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I\'1. Sc. Fir,st/lih*d Senre ster Hxarnination (C. B,L-.S) Nov-Dec, 20 I 3

Subjr:ct : Mathernatics
Paper: Ivl \ ,{A i01 CIAN Complex Analysis

Tinre: 3 hours Total Marks: 70
Instrucf ions:

I . Attentpt any three q ucstions fronr eacli section, oi' rvhich quesrion Nr-:. 4 ancl I are
compuisory

l-.  Answer each sccticln in separate answer book,

SECTION: t

Q- l(a) State antl  prr;ve tr iangie inequali ty for complex numbers. When does rhe t07l

equal i t i 'ho ld ' /

(b) [)erive Cauchy-Riertrann equations lbr a dif ferentiable f irnct ion. Show [07]

that thc f 'uncti i in f  (z) * z2 satisl" ies C.It .  equations at every point.

Q-2(at Show rhat an analyt ic f  unction f (z) on a clomain D reduces to a cr)nstant I07l

proviciecl modLrlus r>f f  (z) is constant on D.
(b)  l fJT I

Def inc hi irmouic function and harmonic conjugate. Prove that /  -  t t  *

iv is analvt ic ou a clomain D i f f  rr  is a harmonic conjugate ot '  u on D.

Q-3(a) Suppose f is continuous on a c' lomain D and the integral is independcnt [071

of the pattr. ' l 'hen 
show, that / has an antiderivative on D.

( b )  ( \ - -  ,  ^  , .  _ ,  r  ,  A r  . . e  ,  [ 0 7 1State and provc Cauchy's theorem. Is the converse true? Justi fy i t .

Q-.+ Write ansrvdr r i i ' fol lorving questions.

l .  I -e t  /  t l *  cont inLrous aL za anrJ /  (zs)  + 0 .  Then there ex is t  a  [03]

neighborhood of Z6 on rvhicir / will be ditl 'erent from zero.

L04l
2.  Evaluate ( -Bt) i  .  A lso f ind out  t t re  pr inc ip le root .
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SIICTION: I I

Q-5ta) State and fr iove the l 'Lndarncttta! theorcm of algebra. [071

(b)  ls  cosz LroLrndcel 'J  J t rs t i f i  1 ' t ru l  answer.  State and provc thc res l t l t  [0 i i

ruseci ltcre.

t * ) - ( r (a)  f :xp la in t r ,pes o l 's ingular i t .v  r r  i l l i  an examlr le  .  l07 l

(b)  St t r le  and pror ,c  Cauch- , - 's  in tegra l  lbr rnula and expla in i ts  n ieaning [071

ancl l tencc cvalLratc |  ,  i , : ,  ' ,  t lz overthe conto ur lzl  :  3.
"  ( z - -L ) l z -  2 )

Q-7(at  State and provc \ , lar inrunr  l \4odulus pr inc ip le.  i l lust rate i t  b-v  an 'L{ | '7 i

cra nrp lc .

(b)  
[_ , i . ,a lua i re f  

*  -  l t  
3 'Y.  

,7"  l0 ; i1
'  _ z :  

i . y z * 1 ) /

Q-ti \\/r i tc ans\\ cr o { ' f h l lou,irrg i luestittns.

i .  E 'a luat r  ,  ,o -1 : ;  c lz  ovcr thc  conto  ur  lz l  =  2 .  Sta te  thc  i03 l
'  

l ? -  1 ) '

resrr l t  usecl lrcrc.

-1.
2.F ind ou1 thc [ .a l r ren1 's  sc ' r i r :s  expansion o l 'U_f f i ,  , r ,hc-rc  [04]

1

IND OIr PAPf :R--------

[ 'agc 2 of 2



GANPUT UNIVERSITY
M.Sc. First  Semester Examinat ion {C.B.C.S.} Nov.- Dec.,  2013

Subject: Mathematics
Faper: MMA LAZ ALB Algebra

Time: 3 hours Total Marks: 70
Instructions:

1. Attempt any three questions from each section, of which questlcn No. 4 and 8 are
corrpulsory

2. Answer each section in separate answer book

$eqtjon -!
Q-1 (a) Let N be a subgroup of the group G then prove that fbllcv;lng statements are equivalents

1. N is a normal in G
2. gNg-r .= N for every g e G
3. gN : Ng fbr every g e G

Let O be a onto homonrorphism frorn G to G' rvith kernc,l K and N' tre a normal subgroup of
c ' ,N :  {  xe  G i  f t ( x )e  N ' } .  Thenprove tha t f ,  *Y  equ iva len t l y f  -  ( ; )  / ( I )
If p is a prime number and C is a finite abelian group, p Civides O(G), then G has an
element of order p.
State and prove langi'age theorem. Also prove that if a is an element of finite group G, then
O(a) divides O(c).
Prove that Sor has a p --sylow subgroup.
Prove that fwo atrelian groups of order pn are isrrmorphic if and only if they have sarne
invariant.
Prove that n(k) =. 1- * p * p2 + '""+ pk-t.
Provethat H is a suhgroup of G i f  and only i f  fora,  b e H, ab'  € H

7
7
"|
T

(b)

(J-2 (a)

(b)

Q-3 (a)

(b)

Q-4 (a)

{b)

Q-5 (a)

(b)

Q-6 (a)
(b)

Q-7 (a)

(b)

Q-8 (a)

tb)

a

4

Seglion -2,.

Deline the field nf quotients of an integlal domain. Prove thaf everf integral domain can be
imbedded in a field.
Define Er,rclidean rins and prove that Ericlidean ring is a rrrinciple idcal ring.
State and prove fhe unique factorization theorenr for polvnomial ring"
Prove ttrat R[xl is an integral dontain.

Let O he an 'onto honromorphism fiom R to R' with kerne ! I, then prove that | 
= R'

Prove that every elernent in Euclidean ring R is either unit in R r:r can be written as the
product ol'the finite rtr;nrber of prime element in R.
F ind theg rea tes tcommon d i v i sc ro l ' t hepo lynomia l s  xz  +  1andx6  +x3  +x*  1 .
Let p be a prime integer of'llle lbnn 4n + i, then p * a2 '+ b2 tbr some integer a atrd tr.

1
I

7
7
7
7

7

3
4
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( i r \N[ 'A ' l  t  lNIVtr l {S l l  Y
Vl .St :  F i r : ; i  Sr ;u icst r r  txanr inat ion (C.B.C.S)  Nr iv-Dec^ 2013

Srrh. ieet :  Mathcnrat ics
F'apcr: M1\1A I0i N,l I)1". ivleitrods r i l 'Dif ferential l : ,quations

'l-itttc: 
3 hours T'otal \larks: 70

lnstrLict ion s:
I  .  Attenrpt alrr thrcc' que st ions frorn caclr sectiorr.  of 'u hich question No. 4 and 8 are

compulsor,v
2. ,A.nsw e r euch sc:ctiol-i iri separate answcr book.

S [C ' t lON:  I

{J- l  {a)  Solve y"  + xy '  - l  } '=  0 near  0,

(b) Solve b-r, using thc nrethod of variat ion ol 'paranteters.
( i ) Y " * Y * c o s e t x
( i i )  Y"  - -  

" ' -Y '  
+ !  =  2x

[U IJ

[071

t1-2 (a) State and prtn'e l{odrigue 's forniula for the l .cgcncire perlvnonrial i .07J
and lrencc cliprcss 12 -* 3x * f. in tenns r:f Legendre polynomials.

(b) I)rovc thar /n(x + y) = I[L-", Jn-x @) Jpp) and henc:c: deducc that L07l

i - Io, (r) + .z),tr=, J u. U) .

{ l - i  (a)  Prove thar  nP, , ( r )  = (2n -  1 . )x  P, ,_r( r )  -  ( rz  -  \ )P"_r(x)  ;n  2 2.  [0 i j

(h) Prr;ve that J,, ,( .r) -  ] ;  
f f  cos(rrr 0 - xsing) d0 and hence deducethat [07]

JoQ) - ;  f f  ccs(x s in0)  da.

Q-4. \ \ /r i trr  ans\ sr o1'f  ol lou' ing t lucstions.
L Find the I-ouricr l ,cgendre cxpansion of a function rJcf incd b. '  [0- i1

,  r 0 : - 1  < < x ( 0
f  ( u \  -  ) " ,l  \^ )  - -  (  x ;  0  (  x  ( (  1
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SECTION: IT

Q-5. State and solve Bessel 's dif  fbrential ecluation of order p near 0. I  I  4]

Q-6 (a) Derive an integral representation for the Gauss l-lyper geometric [07]
function.

(b) Find the third approximation cif  the solut ion of thc equation # 
= ,,  [07]

rlz

dx

Q-7 (a) Detennirrc u'hich ol-the following equations are integrable and find the [071
solutirin of those w'hich are integrablc.
( i)  (y2 -F xz)d.x * (xz * yz)dy * 3z2dz - 0"
( i i )  -v(1 + zz)dx -- x(1 * zz)dy -r (r '  + yz)dz - 0

(b)  S6lve 
'2(z  

+ xp + !q)  = 'yp '  b>,us ing Charpi t 's  method. [07 |

Q-fJ. Write. answer of lbl lorving questions.
1. Prove tha,t bchveen trvo positive zeros of Jr(x) there is a zero of [03j
ln@) .

2 .F rove tha t  *  F ' ( u ,F ; y ;  r )=9 ' 0 -p (a+  1 ,P+L ;T+1 ;x ) .  [ 041
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GANPAT LTI{IVERSITY
M.Sc. First Semester Examination (c.B.c.s) Nov-Dec, 2013

Subject: Mathematics
Paper: 1t)4: OPerations Research 'l'otal Marks: 70

Q- i

Time: 3 ltours
Instructions:

1, AttemPt anY
cornpulsorY

Q"2

Q-3

thrce questions from each section, of which questicn l'lo. 4 and I are

Z. Answer each section in separate answer books.

SECTION: F t

(a; Describe the stepr in dual simplex method of'solving an L'PP' 07

iU) pinot the rnaxi$rum value of z = LATq * xz *-24 07

subiect ttl

L4x7 ' r  xz * '  6xg ' t  3x4 = '  7 'L6x1* xz ' -  6xz < 5 '

3 x r '  x 7 -  x e  S 0 , x r ,  x 2 , x 3 , x a  )  0

(a) Describe Vogel's approxitnation nrethod to obtain initial basic 0?

feasibie soiution to a transportation problem'

(b) Solve lhe trrllowing assignrnent problern to maximize the profit" 
A7

Dl D2 D3 D4

()1 l--i 
- {-**-*Ta*-----e I

ozls78el
03 ls667l
o,1 l__0._ _ *q - 8 -- --l

(a) Describe steps in Hr-rngarian method for optirnizatiol crf an 07

07

ot loe

assigrunent Problenr.

(b) Cbtaip opiimal strategies for both players and the value of the

game rvhose payofl rnatrix is given by

; 1 -,3t

13 sl
l - r  6  |
l+ 1l
I z ? I
L-s ol

Q-4 V.lrite irnslver crf fbllor'ving questions'

1. Describe the lvlaxinrin-Minimax principle olgame theory'

?. N,liS MD Ambarri Refineries use two type of crude oils crude-A

ag,J crude-B to produce petrol and ciiesel. The production is

{gne bry two different processes, fire data is given below

lP."** I-* 
---" 

l"p"t 
---T*.-*---o[tput -_--l

I
i I crucie_A cruci_e-B i P.Eq!__ lliesel
:--.-.--*1':i, r- --_ --+--- rr+.-=i=--_ L-[-:]
i..?*--,-i . l----l- - q ---l--. -r -:L_-j-l

Ltre nraximurn u*unt ot'*rO--n atrd crude-I] is ?5Ct units and

200 urnits respectively. The nrarket sunrey says that et lsast 150

units of petrgl and 1j0 unitt of diesel tnust be produeed. The

profit per prodi-iction ficm process-1 and proccrss-2 is Rsi 4 and

R"s. 5 respectiveiy. Formulate the problent for maxirnunr profit.

UJ

04



Q-5

SECTION: II

(a) !!'hat is meant by dominarice propert-v, Describe general rules

for dominance.

(b) soive the following game using Algebraic rnethod

Q-6 (a) Using the graphical Method, calculate the total elapsed time

needed tc complete both jobs on five machines.

MACHINES

Job i Sequence A B C D E

Tirne(hours) o 8 1+ t2 4

1.0 | 
Seuuence B c A D E

Time(hours) i 0 8 6 4 t2

(b) Define: Event, Netrvork, critical Path, Forward Pass,

Backward Pass and Float.

e-T (a) Explain Johnson's algorithm for n jobs tlrrough thlee machirres.

(b)Find the sequence that minirnized the total elapsed time

iequired to complete the following Books on printing machine and

0

3 + ls l0 7
80 20 L2A l5 65

75 30 90 35 50

Q-8 Write answer of following questions.
l.Distinguish between CPM and PERT

07

07

07

a7

07

03
04

binding machine.

I Books
Printing
time(hours
Binding

DESCRIPTION

Oner*"otk ordE

PREDESSOR
aq]Iury_

Get material for X
ffi

A
A

Turn X on lathe B
Turn Y on lathe B,C
Police Y E

N@b:-4-esgY
Pack

P,J
G

--.....-END OF PAPER
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Iv l .Sc .F i rs tSc ines tc r f r xa tn ina t ion (C 'B 'C ] 'S )Nov-Dec '2013
Suiriect: N{ athernatics

I'aper: 
'N4lvlB 105 G l"ll Craph 

-fhcory'

fotal N4arks: 70

f ime: 3 l tours

lnstrt ict ions: . .  - ,-  - .
l. Attcrnpt tltl\ ' i irrct-: qucslions liom ciich sectton'

cotnPulsorY
.). Ansrver cach sectir;' i ' separatc: an-su crr bork.

SEC'IIOF{: I

Q-1(a) r.et c bc, a no'_cnrptv grauh with at lc,ast *vo vertices. l 'hen prove that ('i

is bipart i tc i f  ar lrJ only'  i1 'G has rro odd cvcics'

of u'hicl'r question I{o' 4 and I arc

07

U]

(b,) L,et G l.rc a graPh rvith

equil 'aients'  ( i)G is a

(iii) (; is a t:otrnccted

Q-2(a) A connected graPir C

n vcrticcrs' 
' l ' ircn {blli l lving staternents are

tree. ( i i )G is an ac1'cl ic graph with n-l  cdges^

graph rvith n-l cciges'

is E,trlcr itl the degree of cver1,' vertcx is even 07

t\1

(b )De f l r rew i t l i examp leo f l . r rb t l rescenccd ig raph .A lsopro r , ,e tha t
Arborcsccncc isa t rec tn r r ' l r i o i l evc : f } ,u . , . . *u r the f than thero t r thasan

indegree of eractll tlne '

Q . 3 ( a ) I - I o l v l o r r g a l o n g c s t c i r c u l a r S e q u e n c e o l . l , s a n r l 0 ' s i s s u c h t h a t n o
st ibseqt tet tceoi . r t l i tsappearsmorethanonceint l resequence?Givet i re

sr-ritatrie cratnPlc'

(b) il.G is a siiriple graplr r,vith n verticcs. n}3 ancl the degrec d(v) ?- ni 2, ftlr

e vcrv vcrtcrt '  tr l 'C' thcn G is Flarni l tonian'

(i-4 Write allswcr o[' lollou'itru clucstiotts'

l.Deline the gtaph r'vith an exanrplc'

lsonrorpliic graphs' [:i-tler grapir' l lamiltonian graph 
rrarl .{'an' cvci'

?'Shorv tliat an cdgc .n *,,,h 
(l is britlgc i|f e is not parl tl{. en)' cYcic tn

(l

07

(\1

03

04
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SEC'IION: II

Q-5(a) [-et I] and A are the circuit matrir antl inciclencc matrix of a sclf -loop lrec
digraph such that the columns in B and A are arrangecl using thc same
order o{ 'edges, Then ABr: IJAI .= 0

(b) A sirrrplc digraph G of n verrices ancl n-- I dirccted edge is an
artroresccncc rooled at v1 i f f ' the cofactor K11 0f,K (G) is equal to 1.

Q-6(a) Define rvith an example of proper coloring and chromatic number. Aiso
prove that a graph rvith at least one erJge is 2-chrornatic if and only if it has
no circuits of odd lcnsth.

(b) Deilne Chromatic pol,vnornial.
fbllorving graph

F"\------lr \  |
r \ - l
t \

Q-7(a) State and prove the l{al l 's Marriage Theorem.

(b) Let C be a sirnple graph attd m be a matching in G. Then m is a rnaximum
rnatching in G if and only' if 'there is no m-alrgmenting path in G.

Q-8. \ \rr i te answer of ' fol lowing qucstions.
1.I-,et C be a simple graph rvith n vertices. If G is k- chronratic then

B (G) > n/k

2.Define with an example.
In-tree. Fundamental circuit and liundamentar cut set.

a7

{)l

$7

Deterrnrine chromatic polynomial of' the 07

07

03

07

04
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