
Problems 09
Due꞉ Friday, 13March 2026 before 23꞉59 ET

P9.1. For each of the following field extensions, determined whether it is Galois.
i. ℚ ⊂ ℚ(√7, 3√7).
ii. ℚ ⊂ ℚ(𝛼,𝛽) where 𝛼 and 𝛽 are distinct roots of 𝑥3 + 𝑥2 + 2𝑥 + 1.
iii. 𝔽𝑝(𝑡𝑝) ⊂ 𝔽𝑝(𝑡) where 𝑝 is a prime integer and 𝑡 is an indeterminant.
iv. ℂ(𝑡 + 𝑡−1) ⊂ ℂ(𝑡) where 𝑡 is an indeterminant.

P9.2. Ⅽonsider the fieldℚ( 3√2 + 3√4).
i. Find the minimal polynomial of 3√2 + 3√4 overℚ.
ii. Show that the field extensionℚ ⊂ ℚ( 3√2 + 3√4) is not Galois.
iii. Ⅾetermine the Galois closure of the field extensionℚ ⊂ ℚ( 3√2 + 3√4).

P9.3. Ⅽonsider the intermediate fieldℚ ⊂ ℚ(√2 +√5) ⊂ ℚ.
i. Find the minimal polynomial of √2 +√5 overℚ.
ii. Ⅾetermine the corresponding conjugate fields.
iii. Show that all conjugate fields are equal.
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