Homework Set 3

MATH 201 — WINTER 2015

Due Tuesday, January 27

Section 1.8

Problems 12, 17, 28, 30.
Section 1.9

Problems 6, 22, 30, 32, 34.
Section 2.1

Problems 10, 12, 16, 18, 26.

PROBLEM 3.1. LetT : R" — R™ be alinear transformation. Let v € R™ be such thafu, v}

is a linearly independent set. {§'(u), T(v)} always a linearly independent set? (Either prove
this set is always linearly independent or find an exampieg ®f 7" such that this set is not linearly
independent.)

M ore on functions: onto and one-to-one

Let X andY be sets. Recall thatfanction f : X — Y is a map which assigns a unique element
f(x) € Y to each element € X. Thedomain of f is the setX; thecodomain of f is the sety".
Recall that forA C X, theimage of A underf is the set

f(A) ={f(z) |z € A}.
Recall that forB C Y, thepreimage of B underf is the set
f7(B)={z € X| f(z) € B}.

Therange of f is defined to bef (X). It is a subset of the codomain.

The functionf is onto if the range off is equal toY’, i.e. f(X) =Y.

The functionf is one-to-one if for eachy € Y, y is the image of at most one element st
Equivalently,f~!(y) contains at most 1 element for every Y.

PrROBLEM 3.2. Decide whether or not each of the following functionsriso.
(@ f:R— Rgivenbyf(z) = 2% — 2z + 1.

|| if 2> —1,

(b) f:RﬁRg“’e“byf@:{xH if 2 < —1.



(©) f:{a,bc1,2} = {0,1,z,y,z} givenbyf(a) = z, f(b) = 1, f(c) =0, f(1) = 1, f(2) = =.
(d) f:R®— R%givenbyf(x) = Ax whereA = B 1 (2)} .

PROBLEM 3.3. Repeat the previous problem, instead determininghi eathe functions is one-
to-one.



