7 - 15 Evaluation of determinants
Showing the details, evaluate:

Cos[a] Sin[a] }
Sin[B] Cos[j]

ClearAll["Global *"]

el =Det[(Cos[oz] Sin[a] )]

Sin[B] Cos[B]
Cos[a] Cos[B] - Sin[a] Sin[fA]

e2 = TrigReduce[el]

Cos[a + 3]

The above cell matches the answer in the text.

9 | Cos[n®©] Sin[n O] }
| -sin[n6&] Cos[nH]

ClearAll["Global  %"]

e1=Det[( Cos[n6] 8Sin[neo] )]

-Sin[n6] Cos[no]
Cos[no6]%2 + Sin[no]?

e2 = TrigReduce[el]

1

The above cell matches the answer in the text.
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ClearAll["Global ™ *"]

4 -1 8
Det[[o 2 3
0 0 5

40

The above cell matches the answer in the text.
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0 4 -1 5
-4 0 3 -2
13.
3 1 -3 0 1
-5 2 1 0

ClearAll["Global ™ *"]
0 4 -1 5

-4 0 3 -2
el-Det[ L 3 0 1 ]

-5 2 -1 0
289

The above cell matches the answer in the text.
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ClearAll["Global™ *"]

1200

2 0 ]
9 2
2 16

el =Det[

o o
oON B

-64

The above cell matches the answer in the text.

17 - 19 Rank by determinants
Find the rank by theorem 3, p. 297, (which is not very practical) and check by row

reduction.
4 9
17. | -8 -6
16 12

ClearAll["Global™ *"]

4 9
el = [—8 —6]
16 12
{{4, 9}, {-8, -6}, {16, 12}}



el = MatrixRank[el]

2
The above cell matches the answer in the text.
2

19. 6

D= e
o w !
0NN

48
ClearAll["Global *"]

152 2
el = (1 3 2 6 ]

4 0 8 48
{{1, 5, 2, 2}, {1, 3, 2, 6}, {4, 0, 8, 48}}
e2 = MatrixRank[el]

2

The above cell matches the answer in the text.

21 - 25 Cramer’s rule
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Solve by Cramer’s rule. Check by Gauss elimination and back substitution.

21. 3x-5y=15.5
6x+ 16y =5.0

ClearAll["Global ™ *"]

e1=(3 —5)

6 16
{{3, -5}, {6, 16}}

e2 = {15.5, 5.0}

{15.5, 5.}
e3d = {x, vy}
{x, v}

e4 = Thread[el.e3 == e2]
{3x-5y=15.5, 6x+16y==5.}

e5 = Solve[e4, e3]

{{x>3.5, y»>-1.}}
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e6=e4/.e5
{{True, True}}

The above cell matches the answer in the text.

23. 3y-4z=16
2x-5y+7z=-27
-Xx-9z2=9

ClearAll["Global™ *"]
0O 3 -4
el = [ 2 -5 7 ]
-1 0 -9
{{ol 31 '4}1 ‘[21 ‘51 7}1 {_ll 0! ‘9}}

e2 = {16, -27, 9}
(16, -27, 9}

ed3 ={x,y, z}
{x, v, 2}

e4 = Thread[el.e3 == e2]
{3y-42=-16, 2x-5y+72=-27, -x-92z =9}

e5 = Solve[e4, e3]

{{x>0, y>4, z-»-1}}
e6=e4/.e5

{{True, True, True, True}}

The above cell matches the answer in the text.

25. -4w+x+y=-10
w-4x+z=1
w-4y+z=-7
X+y-4z=10

ClearAll["Global™ *"]

-4 1 1 O
el = 1 -4 0 1
1 0 -4 1
0O 1 1 -4

{{_41 11 11 o}l {11 _41 ol l}l {ll ol _41 1}! {ol 11 1! _4]']'
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e2={-10, 1, -7, 10}
{-10, 1, -7, 10}

e3={w, x,y, 2}

{w, x, v, 2}

e4 = Thread[el.e3 == e2]
{-4w+x+y=-10, w-4x+z==1,w-4y+2=-7,x+y-42z=10}

e5 = Solve[e4, e3]

{{w>3, x50, y->2, z-»-2}}
e6=e4/.e5

{{True, True, True, True}}

The above cell matches the answer in the text.



