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1. (a) C3R =@wa 5P GOR T o0 & 9 1
What are the four components of a
linear programming problem?

(b) & G RyT for 1

I @I R g APIE ey iy
A, (o8 Sge 9ol (e TRy JNie

STeT 2'93 |
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(2)

State True or False -

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

nd PR weRie o mb Sie sRRe
CIR ANl STPIR A T ReTwo1 e
IR Y A 2

What is the maximum number of basic
feasible solutions for an LP problem
with n numbers of decision variables
and m numbers of constriants?

@Re  d@39 W @R ol Bkl
(TR RS oY Tfere |

Write the standard form of an LPP in
matrix notation.

RN 99 e ww wRe e
TS S 3597 -

Solve the following LPP using simplex
method :

(3)

BT *[&mf® 41 two-phase oo R R

©o (3RAF e AT ST 1 -
Solve the following LPP using two-phase
method :
S T fefg $1 (Minimize)
Z =5x; +8xy

Fce (subject to)
3x; +2x5 23
X +4xy 24
X, +Xg S 5
Xy, xg 20

23T/ Or
Big-M &S eicael 3 T < -
Solve by Big-M method :

s T g 391 (Maximize)
Z = xl +2x2

e (subject to)

TS q fify w91 (Maximize) x, - 5% 510
Z =3x +2x5 2% — X2 =2
2 (subject t0) s +x2 =10
xl-i-XQ 54 xv x2'>_0
X1 - X3 <2
X1, X2 20 ( Turn Over )
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(4)

(ii) wEfRe W tae RS o@w TR TS

2. (a) O G ST B 1 @ SRS 2 1
State True or False : How does the shadow price relate to
MM e TPIE WaaEm T, o s the dual of an LP problem?

il )
SR Sgae) Fod S T 1 | (ii) <O ARF A IR AMaE AU
If the primal problem is unbounded, the e e o @ 2
dual may have finite value of the What do you mean by standard
objective function. : primal form of an LPP?
(b) ‘o] Ca® TCH AT 02 AW 17’ wel (3RS (c) ©od @R i@ TP (7S oS il = 6

A@TT FPUOR AR ST TSUOR oI Find the dual of the following LPP :
ferete 1 : £ SHfE ¥ AT 41 (Minimize)

“The dual of the dual is the primal.”

Z =x; —3x9 —2x
Verify the statement for the following : . ;

LPP : 1o (subject to)
n <
SIS 4 ey $1 (Maximize) 3x; — x5 +2x3 <7
2x1 -4‘x2 = 12
Z = Bxl +2x2 —-4x1 +3.7C2 +8.7C3 =10
IS (subject to) )
2x + x5 £5 F x4 529 CPaS Sm 724 |
X + Xy £3 and x5 is unrestricted in sign.
X1, Xo =0

3. (a) mb TS W n O WIS AR ST

%41/ Or GBS 2] b SF S 0O MAN SEL I 1.
Write the number of constraints and
number of variables in a transportation

(i) @RT ogme ATIE (g LfEe-070

TR I ey S 2l 1 : problem with m sources and n
Write the complc?mzln‘tjarylsllitzzzf i g

b Turn Over
ship in LPP. 26P/312 ( )
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(b) R SFPTR 937 SR AT loop T e
SSRCETT |

Define loop in a transportation table.

() FFeT 4T /&S wwEm IR ww s
ATHCE SRST (N STemy Sy fiefy 207 -
Use least cost method (LCM) to find

initial basic feasible solution to the
following transportation problem :

Dy Dy Dy Dy Supply
S 19 | 30 | 50 | 10 7
S, 70, |-+30,, | 40 [ 60 9
Sy 40 8 70 00 18
Deﬂ 5 8 7 14
Y]/ Or
QISEET
T ;f;ﬁna ,ﬁﬁ‘%ﬁi e SigE Sge
- SUFE  SEEifFeR  ommioco!
SO 35 |

DlSCUSS the Vogel’s

metl:md (VAM) to fing
feasible solution
pProblem

approximation
initial basic
of a transportation

26P/312
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4. (a)

(b)

()

26P/312

(7))

T I PUCE WHE 4 WE WH
RN TS A e T4 6k 1=

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

AT BNl S DI

I 9 8 i 6 4

i 5 i 5 g 8

T 7 6 3 2

V% 5 4 2 3

v 6 7 6 £ 2
o) (1 T e !

State True or False :

o I A F-a e i {7
saddle point J7ICH AT IR |

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

ret-fRe S T IR Hew R
A 41 | (45 og 91 ¢ 3RS & 91 6N
e 6 2 1+1=2
Explain the ‘best strategy’ on the basis

of minimax principle. What is a game in
game theory?

A g vace o T4 OR FRe= | A g
TS Yo A (@ A G TS TI 2 5 A
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26P/312

(8)

3 511 R I} 9B o W <GB oz -,

(@ AG@ 1 53 @R (ORI A
A |

A tosses two coins at a time. He receives
T 2 and T 3 for two heads and two tails
respectively and he losses ¥ 1 for one
head and one tail. Find the value of the
game.

@3 RS IR PR o] (NOGR = AT
<91 :

Use the graphical method for solving the
following game :

Player B
Player A
B, By B,
A 2 9 U2
Ap 4 3 2 6
{1/ Or

O (R TG (IR A oA
qsﬁsﬁmﬂ"ﬁl’ﬁ:

Solve t_he following game problem by
converting it into an LPP :

B, B,
At ia 51
Ay| -1 2

( Continued)

(9)

Paper : MTHCS5C2
( Mathematical Methods )
Full Marks : 60

Time : 2 hours

T ¢ ST oI 1
State True or False :

A fx) T <GB (-, W) © IW T, W FREA

(b)

(c)

2. (a)

26P/312

HROPTReTS (Fae %51z “7 A |

If a function f(x) is even in (-, ), its
Fourier series expansion contains only
cosine terms.

(@ a+2m), ae Rt S@AE® f(x) Fo4 FRER
e kel e | 2

Define Fourier series of a function f(x)
in the interval (@, a+27), ae R*.

[0, n] SEEES f() =m—x TR SH-RER
3512 At Sfener | 4

Find the half-range cosine series of the
function f(x) = © — x in the interval [0, n].

(i) L{1} <% (i) L{e™®} 3 @ fran 1+1=2
Write the values of (i L{l} and
(i) L{e ™}.

( Turn Over )




( 10 ) (11 )
(b) 3 L{F@M} = fls) =TF L{G(t)} = gls), o3 TRUMEL
ST A ' T fAefg 4
L{cF(f) + c, G(t)} = ¢ f(s) +¢ag(9) 3 Find :
If L{F()} = f(s) and L{G(t)} = g(s), then L{re-z Costdt}
prove that 0
L{c,F(t) + coGt)} = ¢, f(s) +c29(8)
(c) T a0 3 3. (@ Efw: 1
Write the value of
Find :
L{teat sin at} ] L'l{ s }
s2 +a?
(@ A L{FWD) =S O 2 ¥ A
_1f(5) (b) e fmcard T s 1 (R e o) - 3
LiFlah =3 M\3 3 Find the following (any oné) :
If L{F(t)} = f(s), then prove that 0 L“l{ 3s+1 }
S 05—3

Lraty =2 7(2)

T 3
g {(5—3}2 +32}

(e) ﬁL{zF}— 1 (om ogea &
T

AR
S
: (c) RSO TP AT R T et - 4
| L{—%ﬁ—} = e 4 Apply convolution theorem to evaluate
| b 1
Lo Ll 1 , then show that (s—2)(s+2)2
01 33/2
L{_l_} Bl
Jin| Vs 26P/312 ( Turn Over )
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4. (a)

(b)

(c)

(d)
26P/312

(12 )

w241/ Or

A1 Sfepea -
Evaluate :

I P N 8 K
{(s+1]2(32 +4]}

FRTR 51 S weee [ae fd | gl
Write the Fourier cosine integral
transformation.

FRER TR A RRebe v [

feram 1 )

Write the Dirichlet’s conditions for
Fourier transformation.

FRET TR Fighy o PRI I

Fq01 4

State and prove the shifting property of
Fourier transformation.

2§/ Or
TLCEoA T 2IePTRRIE T <641 |
State and prove the modulation
theorem_.

JH=xe™ 0<x<e0q FREW FE
Sferaq | 6

Fin .
d the Fourier transformation of
J=xe™™ 0<x <o

( Conﬁnued)

(13 )

<1/ Or

f(x):{LO(xdazfﬁmwm%ﬁwmt

0 x>1
Find the Fourier transformation of

10icie <l

f(x)={o x>1

(e) Jr"{x)=l’i_£i 1RGSR T Setedl I

—ax _ ,—bx = B
[ e (o ()
0 X a b

Refg 1 1 6

5 - e
Find Fourier sine transform f(x) =——
x

and deduce that
—-ax -bx
r =8 Singedo= tan ™" (E) —tan'l(g]
0 a b

L

wg<r/ Or e

F(p =e'PlV3 FReR RR® R flx)
Tferer |

Find the inverse Fourier transform f(x)
of F(p)=eP1Y.

26P/312 ( Turn Over )




( 14 ) ( 15 )

Iy
B, 1@ L{gq}"‘ 0 e ] Paper : MTHC5C3
N &yt ‘of I {@_} ( Financial Mathematics )
ot
Full Marks : 60
(b) MY =Y(x ), CoC3 21T T4 @ Time : 2 hours
oY -
L{‘a?} = pylx P)-Y (% 0 UNITse
% L{Y(x 0} = Y% P 3 1. (a) Define the concept of inflation. 2,
HY=Ymt)manmwemm (b) CmmwemmmmMHMmﬁmm&mme
’ interest in the growth of wealth over
L {EZ} = py(x, P-Y (% 0) time, in an investment. 3
Jt
9 () Explain the concept of risk aversion
where L {Y()C, t)} _y(x7 p] pl’inCiple. 2
() mwamwaﬁmmw@m Or
| - 7 Explain comparison principle with a
)e:
E hypothetical example.
; Solve using Laplace transform (any B 2
f one) : (d) Suppose the cash flow stream
J has xo <0 and x; 20
‘ . d2 (x()’ X1, Xy o0 xn) 0 k
: () __21{4_251_2 -3y =sint; Y= _Cfé_l =0, for all k=1,2,..» ™ with at least one
dt dt dt term is strictly positive. Then prove that
T (when) t=0 there is a unique positive root to the
equation
(ii) d_29+9 A T o=t (el +xn_lc“’1+...+J«72C2+x1(3+x0 =0
drz y =CO0S I: y(O) == 1: y 2
26P/312 ( Turn QOver )
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( 16
: (17 )
mrthermOre fam I
iy :
y kZ Xk >0 (i.e., the total where di1 = 1 is the discount
amount rety s L+ frr+1
. rmed exceeds the initial factor for the short rate at k. 5
internal » then the corresponding or
rate of 1 :
b return, | =(—C-) -1 1s Prove that the value of a floating rate
positive. ) bond is equal to par value (face value) at
% 2+2= any reset point.
r
Explain n (e) Consider the four bonds having annual
investment e.t present value for payments as shown in the table. They
nt with hypothetical example. 4 are traded to produce a 15% yield :
End
2 UNIT—II paygjzr Bond A |'BondB | BondC"| Bond D
] efine p
" onds and their types. 2 Year 1 100 50 0 0+1000
) Consider 5 7% b : Year 2 100 50 0 0
maturity, Assy sndbwith, S Yearsiey Year 3 |100+1000] 50+1000 | 0+1000 0
selling at go mf_: that the bond i8S = 5
duratiop, o yield. Find Macaulay Suppose you owe 2,00 E_:lt the end of
B 3 2 years. Concern about interest rate
0 risk suggests that a portfolio consisting
Explain M 4 of the bonds and the obligation should
o acaulay duration. be immunized. If V4, Vp, Vc and Vp, are
Xplain hoy ¢, d 3 the total values of bonds purchased of
etermine spot rate. types A, B, C and D, respectively, what
xpl Or are the necessary constraints to
e ain forwar g implement the immunization?
how or
th
Satisfy the r ee Tunning present values Find the coan:xit_Y of a non-zero bond
Cursion maturing at time T under continuous
PV (k) com di
= pounding.
26P b xk +d PV
: /312 7 kk+1 (k +1) } 26P/312 ( Turn Over )
d
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3. (@

(b)

(c)

(d)

(a)
(b)

(c)
(d)

(18 )

UNIT—III

E .
xplain short sales with example. 3 of the mutual fund represents
Define portfoli : assets in the fund. Using CAPM for
portfolio return with an example. 2 price, find how much such a share
Or should cost.
D
efine random return with an example. Or .
S Explain betas for stocks and portfolios.
Fufinose“that there are two assets with E ' :
01‘ 2, 1, =15 6, =20, o, =18 and (e) If the market portfolio M 1S effic1i:nt,
12 = 1. A portfolio is formed with " then show that the expected return r; of
weights w; =2 anv asset i satisfies
o dl 5 and w, = 75. Calculate 57
variance of the portfolio. 3 r, —rp =Bi (Fae = Tr)
Explain f .
€ o:
asible set for assets. g where B; ;-_f;i_
o
E Or
geLain Markowitz model %
e The ABC mutual fund has the 10-year
UNIT—1Vv secord. of .ratesyol TESE shown in the
in the table :
Explain . column in
Plain risk free % 2 o
Give sets. ABC Fund Performan
ac :
eoremompanson in between one-fund 3 Rate of returm. percef_ta____ges____
and two-fund theorem. Year ABC S&P T-bills
Explain e el e e
Securit 3 1 14 12 7
Y market line.
Let o muty 5 10 7 75
funds at eal_ fund invests 10% of its 3 19 20 77
"Main; Tisk-free rate of 7% and th° -8 -2 73
bh SIERO0 1L 3 i fied 4
Itfolig that (] a widely diversi! : L,,Z.S-’——L—-—IE—"‘ 85
osely approximates e S
) 26P/312 ( Turn Over )
nﬂ'ﬂ”gd
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(19)

market portfolio, which has an expected

rate of return equal to 15%. One share
T 100 of

R S




(20)

( 21 )
1
H—C‘m 'ﬁs Q’a Ein\“ﬁ, ﬁq‘[ i
Rate of return Dpercentages (b) [EolicE s RER-RE t be the first character
Year ABC | Sgp T-bills Write what .rnuS
6 28 23 8 in an identifier e | p
’ o3| kil
7 20 17 73 (c) i il oI 5 0
8 14 20 7 e class ‘au
Define storag 1
9 -9 -5 75
10 19 16 8 (d) 19%7 39 ferer | £ 19%7.
Average 13 12 76 Write the value 0 1
Standard deviation 124 94 5 = 04 TG AT forn | ression ©of
Geometric mean 123 116 76 e} k*= equivalent CRPES
Cov (ABC, S&P) 0107 o Tl Write the €q
B ] e k'k — 2’ -qi C a
eta 120375 1 ; Tt E +10g10Y
Jensen 000104 0 fH x= ﬁ a 2
Sh 04357
[ st | | 043577 | osses | ] o B S
Evaluate the fund’s performance in 2 . p2 tan(a') =
terms of CAPM. Write x =Va
: t form.
equlvalen LGl
Paper : MTHCS5¢4 < siR0 (A © .
ot 0 CF
( Computer Programming ) (9) “Wc%m | in C with
S es
. e ¥ Write four pasic data typ
ri :
: ty.
Time : o hours storage capact 1 o j=26 7 RIS
1. (@ = TS 'g i=5 2
4 _“71'?1: . T = =7, %HT : ! (h) x___(jo/oi]+(i++]*2’ q s
- Sl ne of the foIlomng is not a fiefg 397 | )i +)*2, whe
i) | Compute x=07°
Case )
u i j=26.
(iii) aq M if J ( Turn Over)
8 ]
(iv) short
26P/312
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(i)

2. (a)

(b)

()

(d)

(e)

26P/312

(22 )
Wﬁﬁﬁ‘,ﬁmlﬁﬁﬂﬁﬁaﬁvﬁﬁmﬁﬂl 4
Write what is algorithm. Write three
characteristics of algorithm,

Y[/ Or
9B IR @R Py 3t FO0 S
+40 |
Draw the flowchart to find the factorial
of a number.

RGN TS RO FRE] =47 7
A9 1
Library functiong are called from which
header file? :
scanf(*%d”, & (x+y);  ‘SRegirs b

o | L
Find' the €Iror  in  the Statement
Scanf(“%d» g (x+y));.
‘do ... while’ THRRE S ‘While ... do’

S A1 fargy | 2

Write the difference between ‘do

e )
while loop ang ‘While do’ loop.
for’ SRt 1 %
Explain oy Statement
9B faxre biE

, N R S @b
C 2w forgy ' 4

rite g ¢

Progr

AM t0 print the roots of a
ation.

( Continued)

( 28 )

521/ Or
3 3 to n terms gl
_i_-i-_—--... up
§ g1, " "5t e
faefy fRate ¥t C &CH L.
C program to find
ite a :
Wri e3 s , to n terms:
I 6D |
e )
fern o 3
3. (@) @ e TR T corm | ofarra
Write the gcneral
Il
. 1
declaration. e
(b) ‘int a[1-972];’@wn ant a[1.9721"
rror 1 o
Find out the € | 0% W
(cf CS w-s@?‘mm <51 C 4 ;
93 -qifas 9 ;
%SICF{TWI 'nal array 'lﬂ L
one-dimen810  reading
Define c program £ 20 numbers
Write a s Sy ;e
-dimen erage-
Ziz calculate the av
et/ OF -
2,
] A% = (&
9B IR o 4T LBl
fate @t C 4 o determin®
oAl progrﬂIn b oci or 1ot
Ky is gl m Over)
a number (Tu
26P/312
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(d) Wbl (9399 3 @owel 5191 SRS @Bl C 2’
BRIl 4

Write a C program to compute the dot
product of two vectors.

{1/ Or
01 5 x5 e @l SRt 9B ¢ 2z fors |
Write a C program to add two 5x5
matrix.
4. (a) FEAE AL STARD KO 747 | 1
Write the general form of function
name.

(b) CAFR I I 515 Fer o1 Ny gy | 2

Write two differences between global
and local variables.

(c) &b = T FAR A qo1 e B | 2
Write two rules for calling a function.

(d) T IR I OFIRT SO b o
FfRCa @1 C 2’zem forgt | 5

Write a C program to compute maximum
of three integers using function.

41/ Or

RRRS ARER IR GBI FPRGA @I STl
e b1 C o' for |
Write a C program to calculate factorial
of an integer using recursion.
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