MA322-001 Apr 14 Practice Exam Name:

1. Inner products and orthogonality - Show work clearly.

3 100
(a) Compute the dot product of a; = 5 | and ay = 7
—10 2

(b) Suppose b,-b; = 1, b, -by = 10, and by - by = 100. Compute (261 + 362) . (461 + 752).

(c) Suppose €1 - €1 =1, € - €3 =0, and Cs - €2 = 1. Compute (2¢; + 3C3) - (4C; + 7Cs).

(d) Suppose ||d;|| =1, d; -dy =0, and ||ds| = 1. Compute ||5d; + 12d,).

(e) Give an example of two vectors f_'; and f_"g with no Os in their coordinates with ﬁ . FQ =0.



2. Projections - Show work clearly.

(a) Suppose a; = [ g } and ay = [ 102 } Compute the projection of a, onto a.

(b) Suppose 61 -61 =1, 61 -62 = 10, and 62 . BQ = 100. Compute the projection of 62 onto

—

b;.

(c) Suppose €; - €3 =1, ¢ - €2 =0, and €y - € = 1. Compute the projection of ¢, onto €.

748
(d) Letd = | 912 |. Compute the projection of d onto d.
1024
. 0 . sin(34)
(e) Compute the projection of f{ = | 0 | onto f, = | log(17)
0 V5



3. Gram-Schmidt - Show work clearly.

1 ) 4
0 3 4
(a) Let &y = | 0 [,a, = | 0 |,d; = | 4 |. Compute vectors g, g, and g3 that are
0 0 4
0 3 4

orthogonal and span the same subspace as &, a, and a3 using the Gram-Schmidt procedure.



4. Least Squares - Show work clearly.

1 0 7
(a) Supposea; = | 0 |,d,= | 1 |,and a3 = | 11 |. Find z; and x5 so that z,a; + x2as
0 0 13

is as close as possible to as.

(b) How close can z1a; + z283 be to a3?

1 4 7
(c)6i=12],C=|5|,and ¢3= | 11 |. How close can x;C; + x5Cs be to C37
3 6 13

Bonus: What z; and x5 work to get that closest value?



MEDIUM version

4. Least Squares - Show work clearly.

a,-a; = 14
1 1 9 -':il . 52 = O
(a) Suppose a; = | 2 |, dy = 1 |,and a5 = | 2 |. Notice that a;-a; = 28 .
3 —1 5 5:2 . 5:2 = 3
ag - 5:3 = 6
Find y; and yo so that y,a; + 1285 is as close as possible to as.
(b) How close can y;a; + yoay be to as?
1 6 9
(c)éi=|1],C=1|4 |,and 3= | 7 |. How close can z1C; + x2C3 be to C37
0 0 5)
1
Bonus: What z; and x5 work to get that closest value? Hint: ¢, = | —1 | + 5¢;.



