Name

Exam lII-A Score

Section I. Short Answer Problems. Answer the prgb ms on separate paper. You do not need to
rewrite the problem statements on your answer sheet! Work carefully. Do your own work. Show
all relevant supporting steps! Attach this sheet to the front of your answers.

1. (4 pts)

2. (8 pts)

3. (10.5 pts)

4. (10.5 pts)

Consider the vector space R’ with basis B = {(~1,2, ',(2,3,0),(2,-1, -},
Suppose that [x] . (=2,3,—1)" . Find the standard coordinates of x .
- ZIANT
X~ ( ¢ )C) B)
Consider the vector space R’ with basis B = {(0,1, -17,(0,1,1)7,(1,0,0)"} .
Suppose that x = (—2,3,—1)! . Find [x] 5
(i]a - (Z}I‘“Z)

Consider the vector space R* . Consider the vectors

u=(-12,0-10",v=021-1,27%, w=(-11,-1,0)" Find

T

Allull, B.][v+w||, C. d(u,v), D. cos0,
¢ iz \ze 0

where 6 is the angle between v and w. Also, determine whether any of the following
pairs of vectors are orthogonal, parallel or neither:

a uandv, b. vandw, c. u-vand w
N J N

Consider the inner product space R* with inner product

<u,v>=uy, +2u,v, +4uv, +u,v, for

U= (ul,uz,u3,u4)T and v= (vl,vz,v3,v4)f . Consider the vectors . Find
u=(-12, O,—l)T, v=(2,1,-1,2), w= (-1, I,——I,O)T

Al|ull, BJ]v+wl|, C.d(u,v), D.cosd, 4
Vio 29 %4 Va7

where @ is the angle between v and w. Also, determine whether any of the following
pairs of vectors are orthogonal, parallel or neither:

a. uandv, b. vandw, c. u-vandw

L N N
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Name Exam IlI-A Score

Section II. Take Home Exam - Take this sheet with you. Short Answer Problems. Answer the
problems on separate paper. You do not need to rewrite the problem statements on your answer
sheets. Work carefully. Do your own work. Show all relevant supporting steps! Staple this sheet
to the front of your answers. Due, 29 November, 5:00 pm.

1. (6 pts) Consider the vector space R2 with bases B = {a,- DT, a, DT} and |
={(, Z)T, (2, I)T} . Find the transition matrix from B to B'. ‘: j.]
3

2. (7T pts) Consider the inner product space [} with inner product
1
<f,g>= J‘ f(x)g(x)dx for f,g € P,. Consider the vectors
0

u=l-x,v=2—-6x,w=-1+3x . Find

A.\f}l_‘ziﬂ B.Hv—;w“ \rgt ,V), D.cosé, J_,,\I__

where 6 is tge angle between v and W Also, determine whether any of the following
pairs of vectors are orthogonal, parallel or neither:

a. uandv, b. vandw, ¢. w-vandw

L Il N

3. (6 pts) Consider the inner product space R* with standard inner product (dot product).
Consider the subspace S of R? which is the span of the linearly independent vectors

u=(-1,0,-2,1)7, v=(,-LLD’, w=(1,-2,1,0)

Use the Gram-Schmidt Orthogonalization method to ﬁnd an Orthogonal basis for S
- T b P~ ‘
1 -1 2 01
4. (8 pts) Consider thematrix A={—-1 1 2 0 —1/. Find bases for each of the four
r 1 01 -1

fundamental subspaces of the matrix A.

besis R(A) = £ (L, 10T, (-LL0T, (22,07}

besis R(AT) = {(300 %,0)T, (0! 01)'1-1'1) (0,0,40,27}
bsts N (A = {(")'1.,"/2,, ) )o)—r)(o)‘:o)a)”T}

basis N(AT) does mt exivt ble N (AT) ¢ {(";%UT}



5. (6 pts)

6. (6 pts)

7. (6 pts)

5 0
_ 1 0
Find the least squares solution of the system Ax = b where A= 13 and
b 1 1 o
-4 T
- 7

.

-8

Find the least squares regression quadratic polynomial for the data points:

(=2,0), (0,3), (1,2), (0,-1), (2,5), (3,4) z
Py S L340+ 628K + O 0653 %

Consider the inner product space C[0,4] with inner product

4
<f,g>= j Jf(x)g(x)dx for f,g e C[0,4]. Construct an orthonormal basis for
0

the subspace P, and then use it to construct a least squares approximation for the

function f(x) = vx .
N Basis = 1 “%.")..{;(K'ﬂ) %(xz“llx*fg‘)}

\f??: .{E.*_._I:ix-..LXz.
8¢ 35 Jt



