S14 Final Exam Problem 1
Linear Algebra, Dave Bayer

[1] Using matrix multiplication, count the number of paths of length ten from y to z.

A

&
Y
N

10 paths



S14 Final Exam Problem 2
Linear Algebra, Dave Bayer

[2] Find the 3 x 3 matrix that projects orthogonally onto the plane

x—z =0

N =
—_ O M
oS NN O
—_ O M
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Linear Algebra, Dave Bayer

[3] Find f(n), where f(n) is the determinant of the n x n matrix in the sequence

3 2
320 3200 1 3

3 2 1 3 20
[3] 13 2 0 1

1 3 01 3 2
01 3 00 1 3 00
00

Your final answer should be in the form f(n) =ar™ + bs™

SO = W o

— w N oo

w N O oo

fn)= 2 -2~ — 1
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[4] Find e** where A is the matrix

21 2
A=1]020
2 2 2
2 1 =2 2t [0 2 et [2 32
A=0,2,4 eM=-| 0 0 0|+ —1|0 2 — 10 00
Yl o 1 9 210 -1 Y19 3 2
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[5] Find e** where A is the matrix

210
A=1]120
2 21
st [1 10 ot 1 —1 000
A=31,1 eM=_—-110|+—=|-1 1 +tet {0 O O
212 20 21 9 o 000
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[6] Solve the differential equation y’ = Ay where

1
A=0,2,2 et = 0
1

N =

—_

—_

\&]

+ te*t

oS = O

oS O O

oS = O
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[7] Solve the differential equation y’ = Ay where

—2 2 -1 2
A=1|-11 =2/, y(0) = | 0
-1 1 1 1
A=0,0,0
1 00 -2 2 -1 ,[3 -3 =3
e =1010| +t|-11 2| +—13 -3 =3
0 01 -1 1 1 0O 0 0
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Linear Algebra, Dave Bayer

[8] Express the quadratic form
3x* + 2xy + 2y* + 2yz + 327

as a sum of squares of othogonal linear forms.

310 1 1 -2 1 3 1 0 —1

A=13,4 A=1]121]| = 3 -2 4 2| + 5 00 O
013 1 -2 1 -1 0 1
1(x—2y+z)2+§(x—z)2+—(x+y+z)2
6 2 3



