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Problem 

Q/ Given that f is a ring homo. From the ring (R,+,.)  onto the ring R′, +′, .′

prove that: 

a) If (I, +, . ) is an ideal of (R, +, . ) then the triple f(I), +′, .′ is an ideal of 

R′, +′, .′ . 

Proof: 1) since 0 ∈ I , then f 0 = o′ ∈ f(I)

∴ f(I) ≠ ∅

2)let f a , f b ∈ f I then a, b ∈ I and since I is an ideal of R then a − b ∈ I

⇒ f a − f b = f a − b ∈ f I [f is homo. ]



2)let f a ∈ f I , f r ∈ R′[ f is onto]

→ f r . f a =

∴ f r . f a ∈ f I

Similarly: f a . f r = f ar ∈ f I [since ra ∈ I, I is an ideal]

∴ f a . f r ∈ f I

f ra ∈ f I [since ra ∈ I, I is an ideal]

∴ f I is an ideal of R′.



b) If I′, +′, .′ is an ideal of R′, +′, .′ then the triple (f −1(I′),+,.)  is 

an ideal of (R, +, . ) with ker(f) ⊆ f −1(I′)

Proof:1) since o′ ∈ I′ and f 0 = o′ then 0 ∈ f −1(I′)

∴ f −1(I′) ≠ ∅

2) Let a, b ∈ f −1(I′) then f a , f b ∈ I′

so f a − b = f a − f(b) ∈ I′

∴ a-b∈ f −1(I′)



3) Let a ∈ f −1(I′), r ∈ R ⇨f a ∈ I′ & f r ∈ R′

f ar = f a . f r ∈ I′ [I′ is an ideal]

∴ ar ∈ f −1(I′)

Similarly: f ra = f r . f a ∈ I′ [I′ is an ideal]

∴ ra ∈ f −1(I′)

∴ f −1(I′) is an ideal of R 



To prove that ker(f) ⊆ 𝐟−𝟏(𝐈′)

Let a ∈ ker(f) ⇨ f a = o′ ∈ I′

⇨   a ∈ f −1(0′)

⇨a ∈ f −1 I′ [since 0′ ∈ I′]

∴ ker(f) ⊆ f −1 I′ .


