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Theorem9: Let f be a ring homomorphism from (R, + ,.)into the ring  

(R′,+’,.’) then (ker f , + ,.) is a subring  of the ring (R, + ,.).

Proof: 1)  since f(0)=0′

⇨ 0 ∈ ker f

⇨ ker f ≠ ∅

2)Let x, y ∈ ker f

⇨ f x = 0′ , f y = 0′

⇨ f x +′ −f y =

Definition2: Let (R,+,.) be a

ring and let ∅ ≠ S ⊆ R then

(S,+,.) is a subring of (R,+,.)

iff:

1) a − b ∈ S ∀ a, b ∈ S.

2) a. b ∈ S ∀ a, b ∈ S.

العنصر عندما ينتمي الى
kernel

If b ∈ ker f f(b)=0’  
0′ +′ 0′ = 0′



= f(x + −y )

3) f x .′ f y =

∴ ker f is subring of (R,+, . ).

⇨ x + (−y) ∈ ker f

= f(x. y)

⇨ x. y ∈ ker f

0′.′ 0′ = 0′



Theorem10: Let f be a ring homomorphism from (R,+, . )into the ring (R′,+’,.’) then 

(ker f , +, .) is an ideal  of the ring (R,+, . ).

Proof:1) ker f ≠ ∅ since 0 ∈ ker f

2) Let a, b ∈ ker f

⇨ f a = 0′ , f b = 0′

f a − b = f a + −b

= f a +′ f −b

= 0′ +′ 0′ = 0′

⇨ a − b ∈ ker f

Definition: Let  (R ,+,.) be a ring and 
∅≠I⊆R then (I,+,.) is an ideal of        (R 
,+,.) iff:

1. a-b∈I ∀ a,b ∈I

2. ar∈I and ra∈I ∀r∈R,a∈I



3) Let  a ∈ ker f , r ∈ R

⇨ f a = 0′

f ar = f a . ′f r since f is homo.

= 0′. ′f r

= 0′

∴ ar ∈ ker f

Similarly f ra = 0′

∴ ra ∈ ker f

∴ ker f is an ideal  of the ring (R,+, . ).


