
Problems 08
Due꞉ Friday, 6 November 2026 before 23꞉59 ET

Each quotient ring 𝑅/𝐼 in the top row of Table 1 is isomorphic to a ring 𝑆 in the bottom row.

Table 1. Table of quotient rings and rings

𝑅
𝐼

ℤ[𝑥]
⟨35, 80, 𝑥⟩

ℤ[𝑥]
⟨𝑥2 + 10𝑥 + 26⟩

ℝ[𝑥]
⟨𝑥2 − 5⟩

ℝ[𝑥]
⟨𝑥2 + 5⟩

ℂ[𝑥]
⟨𝑥2⟩

ℚ[𝑥]
⟨𝑥2 − 5⟩

𝑆 ℤ ℤ
⟨5⟩

ℤ
⟨25⟩ ℚ ℝ ℂ ℝ×ℝ ℤ[i] ℚ[𝑥] ℚ[√5] ℝ[𝑥] {[𝑧 𝑤

0 𝑧]
|
| 𝑧,𝑤 ∈ ℂ}

P8.1. By exhibiting an explicit ring isomorphism, match the quotient ring ℤ[𝑥]/⟨35, 80, 𝑥⟩
with a ring 𝑆.

P8.2. By exhibiting an explicit ring isomorphism, match the quotient ring ℝ[𝑥]/⟨𝑥2 − 5⟩
with a ring 𝑆.

P8.3. By exhibiting an explicit ring isomorphism, match the quotient ring ℂ[𝑥]/⟨𝑥2⟩ with
a ring 𝑆.
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