7. a
b)

b)

[4]

What isanided of aring ? Defineaprincipal ided. 3

Consider theringof dl integers. For two positiveintegers
a, b show that

(@+(b)=(d)  d=gcd(ab)
(@)-(b) =(c) c=Lcm(a,b)
where(x) istheprincipal ideal generated by x. 8

Show that inacommutativering R with identity, aproper
ided Pof Risprimeiff R/Pisanintegra domain. 9

Provethat apolynomial of degreen over afield F can
haveat most nrootsin any extensionfield. 7

If pisaprime, provethat (Zp, + ) isafield. 7

Show that inacommutativering R withidentity, anidea
of Rismaxima iff R/M isafidd. 6

Ex/CSE/Math/T/125/2018 (Old)
BACHEL OR OF ENGINEERING IN COMPUTER SCIENCE AND
ENGINEERING EXAMINATION, 2018
(1st Year, 2nd Semester )
MATHEMATICS- VD

Time: Threehours Full Marks: 100

(Answer any five questions)
1. a Findtherank of thematrix

2 2

-1 -9

3 7 | reducingittonormal form. 8
-2 0

w
= N M O

-3
b) Solvethefollowing sytem of equations(if possible)

i) X+y+z+w=0
3X+4y-z=0
X+2y-3z+u=0

i) Xx-2y+z-w=-1 6+3
X-22+2w =-4
5x-4y+w=-5

c) Explainwithreasonswhether
(A +B)%> =A%+ 2AB+B?

hold for square matrices. 3
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b)

b)

b)

[2]

Find the eigen values and eigen vectorsof the matrix

3 21
2 -1 0 9
-2 2 0
State and prove Caley-Hamilton Theorem. 6
Defineavector space. 2
Inavector space (v, +,-) provethat
) (-¢)a=c(-a)=—(ca)
) cao=0=c=00rq=0 Vaev, ceF. 6

Definethedirect sum of two subspaces of avector space.
If M and N are two subspaces of a vector space
(v, +,-) thenprovethat v =M ® N 1+6

Showthat (1, 1, 1), (1, 2, 3), (2, -1, 1) forms a basis of
R3 and express (3, 4, 5) asalinear combination of these
vectors. 7

Definethe basis of avector space. Provethat any finite
dimensional vector spacehasabasis. 2+6

If {a,B,y} isabasisof avector spaceV then show that
{a+B, B+7, y+a} isdsoabasisof V. 4

b)

b)

[3]
Find the basisand dimension of
) S={(x,y,2)eR®:2x-y+3z=0}
i) Sisthespaceof all 3rd order symmetric matrices.
8

Definealinearly dependent set of vectors. Provethat a
set of r non-zero vectors {a,,a,, --,a,} is linearly
dependent iff. at least oneof o; isalinear combination of
preceeding vectors. 1+7

Defineagroup. Provethat (G,-) isagroupiff for any two

dementsa, b € Gwehave a b eG. 145

Show that afinitegroup (G,-) isacyclicgroupiff there
existsanelement ae G suchthat O(a) =|G|. 6

Let H beasubgroup of afinitegroup G. Show that
) laH|=|H|=|Ha| vaeG
i) O(H) dividesO(G). 10

If Hand K aretwo subgroups of agroup G then show
that HK isasubgroup of Giff HK =KH. 7

Definearing. Givean exampleoacommutativering. 3
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