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THREE YEAR B.Sc./B.A. (CBCS) DEGRER EXAMINATIONS, OCTOBER/NOVEMBER, 2019
FIFTH SEMESTER -
Part II - Mathematics
Paper V— RING THEORY & MATRICES

Time : 3 Hours Max. Marks : 75

PART - A
&0 - o
&
Answer any FIVE of the following questions.
508 IS A3 6> [93)0% SSrgrssven Frabosw,

(Marks : 5 x 5 marks = 25 marks)

L. If R is aring and a, b, ¢, d € R then prove that

(@) (a+b)(c+d)=ac+ad+bc+bd.

b)) a+b=c+doa-c=d-b.
R 255000 a, b, ¢, d € R @009
(@ (a+b)(c+d)=ac+ad+bc+bd

b)) a+b=c+doa-c=d-b & I7508.

2. Prove that a field has no zero divisors.

2.8 §ER8 Hrig grasseen &0t S0,

3 If the characteristic of a rihg is 2 and the elements a, b of the ring commutes then prove that

(@+bf =a®+b* = (a-b).
J0aho R ¥, erdedo 2 @ow g, b e R &) SoresS8 e ddsoh $ogdy  Dredods
(@+b) =a®+b* = (a - b) @ 5508

4. Prove that the ideals of a field are only {0} and f itself

2.8 3|85 By, es¢5ozen {0}, f e S7e @ Sesod.

5. If /is a homomorphism of a ring R into the ring R’ then [ is an into homomorphism iff

ker f = {0}.
R 50000 08 R 5001708 [ 2.8 5506756 e f a8 9085568 oS S3EE Do
oo ker f = {0}. )

6.  The homomorphic image of a commutative ring is a commutative ring.

DAL SOAHBN ANE), ADETIT® [HBDo2350 IL5AH SeahSm BIHB0ED S50,
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7. Find the rank of the matrix A =3 7 1.
‘ 5 9 3
1 20
A=13 7 1[308s 89 £8°,08. |
45 9 3]

© 8. Show that the equation x + y+z=4, 2%+by-2z=3, x+7y—"Tz=5 are not consistent

x+y+2=4; 20 +5y-2z=3, x+Ty—"Tz =5 e LT I35 fgcsmeax)amo&.

210
9.  Find the characteristic roots and characteristic vectors of |0 2 1.
0 0 2
210
0 2 1|3r@% o¥eds surere, 5870 L0808,
0 0 2
10. If A :[ 3 1} then express 24° —-3A4"+ A ~4] as a linear polynomial in A by using

Cayley-Hamilton theorem. _
3 1] - . ,
[ } @00l 38 Truded dmrosrd) edrRod 24° -34% + AT -4l D 28 W)

TVIE 9 SI°H0C.
PART-B
H - &
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Answer any FIVE of the following questions choosing atleast ONE question from each Section.
98 2ES 08 EVR0 2.5 (50 JoDE JHY D D [HHOLH VHEESI0en Erasw.

(Marks : 5 x 10 marks = 50 marks)

SECTION - A

UNIT -1

11. If P is a prime then Z,, the ring of integers (mod P) is a field.
P 2.8 (5g°8 Sog)5 @08 Z,, Jrgroste Socho (mod P Gyaks) @B IS0

12. Prove that the set Z (i) = {a - bi/a, bezi= —1} of Gaussian integers is an integral domain
with respect to addition and multiplication of numbers. Is it a field?
noi)o‘b,s Jrrosee I Z (1) = {a +bifa,bez = —1} Q05O FGEBEd VOO, KesTe Qs
:’,{D'vzg;oé LX)ES%&&D 299005 HWIPH06? 78 a8 3‘@’90 OO ?
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14.

15.

16.

17.

18.

‘ UNIT - 11
Prove that the set ofall 2x2

matrices over old of o . y . . ;
il r the field of complex numbers is a ring with unity

addition and multiplication of matrices.

SR B <
B9S® 05N, HesTre Byrs o) 2x 2 JrB%e S8, X)ogg Sogge §op a8 Jeoho
BHHOE SIHoE.

Prove that every ideal of Z is a principal ideal.

Z BE, 198 BEGO 2.8 (DH°D 3550 9HH0D S0°006.

UNIT - 111

If U is an ideal of a ring R then the set R/U = {x + U/x € R} is a ring with respect to
operations of addition and multiplication of cosets defined as follows :

(@+U)+(®+U)=(a+b)+U and (a+U)(b+U)=ab+U for a+U, b+UeR/U.
R 50018 U 28 880 @and R/U = {x+U/x e R} 550 3800 D080 2H8A0 DT Syps

w3 (a+U)+(b+U)=(a+b)+U 8an (@+U)(b+U)=ab+U a+U, b+UeR/U.

eaan:éc()u})cfo R/ U 2.8 300$0 9 $35°506.

State and prove fundamental theorem of homomorphism of rings.

Soaires® SHETHEr e DERoEr) 50D, DEID0S0G.

SECTION - B
UNIT - IV
1 2 -1 4
- 29 4 3 4
Find the rank of the following matrix by reducing it into normal form s 5 4
-1 -2 6 =17

2 0o B @302 eﬁJ;’:)oe’S6 8 570y oo 895° §%39 gmg‘bo&,

x+y+z=6, x—y+2z=2 2x-y+3z=9 by matrix inversion method.

Solve the equations
9, 2x-y+3z=9 JWEero IHHH @5 28 958 TP

x+y+z=6 x-YtE=T
2280506
(5318MAT15)
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UNIT -V

‘ 6 -2 2
19. Find the eigen values and eigen vectors of the matrix A4 = | - 2 3 -1
’ 2 -1 3
6 -2 2
A=1-2 3 -1| 785 oiS Devden, oKS 58505 8:508° oék.
2 -1 3

20. State andvprove Cayley Hamilton theorem.
S8 Frgodeod AEEoErdy DD, AWD0Sod.
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