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Definition: Let (R,+,.) and (R′,+’,.’) are rings and let   f: R → R′ be a 

function then f is said to be a ring homomorphism iff: 

1)f(a+b)=f(a)+’ f(b)

2) f(a.b)=f(a).’ f(b)

∀a, b ∈ R.



Example(3): Let (R,+,.) be a ring with identity and f𝑎: (R, +, . ) → (R, +, . )

defined as:

f𝑎 𝑥 = 𝑎𝑥𝑎−1 ∀𝑥, 𝑎 ∈ 𝑅

Show that f𝑎 is a ring homomorphism.

Solution:1) L. S) fa x + y = a x + y a−1

= axa−1 + aya−1

2) L. S) fa x. y = a x. y a−1

= fa x + fa y = R. S

= a x. 1. y a−1

= a x a−1ay a−1



= axa−1 .(aya−1)

= fa x . fa y = R. S

∴ fais a ring homomorphism.



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

(R′,+’,.’) then the kernel of f is defined by:

ሽker f = {a ∈ R ∶ f a = 0′

Example: Let f: (Z, +, . ) → (Z2, +, . )defined by:

f a = ቊ
0 𝑖𝑓 𝑎 ∈ Ze

1 𝑖𝑓 𝑎 ∈ Zo

Find ker f ?

Solution: we must prove that f is a ring homomorphism



I)Let 𝐚, 𝐛 ∈ 𝒁𝒆

⇨ a + b ∈ Ze , a. b ∈ Ze

1)f(a+b) =0

=0+0 = f(a)+ f(b)

2) f(a.b) =0

= f(a). f(b)=0.0

II) Let 𝐚, 𝐛 ∈ 𝒁𝒐

⇨ a + b ∈ Ze , a. b ∈ ZO

1)L.S) f(a+b)=0

R.S) f(a)+ f(b)= 1+1=0

2)L.S) f(a.b)=1

R.S) f(a). f(b)= 1.1=1 



⇨ a + b ∈ Zo , a. b ∈ Ze

III) 𝐚 ∈ 𝒁𝐞 ,𝐛 ∈ 𝒁𝐨 ,

1)L.S) f(a+b)=1

R.S) f(a)+ f(b)=0+1=1

2)L.S) f(a.b)=0

R.S) f(a). f(b)=0.1=0

∴ f is a ring homomorphism.

ሽker f = {a ∈ Z ∶ f a = 0′

ሽ= {a ∈ Ze ∶ f a = 0

∴ ker f = Ze


