftmg pro
Fourier transformatlon

State and
theorem.

{d) fig= xe

........



(13 )

<1/ Or

) = 1’0<x<1a§ﬁmmﬁm%ﬁr@ml

(8); bl

Find the Fourier transformation of

il LO0<x<1 3

h | 0 x>1

2

(e) flo= f;‘a*fﬁm o2t R Ofeadr S

e e o iy
&% sinprax=tant (£

_tan"( £
b

)

X

RO

ine transform




( 14 )

S. (a)' L{%}ﬁwm|

Write the value of L{%‘%}

(b)) MY =Y (x, t), (O3 AN T
Lyt A=Y (5.0

TSL{Y(x ) =ylx . 3

If Y=Y(x t), then prove that
Y
L{at} py(6 p)-Y(x Q)
where L{¥(x, 0} =y(x p)-

(c) Wﬁm‘aﬁm@awﬁwmw (ﬁ I
«ol) : - : 7

Solve using Laplace transform (any
one) : :

2
g y+2dy -3y =sint; y—dy=0,

() dt2 dt dt.

T (when) t=0

o d2y | (n)
—=+9y = 2t; y0) =1, y| = | =1
(it) 2 y = cos 2t; y(0) ] >

26P/312 ( Continued )
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Paper : MTHCSC3

( Financial Mathematics )

Full Marks : 60

Time : 2 hours

UNIT—I
1. (a) Define the concept of inflation. 2

(b) Compare compound interest and simple
interest in the growth of wealth over

N
time, in an 1nvestment 3

(0 Explain the concept of risk aversion
principle.: o saunn il a ST 3
b . Or |

Explain comparison pnn01p1e W1th a
: hypothetlcal example

(d) Suppose the cash flow ‘stream’
HE s TP n) has Xxp <0 and X =20
for all k=12, "n, with 'at least one
term is strictly posmve Then prove that
there is' a unique positive root to the
equation

n n—1 . 2 : e
X, C* + X, 2 Caed 08 50 G CREReni= ()

26P/312 : ( Turn Over )




(b)

()

(@)

26P/312

(16 )

n
Furthermore, if Y x; >0 (i.e., the total
k=0
amount returned exceeds the initial
investment), then the corresponding

1 .
internal rate of return, I =(E)—1 is

positive. pt 2+2=4

Or
Explain’ net present value for :
investment\ with hypothetical example.
UNIT—II |
Define bonds and the1r types

Cons1der a 7% bond Wlth 3 years to
matunty Assume that the bond 1s
selling at 8% yleld Fmd Macaulay
duratlon g

Explam Macaulay duratlon ‘

Explam how to determme spot rate
Explaih forward fate.,

Show that the running present values
satisfy the recursion

PV(k) = Xp +dkk+1PV(k+1) ‘

( Continued )




(17 )

where djp,.q = s is the discount
L+ fire+1

factor for the short rate at k. )

Or

. Prove that the value of a floating rate
bond is equal to par value (face value) at
any reset point.

(e) Consider the four bonds having annual

‘payments as shown in the table. They
are traded to produce a 15% yield :

End of year|., pumii L | “Bond B X Borg ORI 5oy b
payments 4 : E
Year L o[ 1110051 1 1k 50 [ S0 HEREIY 0¥ 1000
Year 2 2|0 1004850, i BN o R TG
‘Yéar'3: ‘1oo+1‘ooo 50+1000 ’o+‘1ooo U e

' Suppose you owe °<' 2, OOO at the end of
2 Zvyears) Concern’ about interest rate
risk suggests that a portfoho cons1st1ng
- of the bonds and the obhgatlon should
" be 1mmunlzed If VA, VB, VC and V,, are
fthe total values of bonds purchased of
; e'types Al B C and D, respectlvely, what
are.' ‘the necessary 1constra.1nts to
1mp1ement the 1mmunlzat10n'> : ' S
F1nd the convex1ty of a non-zero bond -
maturing at time T under contlnuous
compounding.

26P/312 | ‘ ( Turn Over )




(a)
(b)

(©)

(18 )

UNIT—III

Explain short sales with example.

Define portfolio return with an example.

{

Or

Define raﬁdom return with an example.

Suppose that there are two assets with

n=12, 7, =15 o0, =20, 02—18 and
cip=1 A portfoho is formed with

- weights w; =25 and w, = 75, Calculate

mean and variance of the portfoho._ :

3
3



(e)

(19)

market portfolio, which has an expected
rate of return equal to 15%. One share
of the mutual fund represents T 100 of
assets in the fund. Using CAPM for
price, find how much such a share
should cost.

Or
Explain betas for stocks and portfolios.

If the market portfolio M is efficient,
then show that the expected return r; of
any asset i satisfies

r;—rp=Piry —T¢)
CiMm
o2,
Wi R O e :
The ABC mutual fund has the 10-year
record of rates of return shown in the
column in the table : = °

where B; =

' ABC Fund Performance

26P/312

tkdte of return percentages
Year ’

ABCGIES S&P T-bills
1 S T il R 7
25y 1048 ¥ U 75
3 19 20 77
4 -8 -2 75
5 23 1.2 85

( Turn Over )
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( 20 )
Rate of return percentages
s ABC S&P T-bills
6 28 23 8
7 20 il 73
8 14 20 7
9 -9 -5 75
10 19 16 8
Average 13 12 76
Standard deviation 124 94 5
Geometric mean 123 116 76
Cov (ABC, S&P) 0107 ad
Beta | 120375 14
Jensen 000104 0
Sharpe 043577 046669

1. (a)

26P/312

Evaluate the fund’s performance in
terms of CAPM.

Papéf MT\H\C\S.;C4‘}
( Computer Programmmg )
Full Marks 45
sze 2 hours :
W‘mﬂzﬁ{awm,ﬁm{ LD e

Write Wthh one of the following is not a
keyword :

(i) case A (i) if
(i) go (iv) short

( Continued )



(b)

()

(d)

(e)

h ":WSIQ‘FB Tsﬁ?f ﬁ*{?ﬂ R

! equivalent‘_ fOr_m‘.‘-_ A

(9)

k=2

: Wmte ‘\x;,v =

y{\wq ’55‘ S{'“ ‘:R‘ {‘ayi(@ C‘\')

(21 )

forresaT 22w S13_eo! [ 7’7 =ifem, foran 1 1
Write what must be the!first character
in an identifier. i+ . 0 o0

Sl @A) OIS kel i | 1
Define storage class ‘auto’.” |

19%73TH Bl G
Write the value of 19%7

k* ‘,_zwmg Wﬁﬁnl it 1
Write the equ1valent express1on of

\ il | ) Ny Ls
BN+ Dt A Attt pagier L) e’ EPERIRIAYS W
TR T R T i AR
N . I

Sl +b2 tan(b)-klogloy?ﬁ ;  C3

1 Y (U S T

mﬁ%rcﬁw o

| erte four bas1c data types in C with

(h)

26P/312

.ﬁ‘ﬁWl

storage capa01ty

e I SO
s WA

x—(]%1)+(1++)*2 ?I\a 1—5 Wﬁ" _] 26? RO
i e oA R 2
Compute x= o/o1)+ 1++)*2 where =5 and

( Turn Over )




V)

2 ia)

(b)

(c)

(d)

©

26P/312

(22 )

TR [, B | FemRfdT foT cafiEy ferdr |
Write what is' algorithm. Write three
characteristics of algorithm.

qL_r/ Or.
GOl AR QINgF AT RIS F000 5
90

Draw the flowchart to ﬁ‘nd the factorial
of a number.

mmﬁmmw@w
S BRI

Library functions are called from which

header ﬁle'r’ ‘

scanf(“%d”, & (x+y)); %f%?m .W
Sferear1 R W f
Find the  error .in the statement
scanf(“%d”, & (X+y)), 3

‘do ... while’ "l?ﬁlﬁl “\'7{135 ﬁvhﬂe s do’

SRR 17T forar 1

Write the difference between: ‘do
while’ loop and ‘while ... do’ loop.

for’ TIECHT 1471 3547 |
Explain ‘for’ statement

ﬁﬁﬁw@wwwﬁvﬁiﬁfwm

C &’z fr4r |

Write a C program to print the roots of a
quadratic equation.

( Continued )
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N
3. (a)
(b)
(c)
N
26P/312 v

( 23 )

%</ Or
3 5 :
X—-=—+=——.. up to n,terms CIACGI
SIREES |
efy /30 GO C 2’cam forn |
Write a C program to find the series
X oD
— =+ ——_.. . up to niterms.
31EaS!

GTI (AR AL FEACoT o |

Write  the . gene;jal, ~form of array
declaration.

‘int a[l. 972], © werch!-RoiR Sfere |

-Find out. the error in 1nt all. 972], :

C\o«ﬂ$¥ﬁ‘ﬂmﬂx@ﬂml20ﬁﬂ\?{m
aawﬁmwmmcamfmw

Deﬁne ' one d1mens1onal array 1n C

~ Write ‘a C program for readmg a

one- d1mens1onal array of 20 numbers
and calculate the average

Cwmon

aﬁwnﬁwmf%wdw,m?c‘mﬁch

W«ﬂﬁcamﬁm

Write a C program to determme whether
a number is Fibonacci or not.

 (\Turn.Qver )




(d)

(24 )

@c@@ﬁﬁ@mﬂwaﬁﬁﬁmuﬂﬁca’m
fern |

Write a C program to compute the dot

product of two vectors.
%341 / Or

'ﬁths&@@mﬂWﬁﬁcz{mﬁml

Write a C program to add two S5Edo
matrix.

WW}‘I‘T@‘T?@:WI o

'Write ‘the’ general form of func’uon

(b))

@

name.

‘CWWWWW@WHWMN
- Wrrite : two, dlfferences between global
~and, local Var1ab1es |
(G

" Write two. rules for calhng a functlon

‘ﬂ%rwwwwazﬁﬁwmn

Wwﬁﬂﬁwﬁﬁﬁqﬁmﬂw

- R 9B C e e

26P—3000/312

b Wnte a C program to compute ma}nmum
" of three 1ntegers usmg functlon

WQNT/ Or

‘Wwﬁﬁﬁjﬁ\wemﬂw
‘W@cztmﬁam

Write a C'program'to calculate factorial
of an integer. using recursion.
o ek

. A\
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