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3 (Sem 2) MAT

2015

MATHEMATICS

(General)

Full Marks - 60

Time - 2% hours

The figures in the rnargin indicate full marks

fbr the questions.

Answer either in English or in Assamese.

Bw qwrfr qq<t qq'nxrc +Rrf r

PART _ I
(Objective type questions)

1. Answer the following questions : l)7-7

Ee\o firt €sE frTt :

(a) Give an example of a non-abelian group.

ebr q,ff{RRfir fir< SqR{"t firt,

(b) Give an example of a ring which is not a

field.

.{r;rf<'t <Fri ,qbt{ €qR{q frfl R q3^t 6q5-4;rqr I

[Turn over



(c) Let G be a group and aeG Show that
(a-t;-t - u

G qbt qffi qfs aeG {6{ CnaIsTt Gr (a_r;_r : u

(d) Write true or false :

"A Boolean ring is commutative."

EE{ <rst6t \eq G{ EE fr1ll s

'H+flq <q{ qU qffifr6qs qn 1"

(e) Find the rank of the matrix :

sqE mffiK ffiF €hen g

(t I I ... l\It I 1 llll[r 1 I lJ-",
(0 Let A be a square matrix of ordernand A-r

exists. Then what is the rank of A ?

A {fr n {t{K <fir flfr{ qs qFF A-r @ qs,

6or{q?nA<cstBfteke

(g) If D : diag (d,, dr, ..., d"). Where d' d2 ...

dn * 0, then find D-t.

qfr o : diag (d,, d2, ..., q) qFF d' d2 ...
dn ;c 0o csrTqtfr p-t $fre<tt
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PART _ II
(Very short answer type questions)

Answer the following questions : 2x4:8

Eqs' qT[c{FF{ be< fr{r s

(a) Let G: {xec: x4: 1}. Show that G is
an abelian group with respect to the
multiplication of complex numbers.

<-<t G : {xect ; xo : 1} I 6q'{s<t C{ qtr{
q$R^K 'Fot q1c"Bs G qbt qqRfrN{ qqE 

t

(b) "[Jnion of two subgroups is again a

subgroup." Establish by an example that the
above statement is false.

,{bt €q[qqf{ TqFs v-an {|qF vq $ g&qa

,nEt s

'@t S"txv< frfr wlrfr ebf S"las qk r"

(c) Show that in an integral domain the

cancellation laws hold.

cq-$r R qbt "t{ffir $gs sffi sftp-rr {-6,

(d) If A is a2x2 matrix and A: adjA, then show

that g is of rhe form " 
= (3 :)

2.
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qfr a qbt 2"2 c{frs E-{ qw A : adjA,

'i 3) *ut'gr.l-q?n enltct s-{t * o = |,l

PART _ III
(Short answer tYPe questions)

3. Answer any three questions : 5x3:15

sq-< fr csffit frffit grn €E< frql g

(a) Show that the order of a subgroup of, a finitb

group G is a divisor of the order of the group'

cng m qfr H ,.qbt sft{ qqx G'< €4qffi'qil,

csrrrqta o(H), o(G) q $qftq'-s Eq 1

(b) Show that the set of all even permutations

on S : {L,2,30 ..-, n} is a subgrouP of the

permutation grouP Sn.

m{<'t c{ s : {1, 2, 3, .,. , n} < {t ffi{
qRFiDt F-d].lq 

q(E s" < €rHiq q? I

(c) Let G be a grouP and a e G Let f : G-+G

be given by f(x) : axtr for every xeG' Then

show that f is an isomorPhism'

<K[ qq G .qBt q(E qts a e Gl {{t qE f :

G+G s .4cwic< fiTt t{cq. s (x) : &x{1,

vxeG cqSsl c{ f ,qh q{lqqE.t e3 |
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(d) Prove that the set Z[i] : {a * bi : a, beZ)

is a ring under the usual addition and

multiplication of complex numbers'

emtq Eq 6{ qFq q$iFr Rttt qFp eFqTE

qfc4m qiRF Zl\4 : {a + bi : a, beZ} €bl

<qs {t{ <tK r

(e) If A and B ate two non-singular square

matrices of the same order, then show that

(AB)-t:g-t6-t'

. {fr A ql-s B €(s nlqK <fix ffiar+mE{ qls

A-r, B-r fu qs, NIFrq?E mKt c{ (AB)-1:

B-1A-1.

PART _ IV

Answer either (a) and (b) or (c) and (d) from each

of the following questions : 10x3:30

\5.qs fi{"t grlr{FFt e3 (a) qtq (b) ryqtn (c) El+

(d)< B€{ fr:n a

4. (a) A non-empty subset H of a group G is a

subgroup of G if and only if ab-t e H for

every a, beH. Prove this. 5

dql6t s-$ fi q$ G < qRs €"m<qG H q({6K

s"Fryqq q? {ft qts {frCq ab-reH, va, beH
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(b) Let G: {-1, 1}, which is a group under

multiptication. Let f : Z.+ G be given by

,,,f(n)={1,'i|ll:::f

Show that f is a onto homomorphism and

find ker f.

s{l G : {-1, 1} R eF"t qfcalcs ebt qqqr TEFI

f : z -+ G s salE frrt q6{ q(Br{h s-qt RcR g'

r(n)={1, *:H,fl*
el5tt6t '<r{t n r eU qlRIn<F qTq'4et, ker f e
fr.f* nqr r

(c) Let G be a group and H S G a, beG. Then

show that

(D aH : H<+ aeH

1ii) aH : bH <+ a-lbeH

<qt G eh qg qFF H s G a, beG eNf.t Ftt
6T

(i) aFI : H <+ aeH

(ii) aH : bH e a-rbeH
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5.

(d) If fR* is the multiplicative goup of positive

real numbers, then show that ([R*, .)+ ([R, +)

5

qfr tR.: {xelR : x>0} qFF [R* t<"t qlc"lrr
qbt qqq I cq-il{t c{ (1R., .) + (lR, +)

(a) Define a ring. If R is a ring such that x3 : x
for every xeR, then show that R is

commutative.

ffnilq ff@t Ft-q r R qbt fflll {b x3: x, x€R,
6Erdr{ta cqst c{ R ,44 Try* {dK E{ I

(b) Show that an integral domain need not be

a field. Also show that a finite integral
domain is a field.

cq{{t c{ ctt fi6* <tE ebt 6€Fcr {qh€ 4E{ I

skfr ffig+t s qfrq "t{ffir qt$ qbt 6scr q{ I

(c) Let F denote the set of all mappings f,lR+tR
such that f is continuous. Define : 5

For f, eefl (f+g) (x) : (x) + g(x),

(f.g) (x) : (x).g(x), xelR

Show that <F,+,.> is a commutative ring with
unity.
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tr<t F qh f : [R,+[R qRfr{ TdFl-Grtqq qia& 
r

t$s +,. s-Es frsf qr< qqwKh oqt tqrql
(ftg) (x):(x) + g(x),

(f.e) (x) : f(x).g(x), xe [R, f.geF

ffi1ot c{ (F, +,.) cbf qs<F ffiE RftB srRRrrr
<6tTI I

(d) Show that aring R is without zero divisors
if and only if for a, b, c e Ro ab :'ac, a #
0 imply b: c. 5

cq"Ft c{ R<dR qbtW srsTsRe{ qk qfr lq|s.
{fr6q a, b, ceR, &b : ac) a;* 0 +b:c

6. (a) If A and B are square matrices of order n,
then'show that adj(AB) : adjts. adjA. 5

qfr a \TFF B sgd n nt€Fr <5fFf{- ffi--q"ss
. q3, 656-q?E oq.{<T R adj(AB) : adjB. adjA

(b) Find the rank of the matrix

(r I 1 -l)
^:l\ 

2 3 4l
(3 4 s 2)

by reducing it to Echelon form. 5

Echelon q1-E1-qs efsH ffi $qr{F ffiq-$w'
Ar rstB fr{{ n-qr r
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(c) Solve by matrix method: 5

dlq-+q qqFr{ qql{\5 rTfl{q <r{t 3

X+y+Z:6

x - y + z:.2

2x+y-z-1"

(d) For the matrix A = [1 ?r] verifu that
LJ -).Jz*,

ha:al . lel= lal'

" 
= [1 ?r),.,ffiq-+m<n< laojal .lal= lelt

qgiter{ <'<t r
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