Sample Questions 3

Let M, «n be the space of all m x n
matrices. Let P, be the polynomials of
degree at most n. Let §,, be the stan-
dard basis of R™. Let I, be the iden-
tity matrix of order n. Let J,, be the
all-ones matrix of order n.

Let Ei; be the 2 x 2 matrix whose 1, j-
entry is 1 while other entries are zeros.
Then B = {E]J,E]/z, Ez/],Ez/z} is a ba-
sis of My >.

. Let f: Myy2o — Moy be a homomor-
phism defined by f(A) = J,A. Find
Rep&%(f).

. Let f: Moy — Moy be a homomor-
phism defined by f(A) = A". Find
Repglg(f).

Let B,, ={1,...,x™} be a basis of P,,.

.Let f : P, — P; be a homomor-
phism defined by f(p(x)) = p'(x). Let
g : P1 — P, be a homomorphism de-
fined by g(p(x)) = q(x) with q'(x) =
p(x) and q(0) = 0. Find Resz’B](f),
Reth%z(g), and Repgzﬁz(g of).

. Let f : P, — R3 be a homomorphism
defined by

Find M = Reprz,ss(f)' (A matrix of
this form is called a Vandermonde ma-
trix.)

. Let
(x —2)(x —3)
pi(x) = 1-2)1-3)
(x—1)(x —3)
p2(x) = 2—1)(2=3)
(x—1)(x—2)
ps(x) = G162

(These are examples of Lagrange poly-
nomials.) Let g : R® — P, be a homo-
morphism defined by

g(

a
b] ) = api(x) + bpz2(x) +cps(x).
C

Find N = Repsslgz(g). Then check
MN = NM =1s.

. Let B ={vq,...,v,} be abasis of a vec-

tor space V. Let Ay, ..., A,, be some real
numbers. Suppose f: V — Vis a ho-
momorphism defined by f(vi) = Ayv;.
Find Rep,, 5 ().

. Let B = {vq,...,vn} be a basis of a

vector space V. Let A be a real num-
ber. Suppose f : V — V is a homo-
morphism defined by f(v;) = Avy and
f(vi) = Avy +vi_; for all i > 2. Find
Rep; 5 (f).



