5l

al No. of Printed Pages—7
5 SEM TDC MTH M 1

2016

( November )

MATHEMATICS
( Major )
Course : 501

Logic and Combinatorics, and Analysis—III )

Full Marks : 80

Pass Marks : 32 (Backlog) /24 (2014 onwards)

Time : 3 hours

res in the margin indicate full marks

The figu
for the questions

(A) Logic and Combinatorics

( Marks : 33 )
(a) State True’ or ‘False’ : 1x2=2
(i)' ¥x =4 -6 is a statement.
(i) What is your name?’
statement.

is a

Write down the converse of (p— q)-

®) ()
(i) Find the dual of ~(prq) VT

/179 ( Turn Over )



(2 ) (3)

t of
d produc

f sum an

(c) (i) Prove that Redd=~ pvg, 3. (a) State the rules o

1
« ) counting. t a
(@) Prove that the get {(— ~} &l ways can We gedice
functionally complete. (b) In hon m;n ywhile rolling tWo 2
fo) S
s ts?::illtaneously?
Using arithmeticq] representation, or uation
Prove ‘that |4 v (Ao Aa) is a . [utions does the eq;c and
tautology. How many 5011-1 have, where )?Cl’ ; 2
= : s
X, + Xg +X3 tive integer
-nega Prove
% 2 ' x3 are non ; ldentj,ty
2 (a) Define rules of infergnucs, onde’s
(¢ ences () State Vanderm
(b) Tlustrate the derivation ‘ that n(j
' n+1 8 2(
A8 ~(Byoy L. 4 | [r-l"l A 3
; integ®’>
(9 Symbolize te following sentence using ,' non-negative 1+3=
Predicates . ; where n, 7 <a.:;e
“Tlilere are both lawyers ang shysters such that r =7
Wholadmire jop,, » : that
. ' Show
¢ 5 : mber-
xy bf:’ * divides Y, then translate the J n) €T ter tha! [+3=+
fOHOW]_ng into EnghSh . R(ml .ntegers grea
nare!
s > (w)(7,5- 5 el oA
Or £if
Write ¢ for ;
mal  depjyas: the at =4
folloWing Séntence . B .~ Sk )=18 iy
“No : ) R4, 1= |
AL e Beings are qQuadrupeds. ; 3)=14 i 0ver )
| erefmen ® human pejngq (ii) R(5, ( Tv
P7/179 *1% 1o woman quadruped.’

¥
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(4)

(b). How
= ;
Eox areany 1rr.1tegers between 1 d
= e (1) divisible by 3 ;,
sible by 3 but no.: b gr i
v 5 or 6?

Find s 5. |
ind g e 2 a)
numberg nz;atmg function for g = the
soluti non-negat; it
Ogemns Bope e egative  integral )
(c)
6, (@)
(b)
| P?

(5)

(B) Analysis—III (Complex Analysis)

( Marks : 45)

the conditions for any

Write down
alytic.

complex function to be an

n equation for 2

Derive Cauchy-Rieman
in Cartesian

complex function f(2)
coordinates.

Examine the nature of the function

25 (x+1
£(2) =£_%Ji‘_ﬁ—y—’; 2#0, f(0)=0
x tY

in a region including the origin.

or
tion f(z)=z3 is

Show that the func
D of a complex

analytic in 2 domain
plane C.
Define rectifiable curve.
Show that
2 2
ax2 ay2 Bzaz

( Turm over )



(6)

(c) lelipiiensp,
(c)

U:(x__ 2
Y(x® +4xy+y?)  and
|

S(2) =u +q;
W 1s an an .
find f(z) in Vi 1 o?lytlc function of 2 |
z

Or

State an
d prove Cauchy’s th
eorem.

(7)

in a Taylor's series about

Expand e”
ne the region of

z=0 and determi
convergence.

Or

L

F. 3 5 n Of z) =
ind Taylor’s expansio f(2) e

about z=0.

(d) Ans
wer the foIlowlng s
-—-_g'.z_____ e (@) Find the residues of the function
Cz(2~1) JEEEE-
where C jg g, fa =
. € circle
(i |z|=3. -
) Evalyate (b) Evaluate the following (any two) :
Z2-] (l) Igﬂe—-cosﬁ COS(n9+SinB)de
C(Z+1)2 (2 % : ive integer
Where ¢jg =2) where n is 2 posttiV
Such that [Sisfie oy (28 ds
Pa=
% o0 Sxdx . az b>0
@ Define @) [*—5—g AR
Fanetiy,, " Elariti el
n. S of an analyte
() Ex Redbl -
Pand ; (iv) J‘ s sl
2,3
to
Z(K where residu taken
for th 3 ﬁ32+2) positive
e region 0
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