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Theorem11: Let f be a ring homomorphism from (R, + ,.)into the 

ring (R′,+’,.’) then:

1) f(0)=0′

Proof: 1) f(0)

f(0) +′ 0′

=f(0+0)=f(0)+
′
f(0) since f is homo.

=f(0) +′f(0)  

f(0)= 0′



2) f(−a)=−f(a) a ∈ R.

𝐩𝐫𝐨𝐨𝐟𝟐):

f(a) +′ f(−a)= 0′

⇨ f a + −a =

Since f is homo. & from (1) we have:

a+(−a)=0

)f(0

f(-a)=-f(a)  ∀a ∈ R



3) (𝑓(R),+’,.’) is a subring of (R′,+’,.’). 

Proof:3)

⇒ 𝑓 𝑅 ≠ ∅

∀𝑦1, 𝑦2 ∈ 𝑓 𝑅 ∃ 𝑥1, 𝑥2 ∈ 𝑅 𝑠. 𝑡.

𝑓(𝑥1) = 𝑦1 & 𝑓(𝑥2) = 𝑦2

𝑦1 +′ (− 𝑦2) =

∵ 0 ∈ 𝑅 → 𝑓 0 = 0′

𝑓(𝑥1) +′ (−𝑓(𝑥
2

)) = 𝑓 𝑥1 − 𝑥2 ∈ 𝑓 𝑅 𝑠𝑖𝑛𝑐𝑒 𝑓 𝑖𝑠 ℎ𝑜𝑚𝑜.
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𝑦1.′ 𝑦2 =

∴ 𝑓 𝑅 is subring of 𝑅′, +′, .′

)𝑓(𝑥1).′ 𝑓(𝑥2 = 𝑓 𝑥1. 𝑥2 ሿ[𝑠𝑖𝑛𝑐𝑒 𝑓 𝑖𝑠 ℎ𝑜𝑚𝑜.∈ 𝑓 𝑅


