MATH 311 Section 501 Quiz on Linear Functions Spring 2013 P. Yasskin

1. Consider the vector space V = Span(e™*,1,e*,e¥) with the usual addition and scalar multiplication
of functions. Two bases are:
fi=e* fo=1 Tfa=€, f1=eX
and
Fi = e, Fo=eX+1, Fs=1+¢ Fq= e +e¥
a. Find fCF, the change of basis matrix from the F-basis to the f-basis.

b. Find C, the change of basis matrix from the f-basis to the F-basis.
Fef

2. Consider the vector space W = Span(l,e*,e™) with the usual addition and scalar multiplication of
functions. Two bases are:

_él =1, _éz = e _ég = e~
and

El =1, Ez = snhx = e _Ze_x E3 = coshx = %

a. Find C, the change of basis matrix from the E-basis to the e-basis.

e-E

b. Find C, the change of basis matrix from the e-basis to the E-basis.

E<e



3. With V and W as defined in #1 and #2, consider the function L : V — W given by
_Gdp _
L(p) = g¢ — 2P

a. First make sure the function L is well defined.
In other words, for p = ae™>*+b+ce*+de* eV, verifythat L(p) € W.

b. Show L islinear.

c. Findthe Ker(L). Give a basis. Whatis dimKer(L)?
Remember: The basis vectors must be functions in V.

d. Findthe Im(L). Give abasis. Whatis dimIm(L)?
Remember: The basis vectors must be functions in  W.

e. Let gq=4e*-2e+2e* and compute L(q) directly from the definition of L.

f. Find A, the matrix of the linear map L from tothe f-basison V tothe ebasison W.
e—f
g. Compute (q); andrecompute L(q) = L(4e™—2e*+2e*) using A.
e—f

h. Find B, the matrix of the linear map L from tothe F-basison V tothe E-basison W.
E—F

HINT: Use A, andtwoof C, C, C andlor C.
e—f ecE E<e f<F Fef

i. Use C tocompute (q)e, the components of q=4e™—2e*+2e* relative to the F-basis.
Ff

j. Recompute L(q) = L(4e™—2e*+2e*) using (q) and B.

E—F
Then check your work by substituting sinhx and coshx into the answer.



