Prof. John Beachy MATH 420 2/17/2010
Homework 5 due Wednesday, February 24, 2010, in class
Hand in:

From the Study Guide: page 19, §2.1 #37, 39, 41, 43, 45 (2 pts each)

37. In each of the following parts, determine whether the given function is one-to-one and whether it is onto. If the
function is one-to-one and onto, then find its inverse.

( ) f:Zyo — Zyo; ([w]lg) [7$ + 3]12, for all [ ]12 € 7o

( ) f 215 — Zyo; ([56}12) [8:2 + 3]12, for all [ ]12 ISWAY

( ) f Zlg — Z12, ([1]12) [ ]12, for all [IE]12 € 212

(d) f:Zi2 — Zuz; f([2]12) = [a]fy, for all [z]12 € Zy»

(e) f Z7, — Z35; f([zhe) = [2]1y, for all [z]15 € Z75

(£) f: 275 — Zio; f([z]i2) = [2]3, for all [z]12 € Z7y

39. Define f : Zig — Z}, by f([m]io) = [2]7}, for all [m]i € Zo.
(a) Show that f is a Well defined function.
(b) Is f one-to-one and onto?

41. Show that each of the following formulas yields a well-defined function.
(a) f: Zg — Zg defined by f([x]g) = [322 — 3z + 1], for all [x]g € Zg
(b) f: Z1o — Zg defined by f([z]12) = [22% — 42 + 6], for all [x]12 € Z12
(b) f:Zy5 — ZZ defined by f([z]15) = [323]5, for all [z]15 € Z7

43. Let n be a positive integer. Show that i : Z* — ZX defined by i([z],) = [z],,!, for all [z],, € Z is a well-defined
one-to-one correspondence.

45. Let m,n be positive integers with m | n, and let k be any integer. Show that f : Z} — Z defined by
f([x]n) = [x]k,, for all [z],, € ZX is a well-defined function.

From the text:
Section §2.1 #11, 15, 19, 20

11. Let k and n be positive integers. For a fixed m € Z, define the formula f : Z,, — Zj by f([z]n) = [mz], for
x € Z. Show that f defines a function if and only if k|mn.

15. Let f: A — B and g : B — C be functions. Prove that if g o f is one-to-one, then f is one-to-one, and that if
go f is onto, then g is onto.

19. Let f: A — B be a function. Prove that f is one-to-one if and only if f o h = f o k implies h = k, for every set
C and all choices of functions h: C — A and k: C — A.

20. Define f : Zpp — Zpy X Zp, by f([2]mn) = ([2]m, [2]n). Show that f is a function and that f is onto if and only
if ged(m, n) = 1.



