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GERA
MATH 110 - MIDTERM 3/4 /2004

1. In Mpun(F) define Wy = {A € Mpmxn(F)|Ai; = 0 whenever ¢ > j} and
Wy = {A € Mpumun(F)|Ai; = 0 whenever 4 < j}.

Prove that Mpyx(F) = W) @ Ws.

2. Let u, v and w be distinct vectors of a vector space V. Prove that if
{u,v,w} is a basis for V, then {u + v+ w,v + w,w} is also a basis for V.

3. Let T : Myyo(R) — P<2(R) be the linear transformation defined by

T(i 3) = (a+b) + 2cx + dz?

a) Find N(T), R(T), nullity(7"), rank(T") by specifying a basis for each one
of them.

b) Let o and 3 the standard bases for Max2(R) and Pc2(R) respectively.
Consider also v = {1,z + 1,z% + 1} basis for P<(R).

Compute Q the change of coordinate matrix from 3-coordinates to y-coordinates

and the representation matrices [T]5,[7]2.
Check that

T~ Q- [T
4. let V and W be finite-dimensional vector spaces and T : V. — W be
linear.
a) Prove that if dim V' < dim W, then T cannot be onto.
b} Prove that if dim V' > dim W, then T cannot be one-to-one.

5. Let A, B two square matrices, A, B € M, x,{RR) such that AB = A+ B.
Prove that AB = BA.



