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NAME : 1D

1(15pts) For each of the following subsets of R?, determine whether it is a vector
subspace of R3. Explain your reason.
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2(20pts) L :
) Let T: P Z(R) — P,(R) be a linear transformation that satisfies

T+a)=1-32, Tz+2?)=2+4 T(z—2%)=2z-12"

Find i :
the matrix representation of T with respect to the standard basis 8 = {1,,z*}.
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3(25pts) Consider the following subset § of Py(R).
S = {1 - g,z $2f, a%aa? L 4 G4

(1) Is S linearly dependent or linearly independent?
(2) Is z + 22 + 223 contained in Span(S)? Explain your reason.
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4(25pts) Consider the following linear transformation:

T:R*5R® T(abc)=(b+ca+ca+b)

Dgterm'me whether T is diagonalizable. If it is, find a basis B such that [T]p is
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5(25pts) (1) Use the Gram-Schmidt process to {1,z xz} to find an orthonomal basis
B of Py(R) with respect to the inner product (f,9) = [2, f(z)g(z)dz.
(2) Find the Fourier coefficients of h(z) = 22 with respect to 5.
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6(.20pt8) Assumt? that V is a vector space with a basis § = {v1,vs,v3,va}. Let
T :V = V be a linear transformation that satisfies:

Tv, =vy, Tvya=ws, Tuz=1us, Tvs=20;+7s.
(1) Calculate the characteristic polynomial of T'
(2) The linear transformation T satisfies the identity:
T —T?=qa-T+b-ldv
on of V. Find the numbers a and b.
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7(25pts) Let A be a square matrix with characteristic polynomial equal to (t —2)'"-
Assume that the dot diagram of A is the following:

(1) Write down the Jordan canonical form of A.
(2) Calculate dim R(A — 2I) and dim R((A — 2I)?).




8(25pts) Consider the linear transformation:
T:PBR) - BR), T(f(2)=f"()+f(@)+f0)

(1) Find all eigenvalues of T and the corresponding dot diagrams.
(2) Find a basis y of P(R) such that [T, is a Jordan canonical form.
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9(20pts) Find the linear function f(t) = co + c1t that has the best fit to the data:
{(0, 0)) (1a2)1 (2: 1)’ (31 —1)1 (4, 0)} o {(tiayi); 1<:1< 5}
with respect to the error: E = 2?:1 (co + c1ti — us)*.
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