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Read Chapter 15A – Ring Homomorphisms (pages 285-288) and answer the following questions.

1. 	
��� (ring homomorphism)

(a) ��	
��� (ring homomorphism)�

(b) ��	
��� (ring isomorphism)�

(c) �����	Z��n�����	Zn���
��� (natural homomorphism)�

2. �������(NA=Not Applicable)

 !" #$" ��φ 
���� Ker(φ) 
����
Z Zn k 7→ k mod n % nZ &
C C a + bi 7→ a− bi {0}
R[x] R f(x) 7→ f(1)
Z4 Z10 x mod 4 7→ 5x mod 10
Z12 Z30 x mod 12 7→ 5x mod 30 & NA NA
Z12 Z30 x mod 12 7→ 10x mod 30
Z12 Z30 x mod 12 7→ 15x mod 30
Z12 Z30 x mod 12 7→ 20x mod 30
Z12 Z30 x mod 12 7→ 25x mod 30

3. 'φ : R → S()	
��� (ring homomorphism)

(a) ��	
���φ�* (kernel) Ker φ�

(b) +,Ker φ%)-./0�

(c) ��	
���12 .�

(d) +,)-	�./3%4-	
����*0�
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