111 WRITE YOUR NAME, STUDENT ID. BELOW !!!

NAME : D :

1(20pts) Let S = {vy,vs,v3,v4} be & subset of R? with
= (1’0’1))'02 = (0) 1’0)"03 = (17 =1 1),7)4 = (1,0,_1)-

(1) Is S is a basis for R3? Why? : : A
(2) Find a subset § of S such that 3 is a basis for 155
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2(30pts) Consider the linear transformation:

T: B(R) > P(R), T(f)=zf'(z)+ f(z).
Let 8= {1,z,2%}, v = {1,1 + z,z + z2}.
(1) Find the matrix representation [T'?
(2) Find the matrix representation [T]"
(3) Let f(z) =1+ 22. Calculate [T(f( o)) |52
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3(20 pts) Let T : R® — R3 be the linear transformation defined as:
T(z,y,2) = (x+y+ 2,2 + 2y + 32,z + 5y + 92).
Determine whether 7' is one-to-one or onto.
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4(30pts) Let T : V. — W be a linear transformation between finite dimensional
vector spaces. Let 8 = {vy,..., v, } be a basis for V.
(1) Assume that there a linear transformation S : W — V such that

Must T be one-to-one or onto? Prove your claim.
(2) Assume that {T'(v1), .-, T(v,)} is a linearly independent subset of W. Must

T be one-to-one or onto? Prove your claim.
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