Linear Algebra M A233

1. Let V'S be a vector space (over R) and suppose vy, vs, U3, v4, V5 are vectors in V.S. Know defintition of
all vector space concepts, defintions and axioms and be able to give defintions and answer true false

questions with supportive reasons.

2. Let T:R® — R3 be a linear transformation. Let T(v1) = u1, T(va) = ua, T(v3) = ug, T(v4) = ua,
T'(vs) = us, T'(vg) = ug. Prove that if

1 0 0
up = |0| ,ug = [1]| ,u3 = 0], then {v1,vs,v3} is independent.
0 0 1

3. Let T:R® — R* be a linear transformation. Let T'(v1) = u1, T'(va) = ua, T(v3) = uz, T(v4) = ug,
T(vs) = us, T(vg) = ug. Prove that if

1 1 1 3
Uy = 8 , Uy = (1) , U3 = (2) SUy = (2) , then the null space of T must have dimension at least 3.
0 0 0 0

4. Let T:R® — R3 be a linear transformation. Let T(vy) = u1, T(ve) = ug, T(v3) = uz, T'(vs) = uy,
T(vs) = us, T'(vs) = ug. Prove or provide counter example:



If vy, v9,v3 are independent, then uy, us, us are independent.

5. Let T:R?® — R® be a linear transformation. Let T(vy) = uy, T(v2) = ug, T(v3) = uz Prove that if

v = ,U3 = ,and uy = then T is one-to-one.
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6. Let T:R> — R3 be a linear transformation. Let T'(vy) = uy, T(v2) = ug, T(v3) = uz, T(v4) = uy,

T(vs) = us,
1 0 0 0 0
0 1 0 0 0
Let v1 = |0 ,uo = |0]| ,u3=|1|,v4= |0 ,v5= |0
0 0 0 1 0
10 0 0 0 1
[1] 2 2 —2 1
Letu1: 1 , U2 = 2 , Uz = 2 , Uy = 3 , Uz = 5
12 1 4 —2 0

(a) What is the matrix representation of T?



(b) What it T(2,3,0,-2,7)?

(c) Give a basis for the null space of T.

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

7. Let T:(Zs3)® — (Zs)® be a linear transformation. Let T'(v1) = uq, T(va) = ug, T(vs) = us, T(vs) = s,
T(vs)

Us.
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1 2 2 -2 1
Let uy = |1 ,ue= (2| ,us=|2|,uqs= 1|3 |,u3= |5
2 1 4 -2 0

(a) What is the matrix representation of T'?

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

(c) Give a basis for the null space of T.

(d) How many vectors are there in the null space of T?

(e) Give three distinct non zero vectors in the null space and indicate how you found them.

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



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



