
MTH 225
Homework #1

Due Date: February 12. 2023

1. Let ii. v W. Z 1W vectors ni a vc-ctor space - Prove or provide a coutiterexaiitjile: if z is a
linear uoiiibiitatioii of u. V. w then w is a linear conihinat ion of u. v z.

2. Sit pp se f( t ) a jul g (/ ) ale functions froi ii JR to JR2.

(a) Prove that if f(t,,) and g(ti, ) are linearly independent as vectors in 1k2 for some e JR2
H ten f( t ) and g (t) are linearly independent fri net ions.

(h) Show t hat f(t)
= [] and g(t) = [zl] a i-c linearly independent functions.

(c) Show that f(t0) = and g(t0) = ‘] are linearly dependent for all t0 e JR.

Parts (b) and (e) show that the converse of (a) is not true in general.

3. 11w Vruiiskiari of a pair of differentiable functions f(i) g(;c) defined by

W[f C) gr)] = det ([p ])-
(a) Prove that if f and g are linearly dependent their IL[f(r).q(r)) = 0.

h) tse part (a) to prove that if 1111 () ()] t) then f and y are linearl independent

(c) Let f(.r) .r3 and gLr) = [3. Show that f and g are linearly independent bitt
= 0. Why ioes this not contradict puns (a) and (b)?

-I. Coitsidertheset A={1_J:2.a+.r2.1_._2a.+.r2}.

(a) Prove that A is a basis for P-2(JR).

(H Fine the coordinates of p(i) = 1 + 1.r + it-2 in this basis.

5. Let .5,, , (R) denote tire snbspace of iI,2(R) consisting of all svn:inetrh- 72 >( a matrices wit it
complex entries.

(a) Show that a basis for S2x2(R is givert I

1 0 0 0 0 1
0 0.0 1 1 0

(h) Find a basis for S:3x3(R) and determine din(S’3 -(JR)). Yon do not have to prove that
your choice is a basis.
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6 Arcal valued matrix is said to be a seml—m0.gc square if its row surlis awl cullnnn sums. i.e,
the sum of entries in an individual row or column, all add up to the sum iiiiriiber An ecample
is

816
M= 3 5 7

492

(a) Prove that S. the set of all 3 x 3 semt—[nag[c squares. is a suhspace of A13y:1 (a)
(h) Find a basis for S. You cia not have to prove that our choice is a basis awl, as a hint,

chili(S) Ii

7. Find a linear t ransfonnation 1 2
:. K2 such that

= a
= [1

S. Consider the 111a1) T — R4 defined by

—a’
— a•2’ —01 — u,)

02

— 0 ,

(a) Show that T is a linear transfonnation.

(h) Find bases for her ( T) and ml ( T

a b p q .

9. Let A and B = oe 2 x 2 real valued matrices. For earl, at the following
c d r a

hinctiotis, prove that I’ 1I2,2() — JI2x2(—) is a liner, rtransforr,,atiot, and then find its
1 / 4 matrix representation xvitli respect to the standard basis:

411 0 0 1 0 0] 0 1

oo’o 0’L 0,0 ij
(a) T[x Ax.

(h) R[X = XB.

(c) K.V .4.VB.
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