Math 3110-101 Homework #3 Due: Fri., Feb. 4", 2022

Please remember when submitting any work via email or in person to. ..

[PUT YOUR NAME ON YOUR WORK!]

#1 A function problem

(a) Let f:Z — Z be defined by f(x) = |2z + 1] + 3.
i. Show f is not 1-1.
ii. Show f is not onto.
iii. Let A = {-3,-2,-1,0,1,2,3}. Find f(A) = {f(z) | x € A} (the image of the set A under the
map f).
iv. Let B=1{0,1,2,3,4,5,6}. Find f~%(B) ={z € Z| f(z) € B} (the inverse image of B).

(b) Let g : X — Y. Prove that g is onto if and only if ¢g~1(B) # ¢ (the inverse image of B is non-empty)
for all non-empty subsets of Y: ¢ # B CY.

Recall that for AC X and BCY ...

fA)={f(z)|z€eA}CY and [ (B)={reX|f(x)eB}CX

#2 Dihedral groups: generators and relations style. Recall that ...
D, = <x,y |2 =1, y* =1, and (2y)* = 1> = {1,33,3:2, oz gy ay, 2Py, ,x”_ly}

(a) Write down the Cayley table for Dy. Determine the contents of the center of Dy (i.e., Z(Dy) = {777}).
Note: Recall that Z(G) = {a € G | for all g € G, ag = ga} is the center of a group G.

(b) Fill out the following table for Dg:

element g= || 1 |z | 2% | 23 | 2* | 2® |y | 2y | 2%y | 23y | 2%y | 2Py
inverse g~! = || 1
order |g| = || 1

(c) Simplify yz 'y 3z!1y®z=2 in Dg.

a b

#3 Let H = {[0 c} € 72%2 a+b+c:O}. Show H is a subgroup of Z?*2.

Note: Z**? is an Abelian group under matrix addition.
#4 Let H and K be subgroups of a group G. Show that H N K (the intersection of H and K) is a subgroup of G.

RESUBMIT Type up Homework #2 Problem #3 and its solution in X TEX.
Let a,b,n € Z and n > 1. Suppose that ged(a,n) =1 and ged(b,n) = 1. Show that ged(ab,n) = 1. ‘

When typing this problem up, write it up carefully: Restate the problem. Write in complete sentences.



