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(A) Logic and Combinatorics

( Marks : 35))

L. @ () Under what condition a sentence is
termed as proposition?

(1) Define a truth function. 1 x9=0
(b) (i) Find denial of ~(~ P A Q). 1
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{ 2 ) (3)

(i) Let P be ‘John will sit’ and O b (a) State Vandermonde’s identity. 1

George will wait’. Give verbd

senten . ; :
ce which describes each © (b) How many solutions does the equation

the f : i
Ollowmg v 1 xX; +Xxp +X3 =11 have, where x;, X, and
(1) Pv~Q x5 are non-negative integers? 2
(@) ~Pr~0 or
() O In an election the number of candidates
( fAstruct the truth table for is one more than the number of
tiAQ) —~gq. State whether it 18 a vacancies. If a voter can vote in 30
utology or not. different ways, find the number of
(i) Fi candidates.
ulsr:: the‘ truth value of pA(p/’q’ .
g arithmetical representatio™
(c) Define Catalan number. Prove that the
2. (@) Def i Catalan number defined from (1, 0)
M€ equivalence of statements to (n, n—1) is given by
m .
() State the lc@n-2, n-1) 1+3=4
rules of inferences n
(¢} Pry
ve
C#Dﬂ;hat As(Cop), -~DVH or
. Define Stirling number. Prove that
{d) Denve any T . o
) Every "€ of the following (x] =k21U (n, k) [x]x
a Pl‘i;): er‘:hho buys a ticket receive® Ln
Prize th erefore, if there is 1 where U(n, k)=——C(n—1, k—l] 4
3 €re nob L_k
(i) N ody buys ticket-
il Women Ings are quadrupeds’ 4. (q) Define Ramsay number. 1
herefore are human being”
P9/263 » o Woma_n is quadruped Pg
: - °/268 ( Turn Over)
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( 4)

(b) Sh i
ow that if m and n are integers, both

greater than 2, then

(5)

(B) Analysis—III (Complex Analysis)
( Marks : 45 )

R(m, n)<
2 SR(m-
( 1, n)+R(m, n-1) (a) State the necessary condition for a
Or complex function f(z) to be analytic.
How m :
1000 ar:ng' ‘ntegers between 500 1 (b) Show that an analytic function with
Wisible by 3 or 5? constant modulus is constant.
: Xponentj ' . For what values of z the function
Find ial generating functio™ :
the the generating fasioh ng ¢ couf‘t w defined by z =logp +1f, where
Numbe ! s o +isin 0) ceases to be
e +e r of integral solutlons r w =p(cos? )
2te3 =10, i . 4 analytic?
, if for each i, e; 20
There wid (c) Find the imaginary part of the analytic
: X function whose 1€ P
Containg es with oranges. E2° : P
the mayi more than x oranges Fin u=x>-3xy +3x< £8y sl
mu :
that 3 bOXe;n Possible value of x SU° Or
contai
Oranges, tain equal number 9 prove that 4 =e ¥ (xcosytysiny) is
harmonic. Find its harmonic conjugate.
{a) Define a rectifiable curve.
(b) Find the value of
J’:i(x—yﬂbcz)dz
along the real axis from z=0to z=1and
then along a line parallel to the
P9/268 imaginary axis from z=1to z=1+1i. 4
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(6)
’ ole of
(b) Find the p Sl 5
(c) State ang prove Cauchy’s theorem. Jial= (z—a)4
(d) Answer the following (any one) : T
() Evaluate

) Evaluate the following (any two) :
(c

2 _ 2nu__d_e__
J- e (1) 2 +cosH
=f dx
Where C ig given by |z]=2. () J“:IHC2
(i) Evaluate 3 a>0, b>0
) 22—1 s (1t1) J‘:(x2 +a?) (x? +b7)
z+1 -
( ) (z 2) . xsinﬂlxdx, m=0
Where C ig such that |z-i|=2- (i) J:—.Q_:—E
7. (a) State Laurent’s Series,
t X
(b)  Expang Cosz in g Taylor’s series abo"" | ]
Z2=m7 /4 "
(c) Expang
flz) = -
2(2% ~35 49 ’
for the Tegion 1 <|z|<2.
Or
Ex 2 ut
znglnd Z ) a Taylor’s series ab?

€lermine ion
convergen the reg

J
8 (a} erte Tr—ue or False
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