PA3 Matrix Class Verification Test

Coded by Zhao Zixuan (20255742)

|. Matrix Creation

.l Real Matrix

ni- (matl = {{2, 4, 0}, {3, 5, 5}}) // MatrixForm
PR

Out[1]/MatrixForm=
(2 4 0)
355
|.2 Complex Matrix

ne- (mat2 = {{2, 4+21I,3I}, {3+I,5,5+0.35I}, {2, 0, 1}}) // MatrixForm

FRENSR | RERE(U REEN I FERERST
Out[2]/MatrixForm=
2 4+21i 31
3+1 5 5. +0.351
2 0 1

2. Element-wise Operations

2.1 Element-wise Plus

ngl= (mat3 = matl +matl) // MatrixForm

FEREARTL
Out[3]//MatrixForm=
(4 8 0 )
6 10 10

2.2 Element-wise Times

n4i= (mat4 = matl *mat3) // MatrixForm
FEFEAET
Out[4]//MatrixForm=
8 32 0
( 18 50 50 )
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3. Basic Matrix Calculations

3.1.1 Dot Product
ns= Dot[matl, {{2, 5}, {5, 3}, {6, 4}}] // MatrixForm

Out[5]//MatrixForm=
(24 22 )
61 50
3.1.2 Complex Dot Product
6= Dot [mat2, {{2, 5+1I}, {5, 3}, {6+3I,41I}}] // MatrixForm
Out[6]//MatrixForm=
15. +28. 1 10. +8. 1
59.95+19.11 27.6 +28. 1
10. +3. 1 10. +6. 1
3.2.1 Inverse

n7= Inverse[{{4, 2, 6}, {3,5, 2}, {1, 3, 1.5}}] // Chop // MatrixForm

Out[7])//MatrixForm=
0.06 0.6 -1.04
~0.1 0 0.4
0.16 -0.4 0.56
3.2.2 Complex Inverse

ne:= Inverse[{{4+I, 2, 6}, {3,5-1I,2}, {1,3,1.5}}] // MatrixForm

Out[8]//MatrixForm=
0.0373484 -0.007760711 0.225546 +0.1479391 -0.450121-0.166209 i
-0.0873888-0.01430881 0.1346 -0.008488281 0.170089 +0.068553 1
0.169604 + 0.003718671 -0.170574-0.1333871 0.215683 +0.1629751

4. Basic Matrix Operations

4.1 Transpose
ne:= Transpose[matl] // MatrixForm

Out[9]//MatrixForm=

2 3
05
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4.2 Conjugate Transpose
o= ConjugateTranspose[mat2] // MatrixForm
Out[10]//MatrixForm=
2 3-1

2
4-21 5 0
-31 5.-0.351 1

4.3 Trace

1= Tr[mat2]

out11]= 8

4 4 Determinant

inr2]= Det[mat2]

ouiz= 38.6 -17.2 1

4.5 Permanent

ini13)= Permanent [mat2]

outf13l= 58.6 +62.8 1

5. Matrix Functions

5.1 Matrix Power
ni4:- MatrixPower[{{1, 2}, {3, 4}}, 5] // MatrixForm

Out[14]//MatrixForm=
( 1069 1558 )
2337 3406

inf15:= MatrixPower [mat2, 10] // MatrixForm

Out[15]/MatrixForm=
~2.63777x10%+3.47648x10%1 -3.30257x10%+4.6941x10°% i
-1.8244x10%8+5.4098%x10%1 -2.14088x10%+7.19801x10% 1
-4.9648x107+1.11122x1081 -5.99193x107 +1.48407 x10% i
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-3.42453x10% +2.8606
-3.05684 x 108 +4.97513
-7.48703x 107 +9.94361
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6. Linear Systems

6.1 Solve a Linear System
in6l= Solve[xl +2x2+ 3 x3 +4 x4 == 4 &&

2x1+3x2+4x3+5%x4-=-23&&3x1+4x2+5x3+6x4=2, {x1, x2}]
outel= {{x1 > -6+x3+2x4, x2>5-2x3-3x4}}

6.2 Null Space (Kernel)
7= NullSpace[{{1, 2, 3}, {4, 5, 6}, {7, 8, 9}}] // Transpose // MatrixForm

Out[17]//MatrixForm=
1
)
1
6.3 Range

infg]= MatrixRange[{{1, 2, 3}, {4, 5, 6}, {7, 8, 9}}]
oufig= MatrixRange[{{1, 2, 3}, {4, 5,6}, {7, 8, 9}}]

6.4 Rank

o= MatrixRank[{{1, 2, 3}, {4, 5, 6}, {7, 8, 9}}]

ou[19]= 2

6.5.1 RowReduce

inzo- RowReduce[mat2] // Chop // MatrixForm

Out[20]//MatrixForm=

100
010 ]
0 01

in21:- RowReduce[{{1, 2, 3, 4}, {2, 3, 4, 5}, {3, 4,5, 6}}] // MatrixForm
Out[21]//MatrixForm=
10 -1 -2
[O 1 2 3 ]
00 O 0
6.5.2 RowReduce with Step-by-step Solution

in22- RowReduce[{{1, 2, 3, 4}, {2, 3, 4, 5}, {3, 4,5, 6}}, ShowSteps » True]

RowReduce::optx: Unknown option ShowSteps in RowReduce[{{1, 2, 3, 4}, {2, 3, 4, 5}, {3, 4, 5, 6}}, ShowSteps - True]. >
out22= RowReduce[{{1, 2, 3, 4}, {2, 3, 4,5}, {3, 4,5, 6}}, ShowSteps — True]
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7. Advanced Matrix Operations

7.1 Eigenvalues

nes- mat6l = {{5, 2, 5, 6, 3}, {4, 3.5, 10, 6, 9},
{1.7,1,5.5,3, 2}, {6, -2,5, 4,6}, {1, 4,3.2,1, 0}};

4= Eigenvalues[mat6l] // Chop // MatrixForm

Out[24]//MatrixForm=
16.7697
4.24049
-2.6932+1.014391
-2.6932-1.014391
2.3762

nesi- mat62 = {{1+I, 2,3}, {3I,2,5}, {4+2.5I,3I,7+51I}};

nee)= Eigenvalues[mat62] // MatrixForm

Out[26]//MatrixForm=
9.73596 +6.27851 1
-0.897398-1.79526 1
1.16144 +1.51674 1
7.2 Eigenvetors

ne7= # / Last[#] & /@ Eigenvectors[mat61l] // Chop // Transpose // MatrixForm

Out[27]//MatrixForm=

1.80177 -0.46725 1.02779 +1.04594 i 1.02779 -1.04594 1 0.436349

2.59057 1.46498 -0.682847+0.07653691 -0.682847-0.07653691 1.41003

1.02879 -0.094224 0.328499 +0.3613351 0.328499 -0.361335 1 -1.07301

1.31353 -0.85066 -2.04079-1.49396 1 -2.04079+1.49396 1 -0.266653
1. 1. 1. 1. 1.

nesi= # / Last[#] & /@ Eigenvectors[mat62] // Chop // Transpose // MatrixForm

QOut[28]//MatrixForm=
0.306951 -0.2524061 -0.950403-0.3203011i -0.895157+1.07644 i
0.506919 -0.29238 1 -1.04601+1.632181 -1.85038-0.1443941
1. 1. 1.
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