Math 2025, Test #2 . Fall 2002 Name:

2 3
1[8P]) Apply the two dimensional Haar wavelet transform to the matrix ( s ) .

4 -2 11 -1
2 0 5 =3
20 -4 2 =2
8 2 -4 -4

2[12P]) Appy the two dimensional Haar wavelet transform to the matrix

3[8P]) Let z = 2+ 3i and w = 3%5. Evaluate the following:
a)z-w=1+%

b) z =

c) 22 =

d) || =

4[8P]) Evaluate the following multiplication of matrices:

1 2][2 1 4
a) =
131 =5 3

1 2

2 9
b)[22—11]12=

4 3

5[28P]) Determine if the each of the following sets is a vector space or not, and state why:

a) The space of polynomials of degree < 5, i.e., V = {E?:o a;jz? |Vj : aj € R};

b) V={(z,y,2) ER® |2z + 2% —y+ 22 =0};

)V ={feCq-1,1) | [} f(t) dt = 0};

d) The space V3 of all functions on the interval [0,1) of the form 237':0 aﬂbf, with arbitrary real numbers ay,...,a;. Here
W) = v(8t - j).

e) Let A be a n x m matrices and V = {x = [z1,...,2,] € R" | xA = 0};

f) V={ueU|T(u) =v} where U and W are vector spaces, T': U — W is linear and y € W, y # 0.

g) The space of functions on the real line R that are solutions to the differential equation y™ +a,_ 1y Y+ .. +agy =0,
e,V ={y e C®°MR) |y +an_1y™ Y +... + apy = 0}.

6[24P]) Determine if the following maps are linear or not, state why:

a)T:R = R T(x,y,2) = 2z +y — z,2y).

b) V the space of polynomials of degree < 5 and W the space of polynomials of degree < 4, T'(p)(z) = 2p'(z) + 3p" (z) .

) T:R* 5 R; T(z1,%2,T3,T4) = 271 + T2 — 373 + 424

d) Let Viy = {Z2N‘1 5N |¥j=0,...,28N = 1:q; € ]R} and T : Vy — V_1 given by

Jj=0
2N _1 2N—171$ 1
Ny _ 2j 2j+1 N-1
T sy = X SN
=0 j=0

e)T:R - R, T(z,y,2) = 2z +y—32,3z+y + 2,2 — 4y + 2).
f) T:C*(R) - C*([R), T(f)=f"+[f"[-



7[12P]) In the following problems, evaluate the given linear map T' at the given point:

a) T:R — R, T(z,y,2) = (2z + 3y, -z + 4y), (z,y,2) = (2,—-1,4);

b) T:C® = C*, T(21,22,23) = (1 +i)21 + 222 —iz3, 21 + (1 — i) 22, 20 — 1523), (21,20, 23) = (4,1 + 0,2 + ).
c) T:C*[R) - C*R), T(f ): ”+4f f =2cos(z) + sin(z) +e”.

d) T:C(-1,1)) = R, T(f) = [, f(t) dt, f(t) = > + ¢ + cos(xt).



