Math 6091/3091: Recitation 6

Naufil Sakran

Do all of the following problems. Here Pgp_.p/ denotes [I]g/ from the book.

(1) Consider the basis B = {uj,us} and B’ = {u},u}} of R? where
— 2 — 4 ! ]- ! _].
Uy = 2/ U2 = -1/ Uy = 3/ Uy = -1

(a) Find PB~>B’ and PB/A)B.

Sol:
1 -1 : 2 4 0 -25
PB—>B’ - T?”@f . = (_2 _6 ;)
3 -1 : 2 -1 '
2 4 1 =1 1.3 —0.5
PB/*}B:TTBJE ) = (04 0 )

2 -1 3 -1

(b) Find [w]p where w = (_3

5). Use Pp_, g to compute [w]pr.

Sol:
To find [w]p, we do the following

G )0 = (%) = =)= (3)
o = Poewlle = (& 22) (5) = (57)

(2) Let T : R? — R? be the linear transformation defined by

So,

T(u1) =v1 —2v3, T(u2) =3v1 +v2—v3

where
3 5 1 -1 0
ur= |11, U2 =gl vp=1|01{, voa=|2], wv3=|1
-1 2 2

Find the matrix for the linear transformation 7" with respect to the standard bases i.e. find the
formula for T

Sol:



Let ey and es denote the standard basis of R? and R? respectively. So,

35 : 10 2 -5
g, = rref = <_ )
(1 2 10 1) b

100 : 1 -10 1 -1
Iy =mmeflo 10 0o 2 1|=(0 2
. 12
o o1 : -1 2 2
So,
[T]es = (NG TIAE,
1 -1 0 1 3
=10 2 1 0 1 (21 _35>
-1 2 2 -2 -1
0 1
=1-5 13
—7 16
So,
Y
T(z,y) = | =5z + 13y
—T7x + 16y
(3) Find the determinant of the following matrices:
1 -2 3
<é _73) and 6 7 -1
-3 1 4
Sol:
_ 1 -2 3
6 7 =25 and 6 7 =1 =152
-3 1 4

(4) Show that the matrices

A= (3 l;) and B = (g ;)

commute (i.e. AB = BA) if and only if

b a—c
e d—f =Y
Sol:
Note that
AB = BA

6065696 )

ad ae+0bf\ [ad bd+ec
0 cf —\0 cf

ae +bf =bd+ ec



Now

b a—c

e d—f

bd—f)—e(la—c)=0

bd —bf —ea+ec=0
ea+bf =bd+ ec

=0

(5) Prove that the equation of the line through the distinct points (a1, b1) and (ag, bs) can be written as

z y 1
al b1 1|=0
as bg 1
Sol:

z y 1

ay bl 1 :x(bl —bg) —y(a1 —QQ)+1(a1b2 —blag)

a9 bg 1

So,

x(by — b2) —y(ar — az) + (a1ba — braz) =0
y((ll — CLQ I b1 — bg) (a1b2 — b1(l2)

. b1 — by alb2 — biay
N a1 — ag a; — a9

Which is the equation of the line.



