PHYS 4073 - Quantum Mechanics- Homework Set 4
Reading Assignment: Appendix A

Due at the beginning of class Friday October 8th. This assignment will be really painful without math software.
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APPENDIN. LINEAR ALGEBRA

Problem A .4
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201 =21 2
-1 1 |
A= 2 0 3
21 =21 2
2 0 —1
B:=10 1 0 |
] 3 2
2 0 —I
B0 1 0
I 3 2
» A+ B,
] ] 0
2 I 3
31 3-21 4

> with(Lineardlgebra),
| &x, 4dd, Adjoint, BackwardSubstitute, BandMatrix, Basis, BezoutMatrix, BidiagonalForm,

BilincarForm, CharacteristicMatrix, CharacteristicPolynomial, Column, ColumnDimension,
ColumnOperation, ColumnSpace, CompanionMatrix, ConditionNumber, ConstantMatrix,
ConstantVector, Copy, CreatePermutation, CrossProduct. DeleteColumn, DeleteRow,
Deierminant, Diagonal, DiagonalMatrix, Dimension, Dimensions, DotProduct,
EigenConditionNumbers, Eigenvalues, Ligenvectors, Equal, orwardSubstitute,
FrobeniusForm, GaussianElimination, GenerateEquations. GenerateMatrix,
GetResultDataType, GetResultShape, GivensRotationMatrix, GramSchmidl, HankeiMatriy,
HermiteForm, HermitianTranspose, HessenbergForm, HilberiMatrix, HouseholderMatrix,
IdentityMatrix, IntersectionBasis. IsDefinite, IsOrthogonal, IsSimilar, IsUnitary,
JordunBlockMatrix, JordanForm, LA _Main, LUDecomposition, LeastSqiares, LinearSolve,
Map, Map2, MatrixAdd, MatrixExponential, MatrixFunciion, MatrixInverse,
MatrixMatrixMultiply, MatrixNorm, MatrixPower, MatrixScalarMultiply.
MatrixVectorMultiply, MinimalPolynomial, Minor, Modular, Multiply, NoUser Valie, Norm,
Normalize, NullSpace, OuterProductMatrix, Permanent, Pivol, PopovForm, QRDecomposition,
RandomMatrix, RandomVector, Rank, Rational CanonicalForm, ReducedRowEchelonForm,
Row, RowDimension, RowOperation, RowSpace, ScalarMatrix, ScalarM ultiply, ScalarVector,
SchurForm, SingularValues, SmithForm, SubMatrix, SubVector, SumBusis, SylvesterMatrix,
ToeplitzMatrix, Trace, Transpose, TridiagonalForm, UnitVector, VandermondeMairix,
Vectorddd, VectorAngle, VectorMatrixMultiply, VectorNcrm, VectorScalarMultiply,
ZeroMatrix, ZeroVector, Zip |

3)

(4)
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Multiply (A, B);

Gb) ‘ -3 1+31 31

4+31 9 6—21 (5)
! .

| . |
| 61 6-—21 6 |

P> Multiply(A. B)Y— Multiply(B, A);
-3 1431 31 |

2431 9 321 (6)
§ —6+31 641 =6
> Transpose (A);
-1 2 21 ]
1 0 21 (7)
L3 2]
> HermitianTranspose (A );
| -1 2 21
0 21 (8)
-1 3 2
> HermitianTranspose (Transpose (4));
—1 ~1
2 3 (9)
-21 21 2
> Determinant (B,
3 (10)
> Binverse = MatrixInverse(B);
S Y
3
Binverse := 0 ] 0 (11)
2
3 3
> Multiply (B, Binverse),
1 0 0
(U 0 (12)
0 0 1.
- > Determinant(4);
i 0 (13)

Ib Problem A9
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Problem A26
> with(LinearAlgebra) ;

[ &x, Add, Adjoint, BackwardSubstitute, BandMatrix, Basis, BezoutMatrix, BidiagonalForm,
BilinearForm, CharacteristicMatrix, CharacteristicPolynomial, Column, ColumnDimension,
ColumnOperation, ColumnSpace, CompanionMatrix, ConditionNumber, ConstantMatrix,
ConstantVector, Copy, CreatePermutation, CrossProduct, DeleteColumn, DeleteRow,
Determinant, Diagonal, DiagonalMatrix, Dimension, Dimensions, DotProduct,
EigenConditionNumbers, Eigenvalues, Eigenvectors, Equal, ForwardSubstitute, FrobeniusForm,
GaussianElimination, Generate Equations, Generate Matrix, GetResultDatalyvpe, GetResultShape,
GivensRotationMatrix. GramSchmidt, HankelMatrix, Hermite Form, HermitianTranspose,
HessenbergForm, HilbertMatrix, Householder Matrix, IdentityMatrix, IntersectionBasis,
IsDefinite, IsOrthogonal, IsSimilar, IsUnitary, JordanBlockMatrix, JordanForm, LA_Main,
LUDecomposition, LeastSquares, LinearSolve, Map, Map2, MatrixAdd, MatrixExponential,
MatrixFunction, MatrixInverse, MatrixMatrixMultiply, MatrixNorm, MatrixPower.

MatrixScalar Multiply, MatrixVector Multiply, Minimal Polynomial, Minor. Modular, Multiply,
NoUserValue, Norm, Normalize, NullSpace, Outer ProductMatrix, Permanent, Pivot, PopovForm,
ORDecomposition, RandomMatrix, RandomVector, Rank, RationalCanonicalForm,
ReducedRowEchelonForm, Row, RowDimension, RowOperation, RowSpace. ScalarMatrix,
ScalarMultiply, ScalarVector, Schur Form, SingularValues, SmithForm, SubMatrix:, SubVector,
SumBasis, SylvesterMatrix, ToeplitzMatrix, Trace, Transpose. TridiagonalForm, UnitVector,
VandermondeMatrix, VectorAdd, VectorAngle. Vector MatrixMultiply, VectorNorm,

VectorScalarMultiply, ZeroMatrix, ZeroVector, Zip |

>T:=<<2 | I | 1>, <-I | 2| I>, <1 | -T | 2>>;
2 1 1}
Tl 2 1
1 -1 2
- > Trace(T) ;
6
> Determinant (T) ;
0

> T2:=<<2-lambda | I | 1> , <-I | 2-lambda | I> , <1 | -I |
2-lambda>>;

2 —-A 1 |
12 =] --I 2 - A !
1 -] 2-A
> Determinant (T2) ;
On+6A -2

- > Eigenvalues (T) ;



F o
3
« L 3
- > Eigenvectors(T) ;
ol f-t 1 1
AL, 0 1
| ALt 10
> a3:=<1, -2*I, -1>;
| 1
a3 =21
-1
. > T.a3;
3
-6 1
-3

Note, the above shows a3 is an eigenvector with lambda=3



