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General Examination: Algebra and Linear Algebra

Problem 1. Let G be an abelian group, K = {g€ G| g*>=1},and H = {g? | g € G}
Prove that G/K ~ H.

Problem 2. Let p,q be distinct primes and n € N satisfying ¢ { p' — 1 for every
1 <i<n—1. Prove that every group G of order p"q is solvable.

Problem 3. Let R be a finite commutative ring with unity. Prove that every prime
ideal in R is maximal.

Problem 4. Let R be a commutative ring with unity, 7,/ ideals in R.

e Show that /N J is an ideal in R.
e Show that/+J={a+b|a€cl, beJ}isanidealinR.

e Show thatif /+J =R, then R/(INJ)~R/I XxR/J.



