Yury Ustinovskiy Algebra MATH-UA.0343-003 Fall 2020

Homework 3

Due: Wednesday, September 30

Each problem is worth 10 points. To get the full credit, write complete, detailed solutions. You may use any of the results from the class
without a proof, but you have to state them explicitly.

Each problem is worth 10 points. To get the full credit, write complete, detailed solutions. You may use any of the results from the class

without a proof, but you have to state them explicitly.
Problem 1. a)Describe the set Z7,. Give an inverse for each of its elements.
b) The same question for Z7,.
Problem 2. We define a law of composition on R by
x*y:=x%+p2
Is it associative? commutative? Does it admit an identity?
Problem 3. Let (G,*) be a group. Prove that for any x;,...,x, € G
(%1 *xz*---*xk)_l = x,:l *m*xgl *x{l.
Problem 4. Find an example of a group (G, *) and elements x,y € G such that
(xxp)? = (x*)  (y7)
in G.

Problem 5. List all the symmetries (rigid motions) of a non-square rectangle. Prove that they form a commu-
tative group under composition.



