Linear Algebra M A233

1. Let T:R5 — R? be a MAP THAT WE WOULD LIKE TO BE a linear transformation.

Let T'(v1) = w1, T(va) = ua, T'(v3) = ug, T'(va) = ua, T(v5) = us.

1 1 -1 2 2
0 1 2 3 1
Let vi = |0 ,uo=|0|,u3=| 1| ,v4=|1]|,v5=|—2
0 0 0 4 B
0] 0 0 2 2
[1] 2 -2 2 1
Letu1: 1 , U2 = 2 , Uz = 3 ,Ug = 2 Us = 5
2] 1 —2 4 0
(a) Show that B can be 0.
(b) What value(s) can’t B be? Give a valid reason.
2. Let T:R® — R? be a linear transformation
Let T(vy) = up, T(vy) =ug, T = ug, T(vy) = T(vs) = us,
1 1 —1 2 2
0 1 2 3 1
Let v1 = |0 , Vg = 0 , U3 = 1 1 -2
0 0 0 4 0
0] 0 0 2 2
(1] 2 2 1
Let uy = |1, ue = 2], ug = 21 us = |5
12 1 4 0

(a) What is the matrix representation of T. You need to compute an inverse of a matrix.



(b) Give the matrix representation of T AS THE PRODUCT OF TWO MATRICES.

(c) What it T(2,5,0,-4,7)7

(d) Give a basis for the null space of T?

(e) Give a basis for the column space of T.

3. Let T:(Z3)® — (Z3)° be a MAP THAT WE WOULD LIKE TO BE a linear transformation.
Let T'(v1) = w1, T(v2) = ug, T'(v3) = ug, T'(va) = ug, T(v5) = us.

1] 1 -1 2 2
0 1 2 3 1
Let v = |0f ,uo=|0]|,v3= |1 |,04=|1|,v5=|—-2
0 0 0 4 B
0] 0 0 2 2
[1] 2 -2 2 1
Let ug = |1|,uo=|2|,ug=| 3 | ,us= [2]| us= 1|5
12 1 -2 4 0

(a) Show that B can be 0.



(b) What value(s) can’t B be? Give a valid reason.

4. Let T:(Z3)® — (Z3)° be a linear transformation.
Let T'(v1) = w1, T(ve) = ug, T'(v3) = ug, T'(va) = ua, T(vs) = us,
1

1 -1 2 2

0 1 2 3 1

Let’Ulz 0 , Uy = 0 , V3 = 1 , Vg4 = 1 , U5 = -2
0 0 0 2 0

10 0 0 1 2

(1] 2 -2 2 1

Let uy = |1, uo=|2|,ugs=| 3 | ,us = [2]| us = |5
12 1 -2 4 0

(a) What is the matrix representation of T. Give the matrix representation of the AS THE PRODUCT
OF TWO MATRICES.

(b) What it T(2,1,0,1,1)?

(¢) Give a basis for null space of T.

(d) Give a basis for the column space of T (range of T).

(e) Give the entire column space (range of T).



