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Practical -03
Objectives

Practical no 3. Ring, Subring, Ideal and Integral domain

1. Let R be a ring and a. b be non-zero elements of . The equation ax = b

\w/]'ms a unique solution in K. {c) has atmost one solution in K.
(b) may have more than one solution in R. {d) None of these.
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2. The group of units of the ring Z,; is

a) {1.3.5.7 95
WA B ged®
{1.2,3.4.6,7.8,9,11,12,13, 14, 16, 17, 18, 19, 21, 22, 23, 24} mod 25.

1,2
{c) {1,4,8, 12,16,20} mod 25.
(d) {1,3,6,9,12, 15,18, 21, 24} mod 25.
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3. The group of units of a ring is
\/Laf)/a'hclian but mav not be cyclic  (b) Cwvclic  (c¢) may not be abelian  (d) finite
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4. Consider the ring Ma2(Z) = {(f 3) ahoede Z} under addition and multiplication

of 2 x 2 matrices, then A € M(Z) is an unit if -
(a) ad —bc#10 {cleamd only if ad — be # 0.
(b) ad — be is an even integer. (d) ad — be = £1.
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5. Consider the following rings :
%fx) (Zs.+.-) (M) (Z15.+.-) M) Z x Z under component wise addition and multiplication

Hiv) R[x] ,Then
\/Qer)/{i}_k (iv) have no proper zero divisors.

(b) (i), (iii) have no proper zero divisors
{e) (1), (iii) have proper zero divisors.
(d) (i), (1), (iv) have no proper zero divisors
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6. The number of units in the ring Zay is
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7. Which of the following is a subring of (1, +, -

(1) R={a/b/a.be L, (a.b)=1.b# 0. bis not divisible by 3}.
(1) R={a/b/a.be L. (a.b)=1b+#0,bis divisible by 3}.
(i) B ={a/b/a.be L, (a.b)=1.b# 0, ais divisible by 3}.
(i) R={2?:x € Q}.

(a) (1) and (iv) (b) (i) and (iv) M} and (i) (d) omly (1).
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8. Let R and § be rings. Consider the ring R x S5 under component wise addition and
multiplication.
(a) If R. S are integral domains, then R x S 1s an integral domain.
(b) R x §is an integral domain if and only if R, S are integral domains.

- 5 is not an integral domain, whatever R, S may be.
Rx S t t 1d hat R.S may t
(d) R x S is not commutative even if R, S are commutative.
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9. Let R be an integral domain. Then, z* = 1
\MHH exactly two solutions.  (b) may not have any solution.
(¢) may have more than two solutions.  (d) None of these.

xX?=\ = *-1=0
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10. Consider the following rings: (1) Zys (11) Zyz (1i1) Zig (iv) Z14, then
(a) (1), (it), (ii1) ,(iv) have nilpotent elements. (1), (ii) have nilpotent elements.
(¢) (i11), (iv) have nilpotent elements.
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(d) None of these have nilpotent elements.
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Objectives

11. In an integral domain the number of elements which are their own inverses is
L]

(b) lor2 (c) 2

(a) 1

(d) inflinitely many.

Solution:- x.x=1-x%2=1

an integral domain has at most two elements that satisfy the

equation z* = 1.

As,(xz—l) =0=>(x—Dkxx+1)=0
As itis an integral domain then either
Either,x-1=0o0or x+1=0

Hence have two solutions .

Option (c)
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12, In a ring (#,.+,-) where n is a positive integer > 1

(ia*=a = a=0ora=1foracZ,.
(i) a-b=0 = a=0orb=0fora,becZ,.
(iii) a-b=a-¢c,a# 0 = b=clor b,c € Z,. Then,
(a) the statements (i), (ii), (iii) are true.
(b) the statements (i) is true but (i), (iii) may not be true.
(¢) the statements (i), (ii), (iii) are true if 7 is prime.

(d} None of the above,

(i) (az—a)=0:> a(a—1)=0=eithera=0 ora=1

(i) a.b =0 = either a = 0 or b=0 when nis prime we get Z,,is

an integral domain.

(iii) We know finite integral domain is a field Z,,is a field . All non zero
elements has its inverse.

For any non zero a there exists a™
salab=alac

=>b=c

Which is true for all prime n .
Option (c)

1 suchthata.b =a.c

3. Il R is a ring and a, b are zero divisors in B, then
(a) a1 bis always a zero divisor. (¢) @+ b may not be a zero divisor.
(b) @+ b is not a unit in K. (d) None of these.

Solution :- Let ((1) 8) and (8 (1)> are zero divisors of M, (R )as

1 0 0 0y _ (0 0 1 0\, (0 0)_ (1 0\,
(0 0) a”d(o 1)‘(0 0) b”t(o o)+(0 1)‘(0 1) 'snota
zero divisor of M, (R ) .
Option (c)
a b

0 d
(a) 6 (b} 7 A(c) 5 (d) None ol these.

4. In the ring R ahd € Fy 2, the number ol non-zero zero divisors s

Solution :-

2=((5 o) (o 1)l 0 (o o)l oo 1) 1)
0 1))

Here (0 O) <1 O):(O 0)
"\0 1/°\0 0 0 O
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(0 1)(1 1)_(0 O)
0 1/J\0 0o/ \0 O
4 zero divisors .
Option ( d)

15. Il x is an idempotent element in &, (z* = z) , then
(a) 1 — x is a unit. (b) 14 x is a unit.
(¢) 1 —xis an idempotent,  (d) None of these.

solution :-

As x> =x in Z, then

x’—x=0= x(1-x)=0

Now,(1 —x)?=1-2x+x*=1-2x+x=1—x
Therefore, ( 1-x ) is an idempotent element. - Option (c)

7. Consider the rings [, (%, +, ), Ry (Fga, +, ), Ha My(ZF)), Ry # x & under
component, wise addition and multiplication.
(a) Ry, Ry, Ry, Ry are all integral domains, (b)) Only Ry, Ry, Ry are integral domains.
(¢) Ry is an integral domain,  (d) [y, Ry are integral domains.

Solution :-(c)

As 23 is prime so Z,5 is an integral domain.

But, 10 is not a prime so Zq,is not an integral domain.

Also we know , M,(Z) and Z X Z has zero divisors so they are not inetgral
domain.

I8, Let /2 be an integral domain of characteristic p. Then,
(a) (x4 y)™ =2+ y™ Ve,y € R il and only if m = p.
(b) (x4 )™ = &™ | y™ "l.r'r y € R and m = kp.

(¢) (x+y)" = 2" 4 f,r " Wr,y € R and for all n € N.
(d) None of the above.

Solution :- (a)
(x + y)m =x"+y™Vx,y €R ispossible only when m =p is a prime.

19. Consider the subset 5 = {0,2,4,6,8} of Zp.
(a) S is a subring of Zyy. (b) S is not a subring of &,,.
(c) ‘:’ 15 a subring with multiplicative identity 6.
(d) S is a ring with multiplicative identity 6.

Solution :- (c)
$S={0,2,4,6,8}mod 10
6X2=12= 2 (mod 10)

TYBSC Sem 6 Page 6



6X4=24=4(mod 10)

6X6=36=6(mod 10)

6X8=48 = 8 (mod 10)

Then S will be a subring with multiplication modulo 10 and identity is 6.
Asa.banda-b €S Va,be S

20). Let R be a ring in which 22 = x for all z € R. Then,
(a) R is an integral domain with characteristic 3.
(b) R is field with characteristic 3.
(¢} Characteristic of R is 2. (d) None of these,

Solution :- (c)

B={0,1}forallx€ R ,x? =x

Characteristic of a Boolean ring is always = 2.

21. The characteristics of the ring #s x &5 under component. wise addition and multiplication
is
(a) 180 (b) 3 (c) 60 (d) 6

Solution :- (c)

Here,Zq1, X Zq5

Here characteristic is equal to .

l.c.m.= (12,15) =60

22. € R[] is

(a) is a unit in R[z|.

(b) is a zero divisor in R[z].

(¢) is neither a unit nor a zero divisor in R[z].

(d) None of these.
Solution :- (c)
As, R [x] / ( x) is isomprphic to R which a field then x is irreducible
element i.e. a prime element in R[x] then x is not unit as well all zero
divisor.

24, Which of the following is true
(a) Zli], Zslt] are integral domains and Zyli] is a field.
(b) Zyli], Zsli] and Zyli] are fields
(¢) Zyli], Zglt] are fields and #yli] is an integral domain.
(d) Only &yli] is a field and Zy|i], Zs[t] are integral domains.

Solution :- (b)
Here Z,[ i], Zs[i] and Zs]i]
Here out of this three only all are finite integral domains.
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As we know all the finite integral domain is a field . Hence
Z,| i],Zs[i] and Zs[i] all are field .

26, I Hy = {a+bi+ej +dk:abedec Z} then the multiplicative group of units of Hy is
(£1).
(1,4,4,k)
) {41, +i, +4, £k)
d) Hy — {0},
Solution :- (c)
a+ib+cj+dk € Hy
iX(-)=1,(-Dx(-1)=1,jX(-)) =1, kx(-k)=1,1 x1=1

i)
)

'y
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