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B.Sc. DEGREE EXAN TION, DECEMBER 2010.
ird Year

Eart I1T — Mathematics

| .
6\ REAL ANALYSIS
*

'@( ee hours Maximum : 100 marks

*
\6 Answer any FIVE questions.

E*g I. State and prove Unique factorization theorem.

griLpp srpafluBgss Canndass sl Flgeas.

$ . 2. Prove that the set of all real numbers is
$ uncountable,

@ GuiCuarsaisr  semh carmilfsissan e

ST (T,



Let f:S—T bea fan from Sto T If X8 and
e

X = f7(Y) implies f(X)c ¥

Y=f(X)=Xc/'\(y).

then we have
(a)

(b)

[ oerenug S-fimpm T-de Gedgun sriy. X< S
whmib ¥ = T arefla

(@) X=f"'(¥)=f(X)cY
() ¥Y=f(X)=Xc/(Y).

6

Prove that if /:8 =7 be a function from one

metric space (S, dg) to another (T, d,.). Let A be

compact subset of S and assume thﬂ&b
continuous on o, Then f is unﬁurml@ ous

on oo,
f@ % dg )i

angl. S-a A areslLig)

[: 8T
(, dq.}raumu GLIGH 1L My L

arerLsg Gl A&

w-et [ mang
Qgm_réfluren sary aoflld [fayeay A-@  Fpra

sédlEnnan o samb 1

Cam_ir&sl erem Blmieys.

D 99

|

State and prove Taylor's theorem.
Glbflen Capmsamas sail Hlmes,
Prove that let f be of bounded variation on [a, b]

= l::c:, .':J), Then f is of bounded

variation o and on [, b] and we have
uf[a b)= +u,le, b).

%N@f auiby rHpD eemLwg Cogin cela, b)

and assume tha

[c: r:] WwHmID [c b] -6 f ereimg) eumibyy wmhmid
B GOLIE  eTETa|LD uf{a b) Uf{ﬂ E]-I-ir((.‘ b) aresraLLb

Hlpieys.
If [ Rla) on [a, b] then a € R(f) on [a, 8] and we

have jf () er(x) _[Er (x)df ()= f(b)e(b) - fla)e(r).

la, b]-& fe Rla) srafles [a, b]-é0 e R(f) LoHmID
[flektate)+ Jalehre)- 100~ oot

(i,

GTaTTE
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If feRl@) and fe R(f) on [a, b], then
f & Rley + ¢y 8) on [a, b] (for any two constants &

~and ¢,) and we have

b ] b
[fdlea+e,8)=c, j,rda +ey j' fdg.

la, b]- f e R{a) whmib [ e R(B) aafle [, bl-
f e Rle,a + ¢, ) ODmID

ﬁj'fd(clcf +esff)= ¢, ijricz- +6y E]-,ﬁ:fﬁ arends s[5, _ 6\@‘
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Reg. NO. i sissesnnssnnennns
D 100 Q.P. Code : [07 DMA 08]
(For the candidates admitted from 2007 onwards)
' B.Se. DEGREE EXAMINATION, DECEMBER 2010.
Third Year
Part 111 — Mathematics
COMPLEX ANALYSIS

Time : Three hours Maximum @ 100 marks
FIVIE out of Eight questions to be answered.
{o x 20=100)
1 (a) Prove that if z, and z, are two complex
numbers then
(i) arg(z; ;) =argz, +args,
(i1} arg[z—‘] = argz, —Aargz,.
Za

' (b Suppose [f(z)=ulx, y)+iv(x, y)is a single
valued function defined in a neighbourhood
Of Zy'= Xy + iy, - Then the necessary condition

for the differentiability of f(z) at z, is the



{<=1)

()

existence of the partial derivatives
Uyy by Uy, Uy, At (x;,5,) which satisfy the

=y

relations u, =uv,, 1, =-uv,.

2y opmpub 2z, erenuen @05 SO STETEET
arnlel
(1) Gorew eSésm (2, 2,) =CGarew ofés 2z +
Canen aids 2,
(i) Carew ofiss [E'—J =Canem  eiés z,—
<
Ganam elika 2, erem fflpays.
24 = Uy + LYy —e S0 LI Sluled
euenumdstLC L. g wddyeiw sy
[(2) =ulx, ¥)+ iz, y) eaifled Wy = U, MYy
arenn Ggniiysaer Blanpey Cladinoysensudis
(x5, ¥o) &0 Uy Uy, Uy, Uy aremn UiES euamnsnd
Diennpdlming z,d [(Sar umssla snamr
Gaenauwine HlLbsme i En aren Elmieas.
Prove that :
(i) effr=ght%
'[].L} L iy = Ex[ma_ydsin ¥l )

2 D 100

(b)

(1)

{b)

PT. If f(z) is analytic in a region [} and if
z=a is a point in it such that [(a)=0, then
the transformation w = f(2) is not conformal

at z=a.
hlmieys :
(i) (ge* =gt

(I; E'JIH}' = Ex{co.uy #iEL Y

D sremp ugAla f(z) ugapenpuraeh oidld
z=a eenug [(a)=0 eremgyonm oerer g
vareflurseyd  @mbsrd  w = f(2)
z=ada Gsrew o momhpors EmEsng cren

flmiaye.

TS

State and prove Cauchy's integral formula.
State and prove Lioville’s theorem.
srafluflen Ggramauid Cappieas sl lmes.

ellGuinellafen Cappiems safl Himeys.

State and prove Morera’s theorem.

State and prove Cauchy's inequality.

3 D 100



(=21}

(<)

Gharflyreller Cannsens sadl Himeys.

srafluflst sinflan Capniens sadl Hie)s.

State and prove Laurent's series.

aunyerellen g Cappiamns oafl Flmas.

(a)

(b)

State and prove Weierstrass theorem.
P.T. Suppose D is a simply connected region,
fiz) is analytic in D except at its

singularities which are finite in number, (' is
a zero curve in [, not passing through any

singularity. Then ff{zjdz:'.!;zi (sum of

residues of f(z) in ¢;).
Ganuf gradlen Cahmsang sl Elmeys.

D eréiug g snsnpen Qe Gums LESuis
Blmd@nturg o apgeyn eramaildementiaeren
Aoy ydrefisaner gelly whm LE@Lie f(z) am
ugd gpesn emiumseyd, C drénds erbs@eumm
fAmoy  yadeflseflen Gl ©  Qedomsgiwonen
SUEMETELITSELD G imHaihe

jf{z}d:-; =Z2m (¢ a0 flz)en smanlnyaraflsatlen

&
mmiﬁwj U % @{[’FH'E@L'D eTET 'Iﬂlgja_w,l;_

1 D 100

=]

(a)

(b)

(a)

Show that

Q) j(—ziufdx =/

01X
. A 1 3T
(it} — el = —
{,I (1)~ 18

Stale and prove Rouche's theorem.

) T—{ 21 Jz rﬁx:%

alx® +1
l:l].:] J-I'Tzi—l).i tdx = ?—g GTEITE ST (hE,
n :

Grmigablsh Cepmioms il Hlnieys.

P.T. Suppose D is a simply connected region,
f(z) is a mero morphie funetion in D, Cis a

sero curve in D, not passing through a pole
or zero of f(z) then

J’ﬂz_}cgz = 2iln(z, f) - nlp, 1]

Show that in a compact set every continuous
function is uniformly continuous.

5 D 100



(@) D aréTugl g stgngen Qe GuLrs LEdurs
@@ﬁ@tﬁﬂunﬂ ,gqgﬁ, f(2) o6 g o -
ey, C g f(z)en gupoiidrel ioppi
s aufl Qdarnssoner imsainsah

QareinLre ‘[f—@dz =27iln(z, )~ nlp, )] an | 0(0

: @)

B o e, | @)
() séflgorer m,sﬁda arhg e 'erm ‘\@“
#rrr’rq@@imﬂri@,ﬁm_ﬁiﬁmnmgz crens B[ i 06 L%




HReg. No.:
D 101 Q.P. Code : [07 DMA 02]

(For the candidates admitted from 2007 onwards)
B.Sc. DEGREE EXAMINNATION, DECEMBER 2010.
Third Year
Part II1 — Mathematics

g MDEI'ERN ALGEBRA

Time : Three houra Maximum ; 100 marks

FIVE out of Eight questions to be answered.
(5 x 20 = 100)

1. (a) Find the inverse of the following matrix :

3 1 -1
2 =2 0f.
1 2 -1

(b) Find the rank of the matrix :

|| 2 0 03 1
=5 1 T T S |

8 =3 1 0 -1
4 0=21 8



{c)

(<)

(a)

Define a symmetric matrix. Give an example

of a matrix which is symmetric. Find two

symmetric matrices A and B such that AB
is not symmetric.
3 1--1
2 -2 0 eremp  enfiufler  Gpiwomy
1 2 -1

Syefleani & Sirears,

2 0 03 1
-1 0 2 4 1
3 -3 10 -1
4 0 -2 1 3

TGN HE ETATE.

erem By e

soEdlt sefleou anupss @G LErIaTLE
sms. A, B eann sieflsa susfymasin v AB
sosyramos  eumbuy A BN wein  Bo
sienflsanend sem(fidly.He.

i)y If M :{ m,sq ¥ [1 show that for
Jelimle” cosa

any integer n ,

R

cosna sinna
m = .

—sinne cosna

2 D 101

{ii) Prove that the product of two
symmetric matrices is symmetric if and
only if they commute.

(b) Find the characteristic roots and
characteristic vectors of

2 2 0f
2 1 J
[-7C <3

[ cosa  Bing

(ENSM1) M= :| arafiled  erpg@eun(m

—ging cosQ

{Lp{LpeTelT 1t SELD

m' =

3 cosng sinno
—-sinna CcoOsSno

} eren Blmieys.

(i1) @ swiéi weflsaflar Humas Lwear g
siosfrarfiure  @mperd,  @mbsned
wi (HEw, senflaafler Qumass uflorhmnl
ueryenLwsts  @més  Geumrflwen

Byeys.

[ 22 0
(=) 2 1 1| aan =enfiullen Uy apeakise,

T g g

Letry Geugu maer cayfluisuhenns Snars.

3 D 101



(a)
(b}

(<31)

(<)

(@)

(a)

(e)

Define a group and give an example.

If H is a nonempty finite subset of a group
G and H is closed under multiplication,
then prove that H is a subgroup of G.

Prove that the subgroup N of G is a normal
subgroup of G if and only if every left coset
of N in G is a right coset of N in G .

O GIHME ADTLRGE L-FTTERTD 5.

G aem Gasar Gaupfldars o semd H
aeug Qumbsmal QummEs Apow seors
Dohea, oig @ UG aer Ames.

G en el N ayerg Cpienn ol @awons
Boés  Coeawrengib,  Curgiorengiomel
pupsemer Geé Near  ga@arm \Quls
L USSP G cUFl e Us@ToTsaD Dk sG0
eren [Flimyeys.

State and prove Fermata's i eorem.

Prove that N is a\hernial subgroup of G if
and only if gNg "=V for every g eG.

If G is a group, N is a normal subgroup of
G, then prove that G/N is also a group.

4 D 101

(<31)

SEurGulyear Cappsens erupd Rmeys.

(=) N ereémug Gen Coientn el @alomanmes, Syemed

(@)

(a)

(b)

(==4)

(<)

{a)

(b}

W BGw, geubemnm g eGagn gNg™" =N eer
BIGRLDULILD cTew Blmieay&.

G aenug g @Gow, N ae&ru@- Gen gm
Gpirenp 2 Lghand erafldy, G/N b m @Heulh erar
Hneys.

If ¢.18 a homomorphism of G into G with
wérnel K, then prove that K is a normal
subgroupof G.

State and prove Sylow's theorem for abelian
groups.

¢ eaugm K-mps  srenorss
G-8mie G ésren Qewdwnprs Canigsd
erefled, K ereébug qn Coienn o1 genbd erem
Blpeys.

Siddlwen goddpasrar maCaralar Capnsens
apdl fipeys.

Let G be a group and ¢ an automorphism of

G. I ae@G is of order Ofa)> 0, then prove
that O(g(e))= Ola).

Prove that every permutation is the product
of its cycles.

Glamem

5 D 101



(e)

(&)

(a)

(b)

If R is a ring, then for all a,be R, prove the
following :

(i) al0=0a=0

(i) a(-b)=(-a)k =-(ad).

¢ erenug @aob G an ganailwdwrprs Garrsge
sns. aeG  wpod  Ola)>0  eaflé
0(¢())=0(a) even Pigiays:

abgs @ wllos LTIDDAPL Sigen sesyrsaian
Qudsgd aor Flpeys.

R gm eameud wigd abeR aaild
Epasam_aupenn Hlpeys. '

(i) ab0=0a=0

(i) a(-b)=(-ap =—(ab).

If ¢ is a hormomorphism of R into B then
no prove the following :

() 4(0)=0
(i) ¢(-a)=-dla), foraxtly acR.

If V is a vector tpare over F' then prove
that,

(i) al0=0foraelF
(i) 0W=0forvelF
(iii) (~aV=-(aV)for aeF,veV.
6 - D101

(=)

¢ aerug R mpa R ssren g Qewudompra

. Canigge crafld Spsaam_apeany flpeus.

(<)

(a)

(b)

(i) ¢0)=0

(i) ¢(-a)=-gla), acR.

V aaug i erbsner gm GeusiQeuef el
Epémardupenp fpeys.

* a0=0, foraeF

(i) OV =0,forvelF

(iii) (-alV=—(aV),foracF,veV.

Prove that Hom(V,W) is a vector space.

IfVis ﬁn.ité dimensional over F , then for
8,T € A(V) prove the following :

(i) r8T)sr(T)
(i) r(TS)<r(T)
(iii) r(ST)=r(TS)=r(I') for S regular in

AWV).

7 D 101



(@) Hom(V,W) aemug 6@ QeausliQesefl eren

Poes.

() Fer g Vam apeeyy uflorer Geuafll whpib
8,T e A(V) erafles &pdasir_eupenp Fipieys.

(i) rST)<r(T)
(ii) r(TS)=r(T)
(i) r(ST)=r(TS)=r(T), § ez ANV)a
. ®¢

GG semenin Clanaim g \
. 06

8 D101




Reg. No.:
D 102 Q.P. Code : [07 DMA 11]

(For the candidates admitted from 2007 onwards)
B.Sc. DEGREE ¥AAMINATION, DECEMBER 2010.
Third Year '
Mathematics
NUMERICAL METHODS

Time : Three hours Maximum : 100 marks

Answer any FIVE questions.
' (5 x 20 = 100)

1. (a) Find the positive root of x* = 2x +5 by false
position method. Correct up to 4 decimal.

(b) Solve by the Crout’s method, the following
x+y+2=32x-y+3z=163x+y-z=-3.

(@) 2°=2x+5 - @w urde Qurdlsar apenpuiy
B $50 Hesssine Wens apad Srers.

() x+y+2=3,2x-y+32=163x+y-2z=-3- @w
Gani_ev apenpuilg. Siés,



{a)

(b)

(<21)

(a)

(b)

Solve the following system by Gauss seidal "
methﬂd‘ 1 5 52
T | s
T TR | (i) 50t a1+
4x 10y + 32z = -3 ]
s . g
x4+8y+10z=-3 fn) u= 1+15 -
Solve for x from cosx —xe® =0 correct upto ; (eg1) Spssen Uelmis uy 4 eenLw
4 decimals by iteration method. | Lighen STENGUENILI HITERTE,
|
&Gy Qen@astiu Gerer swanurigemen &man 9 4 6 8 10
§e apenpenw Qenerr( Ends. \@
10x -5y-2z=3 6 ¥y: 001 0 0
4x-10y +3z =-3 @ U the foll tabl ly G
B {a) sing the following table, apply Gauss
x+6y+10z=-3 \6 forward formula to get f(3.75).
cos =l - ' GLpCee 0
Gy oo B A N, (R x: 25 30 85 40 45 60
Filung prens soo Glasssbe Sise.
6 Ax): 24.145 22.043 20.225 18.644 17.262 16.047
Prove ; _
(b) From the following table, using Stirling’s

X0 L0 1.1

1) -
@ Aol 5 il 6 formula estimate the value of (1.22)
$ 1.2 1.3 14

] ;—_, N
() pr=yL+ ‘& . yi 084147 089121 0.93204 0.96356 (0.98545
Find a polynomial of degree four which takes 1 R (. 1.6 1 1.8
the values ,
v B % 8 8 b yi 099748 0.99957 0.99385 0.97385
¥ -0 0 I 6 0
3 D 102
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(@) &Gy Qan@ssiul Gearer  aflugisedcmbs () Epsem. o Lcummnuflelmis Byl L afldn
f(3.75) wieu arelldr  aCamie U@ dsfuns  ssdrses  Lwau@sH
f(3),f(8) wogb f(14) & wilysmer srams.

GEfrsms vwanuBES snens.
X! &5 3.0 3.5 4.0 4.5 5.0 x: 4 B T 30 11 13
¥
flx): 24,145 22,043 20226 18.644 17.262 16.047 ! flx): 48 100 297 900 1210 2028
(<=1) ﬁgamﬁtL .ﬁLﬁmm@uﬂm a&u@u‘raﬁjrﬁs@ | (<m) &G @ C(Bemer =l _suenemrufiellimba
@sfrpews  LweruBid ¥(1.22)wdllienus ¥y = 16 wCurg x -en wHleou arens.
sansdls. . @ .
" 0 962 100.0 . 3
xi 1.0 1.1 12 1.3 14 \ . e

‘\0_}*: 11.38 12.80 14.90 17.07 19.91

‘\6 (a) Find the value of sec31° using the following

0 table ;
¢ (in degrees):  31° a2 33° 34°

{a) Using Newton's divided difference fu@% 2 tand: 0.6008 0.6249 0.6494 0.6745
find the value of f(3),f(6) and (Q e

¥ 084147 085121 0.93204 0.98356 0.098545
£ 1.5 1.6 1.7 1.8

¥: (99740 099957 0.99385 0.97385

(b) Find the maximum value of f(x) given the

the following table : % tabila
. 4 i
;]' i 1:u 2;'? ;f &}1 - 5 19 & 34 is 16
i @ 8 flx): 0.9320 0.9636 0.9856 0.9975 0.9996
(b) From the data g& ow, find the value of (in) ‘B0 Ganpastit G i smeSGnE
x when y=13.5 - :
e | sec31°en wilienu snams,

@ (in degrees):  31° 32° 33" 34°
tané: 0.6008 0.6249 0.6494 (.6745

x: 930 962 1000 1042 1087

y: 11.38 12.80 14.70 17.07 1991

4 D102 5 D102



() ECp Qan@asiul Berer oL asmanufeimbs

fix):

(a)

(b)

(<=1)

(<o)

flz)en BU@Qupy wileu srers,

1.2 1.3 1.4 1.5 1.6
0.8320 0.9636 0.9856 0.9975 0.9996

G
rule,

1]
Simpson’s % rule and Simpson’s g rule.
Also check up the results by actual
integration.
Solve : Y.p—Yeat¥. =0 given y,=1;

-‘I'r§+1

=2 go

Jl+:c TenLIgen m&umu 54‘1’1611455'&‘@

eff  whmb  Abedr sﬁl,ﬂ%\mmmu@gﬁ

SNERTE,  SFSILE G]g.rrmasuﬁ'lt_mm

shlumTES, '

R\ T TR
- «E +1

Ju= P .

6 D102

&

Given ' =2y-1, x0)=1, 0.1)=1.1107,
compute y for x=0.2, 0.3 by the fourth order
R-K. method and (0.4) by Adam’s method.

ClErfaEsuc L y=2y-1, y0)=1,
¥0.1)=1.1107 & x=0.2, 0.3 aafld y d wileu

7 D102




Reg. No. :

D 103 Q.P. Code : [07 DMA 12]
(For the candidates admitted 2007 onwards)

B.Se. DEGREE EDL%\TI@N, DECEMBER 2010.
OO ird Year

. @Part III — Mathematics
1 (\6 DISCRETE MATHEMATICS

6 : Three hours Maximum : 100 marks
*
: \ Answer any FIVE questions,

—

—_—

All questions carry equal marks.

\oéﬂg (5 x 20 = 100)

1. (a) Show that
(®v@) A TI(1P A (1@ v TR

(12 ~71@) v (1P A T R)is a tautology.

S
Q-
&

=%

(b) Show that

() (Plx) v Q) = (x) Ple) v (32) Q(x).




(1) {PVQ (—[PA{_]QV—[R)}/ 3. (a) Let (G*) be a group. Let H be any non-

empty subset. Then H is a subgroup of G iff
(1P A71Q)v (TP ATIR)  eeum  Ceug

cllgiorss sl (s

a+b' e H whenever a,b e H .

(b} Find the direct products group of the two

ot BllEkly Gell=rlel Bl v el ) we j groups (Zs,4) and (Z, - {0}, X;).

rElemidl. {
. > . S

(a) Show the following equivalence G thl%m F_?:ﬁzm%:ﬁm!f ;:;@G'ag

TP Q) > (PaT]1Q)v (TP v Q) | '\@@m@@éwwm@@mﬂm axb eH v
a,b e H aren Hleapd

(b) Let R =11, 2), (3, 4), (2, 2)} and \Q% (Z4,43).(25 - {0}, X;) eenug @@@en aefld

S = {(4, 2), (2, 5) (8, 1) (1, 3)}. Find | BiFET G},ﬁlﬂml_ Qumésd Gasmss srans.

RoS,SeR,Rs(S=R)(R-8)-R and 0\ 4. (a) Write {zhe grammar ]f'or the language
L(G) = @"b a™ [n,m = 1}.

ReR-R. ﬁ)
— § b (b) Reduce the following machine :
(=) .-I (P «=Q < (P M —[QK I Presentstate & Input symbols 2 Input symbols

GTEILIE) HLOLDTENE] Wﬁrﬂ@ﬂ & i 0 51 L 0 ;
1 T

8 Sy S 0 1

%J R=1{12)(34)(2 S Se S 0 1

! 8 5 s 0 1

(4,2) 2 @ sﬁ aafle S s s o 0

S5 By 81 a 0

R<8,8<R, H o 8S)e R | S S Ss 0 1

d Sr Sa = a 1

ReReR S Sz Sy 0 1
spflueupenns sreams.

3 D103
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5.

(=) L{G)= Lx"b a™fn,m = lisrmm Quomflésren
Blassangang (055,

() deraugb Quipdrsas soses.
Present state & Input symbols A Imput symbols

So
S
S
Ss
8
Ss
Se
Sz
Se

x=0
S1
5y
Sa
Sr
S
S
Ss
Ss
Sz

b
|
=]

1

o

]
CoOoCooooaoo o]
(mal et il = = U S e N

(a) Let (L,<) be a lattice, prove that for any

abecel,ascca@(bre)< a@b

(b) Find a minimal sum of products e
of f(x,y,z,w) =@ 0,5,7, 8, 12

(@) (L,5) e d‘TE' Gﬂ-"*'—lt@ﬁ' Gl'.r_r;;,sﬁmrr@
a,bcel c:ruEBEHc]
[@@b)*rec.

(=) flx v 2,w) §5 7, 8,12, 14 aén

G&nmmm{g EAHID euengULLh ppab &ML e -
flwinen sienolionus sreirs.

4 D 103

-

—— =

(a)

(b)

(=

(a)

(b}

i)
\!

Find the Boolean expression in a equivalent
sum of products cancnical form in three
variables x,,x, and x,

1) x ez

(i) =, @x,.

Show Lh@ry mode of a simple digraph
lies in expctly one strong component.

N@ e
6 ) x ®x, eaugps  femmer sl
6@\0

Qumésd el Caraaibsmearns arems.

(=) @ sefiu fevs aenguLsfld o.drer geuGeungs

gpreramyd @Gy i sner arfla Wl EGn
Bmémib eran Hipeys,

Prove that G has a Hamiltonian graph if
m =z %(ﬂ’ -8n + G) where m is the member
of edges in (7.

Give the binary tree represtation for the
following tree

5 - D103



() G erérug CapfaClnafluer Garan erafld v,
mz %(ﬂ!z - dn +6). m eerg G Wdd p.eer | v Va,
x5

Carfpeaflan  eemenfllédens yes Carem
ElemSl & 5ayb.
() Gearaupd  wrgfipsrer Gm eyl Wb

Glan(fissa b
| GTenD et Limang <jenfleniud &reins.
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(a) Find the path matrix for the graph 0

b4's
(b} Let f: X—i g :Y - Z are such that
flx)=2x+1 and g(_y}:% where
X=Y=Z=R © prove that
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