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Slxth Semester B. Sc Degree Exammatlon Apnl 2022
Flrst Degree Programme under CBCSS
Mathematlcs
. ‘_ CoreCourseXIll o
MM 1645 ; INTEGRAL TRANSFORMS
| _. (2018 & 2019 Adm:ssnon) |
_‘Time’:‘SjH_ours_‘_ " B o Max Marks 80
o | PART A i -

'_'All the ﬁrst ten questlons are compulsory They cary 1 mark each

S _Fmd me_Laplace\_transformfof f_(t_) =cos2t:

2. 1 LI} = F(s), then Lir(h]= -

'3 Find the inverse Laplace transform of ——.

4. Define unit step function.

| 5 Wr{te.-L-{_f_"(t)'} |n terf_ns ef L(f)_, f(O) and f'_;(‘O)-.I-_,. .

PTO.




S 0.

BT
3 13.

4.

15
18,
17

: Deﬁne"-qurier-sine transfdnn of-a furit:tidn f('x).'

3 If f(x) has penod p then f nd the perrod of f(n x)

'_ Find L(' 3 gos 2t)

.'-Fmd L‘1(

- : What IS the standard form of Fourler senes for an odd functlon’?

_ If f(x) and g(x) have penod P then find the penod of a f(x) +b g(x) W|th any o
_'constant a. and b : _ '

.Fi_nd_ the _fundamenta'l' p_er'iqd\af'_t_ha ‘fun__c_tionl t;o_s(g] S

 PART-B

= AhsWér any-aighf qu&StiOns‘ -Each; questic;n-car'riés 2 ma’r_ks.'z.

'_Flnd the Laplace transform of f(t) f cos 4t

Fmd the Laplac:e transfonn of f(t) cos 3t oos 2t

Evaluate L‘1 . .
[(s+4)3 L

¥ Is L[f(t)g(t)] L[f(t)]L[g(t)]’? Expialn;_ i |
.-.Solve y +y 6y o y(O) 1y(0) 1

Find the oo_nvo_lutlon_- 'of t a_nd'_e.:_ y

o2 N-1295
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b

-

f(x) of penod 2::
20 Fmd the Fourler senes of f(x) X for 0 <X < 27:

21; Fmd the Founer transform of f(x) glven by f(x) 3 lf 2<x52 and f(x) 0'
otherwnse _ _

22, -Fmd the Founer sane senes for the functuon f(x) where f(x) 7: xm 0<X<;z'

23. --Denve the retatlon between F[f'(x)] and F[f(x)]

24, State the oonvoiutlon theorem of Founer transform

25. Show that sum of two odd functions is odd

26. Check whether the fo]towmg functlons are: odd or even

(a) e'le A .(b) X cosn'_x'.._ ._ :

PART-C - .
Answer-any six questlons .Each. questton .cardes_4'm_arks;

t‘t‘>2

27 Fmd the Laplace transfonn of the functlon f(t) { 0 t 9"

28, Flnd the inverse transform of (33 137)1( +J2s‘+4o1).

29 Solvey +3y+2y r(t) u(t 1) u(t 2) y(O) 0 y(O) 0 |

L3

30. Find the Laplace transform of the integral jj‘ot_etf‘_smat dt. .

19, Wnte down the Euler formulae for calculatmg the Founer coefﬁc:ents of functlon . i

| (8x2=16Marks) -



R}
32.”

- 33,0

_..._on [_22]

.'1:35;
. _for0<x<f:

“Find Founer oosme transform of f(X) {

' ' : - “33 -7s |
-_ Fmd the mverse Lapiace transform of i — ¢ ) -

s +25

1 0<x<a )
0 x>a

-

DISCLISS the Founer senes representat{on of f(x) sm(:] in 0’< x<1 treat_ing.

f(x) as a penodlc functlon w1th penod 1

for -2<x<0

' _Expand the functlon deﬁned by f(x) { : -as a Founer senes :

X for_OSx_<2

_For the functlon f(x) 0 when X<——7r,x>7r and f(x)_-‘l |f ;r<x<0 and 1

"(a)__ _' _F_in'd Fourier integral representation of f(x) .~~~

~(b) What will be tfie value of the integral at x=-7..

%

12

s

. . N
: Express f(x) {
| o

Sﬁbﬁ-_that' the Four_ier_trans_fc‘:rm is a linear operator. -

it 0<x <’r as a Founer snne integral

if x>zz L

N N .0<x<a
Find Founer cosme transform of f(x)-{; ioa

L.

| (Bx4=24Marks)




. PART-D .

. Anéwer a‘ny'tWO que_sﬁdn_s.._Each QUesﬁdn cames -1:5‘ma_rk_s.-

@ L[f(t)]%.F(s) S'hov;-t'hal_t“.'lj.-v‘(i‘-a)U(t;a_)].__;:"é—-as ey

o (b) L_Js_ing‘_l:ap'liaog transfo;f'_rr_i._s'b_lv'e_' y'+ 4y7+3j?=e“,y(O)_-:Iy."(gj_:—_j. o -

- (b) Use it to find the lnverse Laplace transform of

Co4,

L _(b) Prove that f’”

(a)  State the convoliition theorem for Laplace transforms.

s
(s )(s N ) Venfy.the res.ult__. N

by ﬁndlng the inverse usmg partlal fract:on techn:que

|ff(x)_.-.e-’“-_(x>o;k>0);The'n'"... S

o '-'_._._(a")_ Fi_nd"the';Fourigr sine-and--eqSiné_tfansforf;nOf_.f_(x)

xsmmx Tt
dx = Z gkm

27

Find a Foun'_e,r -_Sei'_ies to répre$eni .f(x);x__.-".-'f in (-, :r). -anq-hende_- show th‘at-

1 1 RIS B L

43.

Lo

@) RepreSeht f(x) = e (x>0, k > 0) as a Fourier cosine integral

(b) Find the FoUri'er t'ransform of f(x), where

-

() { :f(x{d

0 otherwnse

5 _ o N-125




R . (a) Obtairi'-thé -ha"lf-rangé' Fou.rie'r'-dq._s'i_n_e __se'ri_esfb_r the fu-néticfn .

- cos X, 0<x<:r12
(X) {0 7:/2<x<:r : .m( ﬁ)

) '_Firi_d_ a Fouri_e_r sen’_és _that' -re?_resehfo f(x) _=. x| in [-z, =] ahd"deduce_ 'th-ét‘ |

Y-S G 3

 @2x15= '3_0 Marks)

e S N-1295
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e T 7
. Sixth-Semester B.Sc. De‘g'ree Mination,- April 2022
| Flrst Degree Programme under CBCSS |
| | Mathematics -
Core Course XII
MM 1644 LINEAR ALGEBRA
. (2018 and 2019 Admlssmn) . | c
Time:3Hours | T, Marks : 80
- SECTION-A ﬁ'
| Anéwer 'all-o'ue'Stiohs. anh éarries 1 r’hark}
Wnte the fo!lowmg system of equations m oolumn form

_.2x+3y 10
5y

2 Desmbe the intersection of the three planes u+v+w+z 6 u+w+2z=4 and
T u+tws 2, allin four dlmonsmnal space e _ -

N 3. Deﬁne a skew symmetnc 'matnx
4, :Deﬁne column space ofa matnx

5 _'-_If v1, vz, Vi are Ilnearly mdependent the spaoe they span has dlmensron ‘

6. . Write the rotation matrix that tums all vectors in thexy plahe thmugh 90°.

P.T.0.



' |f a4 by 4-"r‘na7t'rix A h,ae_ detA-é.j:.-'l, find dem_-_. L

"State wheth_er true or false If det A 0 then at Ieast ene of the cofactors must ,

B bezero

S0,

- 11_7.
- '1'3.;"
14,

- 15
TR
_1'7_."'

18

| -'The elgen values of a prc:jectlen matnx are

_ State pnnclpal axrs theorem :

B}

SECTION B

. --Answer any e|ght questlons Each cames 2marks.

Dra'w the.two p‘ietur_es in_'hqu:ptane_s fer-th'e _equatiene X—-2y =O,-'__x'+f y=6 . .

. Find the inner product [1 ~2 7]|-2|.

Wnte a 2 by 2 matnxA such that A2 = -—'-I-_.' =
Prove that (AB) 1. B“A- '
To 0o 3]

De_sqﬁb_e the'_c'olumn speee ofﬁa'e :ﬁatr_ix-'fA :‘[1 23 e

Determme whether the vectors (1 0 0) ( 1 2 1) and (2 1 1) are Imearly

lndependent

-Descnbe the subspaee of R3 spanned by the three vectors (0 1 1) (1 1 0). and'

Rrove tha_t'_ai Iiriear.trensfenn'etien '_Ieeves the.Zero\_.vecter fj’xed. e




19,

- 20.
- Are rows mdependent

| h"': | 21 ]
22

23.

....24... |

- _ _2_6_'

o . : . 1
Using the big formula; compute the determinant of A=|3

Fid the determinant o A=|4[[2 -1 2. =

a2l

31
- 2] from Six terms.
1 ' "

-N—EI\J

Find the area of the. parallelogram wlth edges v (3 2) and w (1, 4)

._'Suppose the pennutatlonptakes (1 2, 3 4 5) to (5 4 1 2 3) What does p |

do to (1, 2 3.4, 57

:Suppose A and B ‘have the same eigen values 11 .ﬂ. ‘with the same

independent elgen vectors x.,, i Sh_ow that A B.

Descnbe all matnces S that dlagonallze the matnx A= [: g] - l-._ .

Prove that every th|rd Flbonaocl number in 0 1 1 2 3 |s'_ev_en'_;

Prove that if A :%'-A”._.-ti'ren' eve_ry_eigen value is real. o

| SECTION-C.

Answer any six questlons Each carries 4 marks

Flnd a ooefﬁclent ‘b’ that. makes the followmg system smgular Then choose a
nght hand srde g that makes it solvable F:nd two solutlons in that smgular case.

.The parabola y= a+bx+cx goes through the pornts (x y) (1 4) (2, 8) and -

'(3 14) Flnd and solve a matnx equatlon for the unknowns (a b, c)

3 N-1294_



30, F
. R=

-7
. T(v1,v2,v3) (V1'*‘V2,V2+V3-V1+V3)

33,

det|

-Sol,ve Lc=b'tofind ¢. Then .so-ve Ux z ctofindx. .

e

o c:.o
-3 -
Lo c::_'_w

“Find the-raﬁge-aﬁd'k*em'el of .

123
-1

S . . -

o oo
N W oo

Find x, y and-z.--by.crarri'erfs rule. N .

| _-'x 3y+z 2

35,

R 3x+y+z 6
K _.5x+y+32 3

f_'What are the specral solut:ons to Rx 0 and RTy 0 for the gwen R.'_ :

'By applylng row operatrons produce an upper tnangular matnx u and compute )

Mo

PR

- .
ol

T P LR

. I every row ef a matnx A adds to 1 prove that det(A l) 0 Show by an
o example that thls doesn’t 1mp|y detA 1 L . R

© N-1294¢



37. Prove that Dlagonahzable matnoes share the same eigen vector matnx S if and

'-'only if-AB = BA

o __.__33.._”Wnte outthe matnx A” and compute C AHA if A [1 I 0}: _

-39 (a)
RS | \forz Y. X.

0 1

B SECTtON - D‘-? o

) Answer any two questlons Each carties 15 marks

Reduce the system to upper tnangular form and solve by back substltutlon -

2x-3y=3 "
- 4x - 5y+z 7

- ':_-:;2x y+3z -5

. ._ (b)

" 40 (a)

(b)

_U.S_e Gauss J_ordan.r__hethad'_t'c', ﬁnd At S

-272

What are L and D for the matnx A What isUi |n A Lu and what is the new _'

.Uln A= LDu" L

8
9
71

n
N
ee N
o .w s

Compute LDLT factonsation of [; 2] o o




.42 (a

) Check whether the mappmg TiRE - F"2 gNeﬂ bY
o B
M

- () Findasuitable P such that th.f%_-matﬁx.s'*L 3] is similar to '[o :]

s T(V1- Vz) (V1 + Vz. v1 Vg, vz) is Ilnear

Find - the detennmant and compute the cofactor matnx C Venfy that
R ACT-(detA)I Whatts A-‘? | - .

' .

(a) Flnd the vaiue of c that makes |t possuble to sotve Ax b and solve lt

' u+v+2w 2 _
'_'--':2u+3v w=5 .
;'3u+4v+w c

-

e 'o:--'a. -2
(a) Test the Cayley Hamilton theoremon A=]-3 0 B
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. SIXth Semester B. Sc Degree Examlnation, Apl'll 2022
Flrst Degree Programme Under CBCSS
Mathematics -
B Core Course lx o
MM 1641 - REAL ANALYSIS - tl
- (2018 e.zms Admrsslort)_ )

-

B .T'i_me:.3__H0urS'-_. N L - 'Max.Marks:SO":_.""

SECTION-A

! AII th_e ﬁrst ten _gues'tions are compulsory. They.__carly 1 mark_ each.

1. Evaluate lim (1+'-.-—.]_ .
n)

L

2. State true or false A functlon that is contlnuous ona compact set K is umformly -

oontlnu0us on K.
| -. 3. Deﬂne a bounded functlon
a4 Determlne the pomts of dlscontmu;ty of the Dmchlet’s funchon |
5. State-.ROI_lestheorem_ . | -
| ‘8. State _ihterrnediate value prope"rty,“"_ |

~ 7. Whendoyou say th_at_a function is diﬂ’ere_ntiable on an interval?_

P.T.0.

|
b

e ————— s



" 8

State true or false i i is dlfferentlable in [a b] and f(x) O for all x (a b)
~ then fis contmuous S

Deﬁne IOWer lntegral of a funct:on f E |

3

| 10 Comp’ut_e { [x] dk ; Whé"‘?‘ [x] -'denotes- the _greatestfinteg‘er'ftmotion-.

0 -
. 'SECTION-B

- An_swei‘ a__l_'l_'y-'_eight- questions. Each question oa'rries Z'rn_arks:. -

RENTH

12,

Show that the nmut lim x _j doesnte)ast

.'x—)Zx—

Let f and g be real valued functlons then prove that

. lim {f(x)-c-g(x) }— tlm f(x)+ lim g( ). '

13,

14,

'Show that |x] |s contlnuous everywhere

Let [x] denote the largest integer oontammg in x and (x) x_ [x] denote the

L fractconal part of x. What d:scontmmty do the functlon (x) has?

15,
6. Show that the functlon f(x ) X% is umforrnly oontmuouson -1, 11

Iif, £, g be two fun_ctrons ‘continuous at a pomt c then the functzon - g is also .

_ contmuous at c

Suppose that {x } is a Cauchy sequence in R. Prove that f( ) is a Cauchy _

o sequenoe where fi is a unlformly contlnuous functlon

18
19,
20,

21,
_"Prove that f + g IS differentlabte

‘State Squeez theorem '

'Gwe an example to show that contmuous functron need not be dlfferentlable

if fis dtfferentlable in (a b)and f(x)> 0 for all Xe (a b) show that f. s
monotonlcally mcreasmg o

Suppose f and g are defined on [a b] and. are differentlal at a pomt x E [a b] |

20 N-1285



'22.-
23,

24,

25,

 Show that the functlon f(x) defined on R by f( ) {

Show thait j fox <. _[fdx_; N
x if -x'_'is' irrational .ls
- X if x' is rational
continuous only at x = 0 :

If P; and P, are any two parttttons of [a,b] then L{f, P1) < Uff, Pz)

__ If a functton f |s mtegrable on [a b] and m < f(x) < M for x e [a b] prove that; '_ '

(o ~2) jf<M(b a).

o 26._

Show that |f fand g are. bsounded and lntegrable on [a b] such that f <g then'

_[f dx < jg dx
SECTION-C

Answer aoy six questions. Each g uestion carries 4 marks.

o7

28,

29,
30,

Cat
32
-_mammum value at some pemt cin(a, b), then f (c} 0.

'Show that lim- smG) does not exist.

Assume f and g are deﬁned on. ail of R and that fim f(x) q and lim g(x) =r.
- Gwe an example to show that it may not be true that ltm g (f(x)) =r.

Prove that a functlon whtch is oontmuous on a closed mterval is umfon*nly'
continuous on that interval. : .

If f is a real differentiable function on [a, b] and suppose f! a) <A < F(b) then
prove that there i is a point x € (a,b) such that f (x) E

State and prove extreme value theorem

Prove that if f is differentiable on an open |nterval in (a, b) and f attams a'_ '

s N-1285




33

3.
37

S 4 - T
Show t_hat j folx-= % w_her_e _f(x) =5x+3.

Kg: ASR is dlfferentlabte on an: mterval A and satlsf ies g(x) 0 for all

X €A, then prove that g(x) k for some constant keR.

Prove that a contlnuous function ina closed mtervat is lntegrabte in that mterval

Prove that iffis monotomc in [a, b] then fis mtegrabte in [a,b].

f f is bounded and mtegrabte in [a b] prove that there exrsts a number # lying

_ between a and b such that f F( x) dx p(b a)

38

- | -mtegrable and

40,
41,

42

43,

'Assu'me-fis 'integrable function’ --on the i'n_terval_ [a,' ], then show that |f| is also a

If<IIfI

SECTION D

_ Answer any tvvo-queSti_ons.- Each que‘stion_ carries 15 m_ad<s-.- '
| State and prove 'intermedi'ate value theorem ' Is the conve'rse true? 'JoStify .

'Deﬁne Llpschltz functlons Show that every LIpSChItZ functron is unlformly_
'_ oontrnuous Is the converse statement true'? Justrfy _ _

State and prove cha:n rule for drfferentlatlon B

_'(a) State and prove Mean value theorem _

-_(b) Prove that if fis contmuous in [a b] then fis mtegrable in [a b]

.lf f [a b] = R is bounded, and fis mtegrable on [c b] for all ce (a,b) then

prove that fis mtegrableon [a; b] .

State and prove fundamental theorem of catculus

e - L N8




4,
"

- 10 Deﬁne a Noethenan domam

_. Deﬁne an Ideal of a nng

o 'Is the Ting 2z is :somorphlc to the ring 32'?
"-'_Deﬁne the content of a nonzero polynorrual | .

s Det‘ ine an wreducrble element m an mtegral domam

CPagesi _.'_N-e-—;.,1’291}-_

Slxth Semester B Sc Degree Exammat:on Apnt 2022
. Frrst Degree Programme under CBCSS

Mathematlcs
S Core Course Xl .
MM 1643 ABSTRACT ALGEBRA RING THEORY
| (2018 & 2019 Admrssron)

SECTION A

S Answer a!l questrons Each carnes1 mark

.'-'Whlcharetheumtson'?
"-Det‘ne azero dwrsor -

o Gwe an exarnple of a non commutatwe nng

."J -

i-_State the ﬁrst rsomorphism theorem for nngs i -

'-_Flnd the norm of a +bJ_ where a and b are mtegers

(-1_6 x1= 10’M_a’fk§)' S

- PTO.




13

SECTION B

Answer any elght questiens Each carnes 2 marks

If a |s an etement ina nng R then prove that aO Oa 0

Prove that ifa rmg element has a multtpllcatlve mverse then tt is umque

Let a b and c belong to an mtegrat domam Prove that tf a =0 and ab ac then'- -

'._b c.

: _‘:?- ...:1 5-

16.

a7,
a8
e

,._'Show that 0 is the only mlpotent element Il'l an mtegrat domam

Prove that the ldeal ( +1) |s maxﬂnal m R{x]

_Prove that the only ldeals of a ﬁeld F are {0} and F itself

Deterrmne att nng homomorphlsms from z to Z

Flnd:_a_-'polynomial-with-i_nteger Q_oefﬁ'cienfsi that --has%'and-- %1 a‘re__Zeroe._ AR

| lee an example of a ﬁetd that properly oentams the ﬁetd of complex numbers C.

'Let F be a field and Iet a be a.non zero etement of F. Show that rf I (x+a) |s'

- irreducuble over F, then f(x) is wreducable overF e

21

22.

23
24
- 2_5.':

Construct a ﬁeid of order 25

'_Fmd the kemel of the nng homemorphlsm go from R{){] onto C gtven by |
f(x)—->f(1) : . o oo

-_Prove that in an mtegral domam every pnme is trreduczbte

Show that z[x] is not a prmmpat ldeat domam

Fmd qand rm z[:] such that 3- 4!-(2+51)q+r and d(r)<d(2+5:)
i []

is ﬁnlte

(8><2 16Marks)--: "

L N -1291 R




27,

B ~ SECTION =C

Answer any s:x questlons Each carnes 4 marks

Let Rbe afing. Prove that & ——bz—(a+b) (a b)Va beR lfand only lleS- o

o commutative

.28,

Let R be a ring with umty 1 Show that i1 has order n under addrtion then the" |

charactenst:c of R is .

29,

Show that a ﬁnlte commutatlve nng wnth no zero diVlSOfS and at least two

S elements has a unlty

30,

. 32

3 _33._-

35.

38,

Flnd alt solutmns of the equatuon x 2x —3 0 m z12

;_'Let o be a nng homomorphlsmfrom a ring R to a nng S. Let A be a subnng of R :" o
'_ Prove thatif Ais an ;deal and gv is onto S then ¢(A) is an |deal ' L

Let F be a ﬁeld tf f(x)eF [x] and degf(x) is 2 or 3 then prove that f (x) is
'_ _redumble over Fif and only iff (x) has azeroin F -

Flnd the quotlent and remalnder upon dmdmg f(x) 3x +x +2x +1 by
.' g(x) x? +4x+2 where f(x) and g(x) betongto zs(x) EE _ R

1

| Check whether f (x) 21x3 3x2 +2x+ 9 is an trreduclbie polynomlal over Q

Show that 7 is wreducrbte in the nng z[J_ 5].

. Prove that every Euclsdean Domam is an Prlncupal Ideat Domam

-'Prove that ina: PID any stnctly mcreasmg cham of ldeals 12 cl3 <. must be_ o
-'f'mtemtengm R | S | o

Let D be a Euchdean Domam with measure d Show that if a and b are-_:" .

- associates in D, then d(a)=d (b).

(6 x 4 = 24 Marks)




30

s
“42..

43.

= _'séchoN - D
Answer any two questzons Each cames 15 marks

(a) Let d be.an mteger Prove that z(J_ d)= {a+ bJ_ |a bez} is-an mtegral.
domain. . o

(b) Deﬁne center ef a ring' R. Prove thatthe'eenter-of é'ring is a subn‘ng

Let R be a. nng and let A be a subring of R Prove that the set. of cosets

{r+A|reR} is a_ring under the operations (s+A)+(t+A) s+t+A and o
_(s+A)(t+A) st+A|fandonly|fA|san|dealofR S : S

State and prove dl\nsmn algonthm for F[x]
.Let Fhbe a ﬁel'd.-.Prove th_at F[x] is 2 pnnmpa-l__ldeat;domein; '_ o

Let F be a field and let p(x)e F[x]. THen prove that (p(x)) |s a maximal |deal in -

F [x] if and only lfp(x) is |rreduc|ble over F

Show that the nng Z [J ] is, not a Unlque Factonsatlon Domam

(2x 15 30 Marks)f. o

e e
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Slxth Semester B .Sc. Degree Exammatlon, Apnl 2022
o FII‘St Degree Programme Under CBCSS |
Mathematlcs
. Core Course X o
MM 1642 COMPLEX ANALYSIS II
(2018 & 2019 Admlssron) |
Time:3 Hours | o  Max. Marks : 80
PART ~A

Answer all questlons Each questaon caries 1 mark

sl
N

When dees a complex senes dwerge'? _
2. _Deﬁne Umform Convergence ofa senes of functions
3. Explaln the term Cauchy sequence
4. Deﬁne azero of order m for a function f.
5. What is the formula for

es(\f,zg} | Z---ﬂ-—l
Res(izo f o)~ oy

and Qhas a snmple pole at z,, whule P(z,)# 0.

where P( ) and 0(2_) are"a_nalyﬁc'et z
6. Define improper mtegral over (—~ «0)of a contmuous functlon fx). -

.~ P.T.O.



10

Deﬁne p V. _[f(x)dx

What do you mean by gtobal property of a mappmg’? -

Are analytlc functlons that are non constant in domams bemg open mappmgs”
Deﬁne the mapplng Rotatron B |
| ._'_-(10.'5;_.1.# 1o.|tf_ia'rks) | B
PART B o o

-Answer any elght questlons Each questron carmies 2 marks

11

12

13,

14

15
16

17
18

19

20

21

22

23.

Provethat 1+c+c +T3 4o =—-—- forjc|<1

and the Maclaunn senes for cos z. o )
How can we obtam the Taylor senes of fg rf f and g are two analytlc functaons’?

State a necessary and suft' cient conditlon for the convergence of a sequence of ’

oomplex numbers.
Explam the term Laurent Senes

State the. necessary and suﬂ' C|ent condttlon for an analytuc functlon to have a
pole of order m at 2. . _ :

State the Plcard S Theorem

Deﬁne ofa resndue of a functlon wuth an example

s |
Fmd the reS|due at z= 0 of f(z) ze? using Laurent series,

z+1

Flnd the reSIdue at z= —3: of f(z)_ 5
2,9

Evaluate pw. _[x3dx

Give the statement of Jordan S Lemma | T
Is f(z)—z bemg Iocally one to one on a nelghb0urhood of 0'? Justlfy your

answer. R . o . . '
2 e e T N-‘—1288"




- 24 Wnte the statement of Riemann Mappmg Theorern

- 25. Deﬁne magnlﬁcatron and show that.it rescales distance;_ B

'- _26. State the symmetry principle of Mobius transfor_matlons. |

~ PART-C

" Answer 'any '_six_questions.' E’ach- q'u'estion carries 4 marks. "

or State the Ratio test and showthat z,_, - converges. :

.28,

- 29,

30

'.31'..-..

: result find the Taylor senes of cos z from that of z= Z ;

. Classnfy the zeros and. smgulantres of

If f(z) IS analytlc at zo, how can we t' nd the Taylor series of f' (z) Usmg thls_

Canl
Ri-

Prove that the unlform |Imtt of a sequence of analytlc functlons deﬁned on-a :
' snmply oonnected domain is atso anatytlc o A

tanz
z _

What do you mean by extended comptex ptane’> Classdy the behavrour at w of.

. f() rz+1 .

‘2
33

V)

35

. 36.

g Frnd the restdues at each s:ngulanty of ﬂz) cosec 2.

: State and. prove Cauchy Res:due Theorem..

Prove that if |f(t)|<Mt) on. a<t<b then

j f(t)dt

~are oontlnuous functlon def‘ ned on [a, b], wnth f complex and M real vatued

W

Frnd the lntegral of ﬂﬂf—over (O,co). _

Prove that if fiz)is anatytlc at zu, then there is an open dlsk D centred at z0 such
that fi is one to one on D : .

. (Bx2=16Marks)

_[ M(t)dt where ﬂt) and M(t) -'



37.
- circle |z 1[ 1 onto the crrcle

Deﬁne Imear transformatlon and ﬁnd the Imear transfonnatlon that maps the |

3,
=2,

. Show that ‘the composrt:on of two MObIUS transforms is another Mob:us :
'___;'Transform o | o o

o _rs'x-4"='z4_Mams)
PART D | |

L Answer any: two questlons Each question cames 15 rnarks

EX

- 40.
'(a) Thereglon IZ[<1 L

_Deﬁne Taylor Series of (z) aroundz,. Prove that if f(z) is analyt:c in the

[z-z|<R there exrsts a Taylor Senes whlch converges to f(z) for. all 2 in this
dlsk : . . o -

Flnd The Laurent senes expansmn of ﬂz) -(—-)—(———-j |
z-1{z~-2

(b) The region 1<]Z|<2 -

o) The region |z>2.

42

- (b) Usmg the result find the resrdue at z= 0 of f(z)— .

43,

“-Deﬁne dlfferent slngulantles of a cemplex functlon wrth examples Venfy the .
-examples with definition. o .

(a) Prove that if f(z) has a pole of order m at zo, then |

- Res(f za) nmma(—),d ,,,_,k zo)r"f(z)]

2(z :'r)3
- 'x |
Evaluate | 5

g

. (a) 'Pr0ve thet if ﬁi’)'is- an.alj‘ftic ét-z’a and f"(z(',)¢ 0 then ﬂz) is conformal a_t 2.

o (b) Frnd all Moblus transformatlons that map unlt drsks |nt0 umt dlsks

S (2x15= 30 Marks)

4T N-1ms



-_ S|xth Semester B Sc Degree Exammatlon Aprll 2022
Flrst Degree Programme under CBCSS
Mathematlcs EER
MM 1661.1'- GRAPH THEORY |

| (2018 & 2019 Admrssnon)
SECTION-1

'Answer a'l.l' the' 'questiene.:EaCh_q:ue_stion carries 1 mar_k; - R

-t

Deﬁne a graph -
f 'Draw a complete graph on 6 verhces _- =
_Deﬁne a brparhte graph B L
: _' Deﬁne adjacency matnx of a graph
| __State Cayley Theorem | "

L 'Deﬁne cut vertex of a graph
) 'Deﬁne an Eulenan graph.

Gwe ‘an example for a polyhedral graph

© @ N @ o N w !bf“

. ..A_

- .Draw a non- Hamrltonlan graph eontalmng a Hamlltonlan path
. _State Kuratowskl 5 theorem R o _' _- o

. PTO.



o
o
%

SECTION S

| Answerany etght questtons Each questlon cames 2 marks R s
'Gwe 2 drawmgs of Kaswhrch are rsomorphrc |

_: Deﬁne a regular graph Gwe one example |

. _.Def' ne an edge deleted subgraph lee an exampte

_Deﬁne a tree Draw all non-lsomorphrc trees wrth 5 vertroes.;'__ _. | "

'Wnte a)(G) for a oonnected and drsoonnected graph

Let G be a eonnected graph if every edge of G is: a bndge then prove that G is. a - o

T 18

-_ Deﬁne a bndge lee an example

P

) .Wnte the mc;dence matnx of the followmg graph

-_Explaln Komgsberg Bndge Problem

:-_'Explaln Chlnese Postman Problem in graph theoretlcal terms

Deﬁne closure of a graph Flnd the closure of C4 :

'Let G, and Gz be 2 plane graphs whlch are both redrawmgs of the same planar- ~
’graph Then prove that G4 and Gz have the same number of faces s :

'Is K4 Hamnltoman Justlfy your answer - ;.'




- -24

| .'._'_25

2

28,

20,
o graph G

_‘3_2. ._
33,
: J Prove that K5|s non planar
35.

- Prove that e <“3n 6.

3L 2
-~ Prove that-P.and so the graph G has. at least one face bounded by a cycle of

- 'Iengthnforeither n=340rs5 w o |
T A Explam Travellmg salesman Problem
38,
S odd vertrces

Draw a connected ptane graph and venfy Euler’s Formuta for the graph
Draw a graph G sat:sfy the relatton k(G} k(G* e) |

cn

Wmch are the only polyhedral graphs WhlGh are regular

(8x2 16Marks)_ o

SECTION - III

B Answer any snx questlons Each questzon cames 4 mad(s _- :

State and prove ﬁrst theorern on Graph theory

‘Define (a) eccentnelty of a vertex (b) radius of a graph (c) dtameter of a graph -

(d) Fmd the radius and dtameter of the Peterson Graph : |
Prove that every u-v walk contams a u—v path for any 2 vertlces u and v of a -

Let G be a graph wrth n vert:ces v1,v2, Yy and let A denotes the adjacency'_'- S
. matrix of G with respect to the listing of vertices. Let k be any positive mtegler and .

let A denote the matrix: muitlpllcatlon of k' coples of A. Prove that the (|,]) entry__ E

of A“ is the number of dtfferent v; ~v;walks in G of tength k.

Let G be a graph with n'> 2 vertlces T hen prove that G has at least 2 vertloes L

_ wh:ch are. not cut vertloes

ifa graph G is. oonnected then prove that tt has a spanmng tree

Prove that a srmple graph is Hamtltonlan lf and onty if rts closure is Hamlltoman

Let G be' a connected srmple planar graph mth n>3 vertrces and e edges '

Let P bea oonvex polyhedron and G be |ts correspondmg polyhedral graph

Prove that a: conneeted graph has an- Euler trarl |f and enly |f it has at most two' :

(6x4 24Marks) 3



L 39.

--'sE‘c'Tio'N" [\

) Answer any two questlons Each questlon cames 15 marks

(a) Prove that a tree wsth n vertlces has premsely n- 1 edges )

i (b) Prove that a an. edge e of a graph G |s a bndge rf and only |f e 1s not any part :

41,

42,

ef any cycle inG.

| State and Prove Whltneys Theorern :_- o

1. Let G be a non-empty oonnected graph wrth at least 2 vemces Prove that G is '_
: -bipartlte if and only rf G contalns no odd cycle L S

Prove t_hat a connected graph |s Euler rf and only |f degree of every vertex ts_ -

P even

43,

State' and P-rove Dirac T-heorem-' ;

_..(a) Deﬁne (I) Subdiwsmn of a graph (u) Contractlon on an edge wrth examp]es o

_'(b) Let G be a simple 3-connected graph w;th at least 5 vertrces Then prove _'

that G has a centractlble edge

e




