Assignment 1

Mada Altiary

1: Subrings and Ideals

(a) Prove the set of all real numbers of the form m + n+/2 with m,n € Z is a subring of the real
numbers.

(b) Show that 27Z U 3Z is not a subring of Z.
(c) Find all subring of Zg
(d) prove that I ={0,3,6}is an ideal of Zg and compute the cosets of Zg\I

(e) Find all principal ideal in Z5

2: Units, Zero divisors, idempotent and nilpotent

(a) Find an integer n that shows that the rings Z,, need not have the following properties that
the ring of integers has.

a. a> = a implies a =0 or a = 1.

b. ab =0 implies a =0 or b= 0.

c. ab=ac and a # 0 imply b = c.

Is the n you found prime?

(b) List all zero divisors and units in , Z19, Z11.

(c) Find all idempotent and nilpotent elements in Zg

3: Ring, Integral domain and Field

Give an example of the following or explain why it is not possible to do so. Justify your answers.
(a) An integral domain that is not a field.

(b) A field that is not a commutative ring.

(c) A commutative ring with unity that is not an integral domain.

(d) A subring of a ring R that is not an ideal in R.



(e) Zero divisors in nZ.
(f) A subset of a ring that is a subgroup under addition but not a subring

(g) A commutative ring without zero-divisors that is not an integral domain.

4: Ring and Field

(a) Let R ={0,2,4,6,8} under addition and multiplication modulo 10. Prove that R is a field.
(b) Let S be the subring of Z;¢ given by S = {0,2,4,6,8,10,12,14}. What is the characteristic of

this ring s

5: True or False

(1) Addition in every ring is commutative ()
(2)The characteristic of 27 is zero (V)

o‘—(3) Everyaring has a multiplicat?‘-/e identity kF‘ 22 \s Y"“S \:\h‘\' 1 Q 1%
(4) Z,, is not integral domain if n is not prime ~U

(5) Multiplication in a field is commutative Y

(6) 27 is not an integral domaim \_

(7) Zg is a subring of Zjo F

(8) A field is a commutative division ring ="

(9) There is exactly one element n € Zg such that n # 0 but n? = 0. ¢

(10) Every integral domain is a field {=

(11) The set of @ddyintegers is a SubrigefiZ = ) odd\

(12) The integral domain Z[i] is not a field ~\ 0 = 1\, 3 5 A ‘S ~ned
(13)His a zer(rzili':;i‘.scf inZs & \x3= i‘io

(14) My(R) is & SoaniRye ring with unity Y&

(15) The element 3 + i is a zero in Zs[i] | = (DY) (V) = 6 x 2\ A2\ ,‘_.\?“
(16) Multiplication in a field is commutative - G g\ - \

(17) R have no zero divisors "\

(18) The only units in Z are 1 and -1 G'\_

(19) Every ideal is a subring =Y
(20) nZ>7Z 7Y
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(a) Prove the set of all real numbers of the form m 4 nv/2 with m,n € Z is a subring of the real
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Show that 27 U 3Z is not a subring of Z.
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(c) Find all subring of Zg
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(d) prove that I = {0,3,6}is an ideal of Zg and compute the cosets of Zg\ [
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(a) Find an integer n that shows that the rings Z,, need not have the following properties that

the ring of integers has.

a. a’ = a implies a =0 or a = 1.
b. ab =0 implies a =0 or b= 0.
c. ab =ac and a # 0 imply b = c.
Is the n you found prime?
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(b) List all zero divisors and units in ,Z1g, Z11.
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(c) Find all idempotent and nilpotent elements in Zg

AN Tdempotent AN Wlpdkent L
2 2 . Bze (med B)
H‘L

Q™ =0
- \630 QMJ%\

ﬁ.z 1 C-@ oo (el

-—
-



.!! Give an example of the following or explain why it is not possible to do so. Justify your answers.

(a) An integral domain that is not a field.
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becsuse 2eZ bt L ¢ 2.

(b) A field that is not a commutative ring.
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(c) A commutative ring with unity that is not an integral domain.
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(d) A subring of a ring R that is not an ideal in R.
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(e) Zero divisors in nZ.
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(f) A subset of a ring that is a subgroup under addition but not a subring
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(g) A commutative ring without zero-divisors that is not an integral domain. zZ.
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(a) Let R ={0,2,4,6,8} under addition and multiplication modulo 10. Prove that R is a field.
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(b) Let S be the subring of Zig given by S = {0,2,4,6,8,10,12,14}. What is the characteristic of

this ring s
2.1 =2%0
2.2 =4 Fo0
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2.5 = losfE6b

2.6 = j2=F0

2. L = Ik+*o0
2.8 = 6 =0
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