3113-example-matrix.nb

Example of solvelinear equation Mx=b, where M is a 3x3 matrix
b= {1, 2, 2},

Matri xForm[m= I nverse[{{1, 2, 1}, {2, 7, 4}, {1, 8, 7}}11]

17 1
o1 1
5 1
-2 1 -1
3 1
> 1 7

Dot [{{1, 2, 1}, {2, 7, 4}, {1, 8, 7}}, %]

{1, 2, 2}

LUDeconposition[{{1, 2, 1}, {2, 7, 4}, {1, 8, 7}}]

{{{2, 2, 13}, {2, 3, 2}, {1, 2, 2}}, {1, 2, 3}, 1}

Dot [{{1, O, O}, {2, 1, 0}, {1, 2, 1}}, {{1, 2, 1}, {0, 3, 2}, {0, 0, 2}}]

{{1, 2, 1}, {2, 7, 4}, {1, 8, 7}}

Mat ri xFor m[Dot [I nverse[{{1, 2, 1}, {0, 3, 2}, {0, 0, 2}}1,
I nverse[{{1, O, 0}, {2, 1, 0}, {1, 2, 1}}111

17 1

6 1 6
5 1

-3 -5
3 1 1

2 2

example of using Det for cross product of vectors

Det [{{i, |, k}, {2, 3, 2}, {3, 2, 2}}]

2i +2j -5k
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Cross[{2, 3, 2}, {3, 2, 2}]
{2, 2, -5}
Example of find 3x3 matrix eigensystem
Inf1]:= nmB3 = {{1, 1, 3}, {1, 1, -3}, {3, -3, -3}};
solve eigen value use determinant, and solve eigen vectors use Solve (assume first component=1.)
In[2]:= Sol ve[Det [M83 - {{la, 0, 0}, {0, la, 0}, {0, O, la}}] ==0, |a]
t[2]= {{la> -6}, {la->2}, {la-3}}
In[3]:= Sol ve[Dot [M83, {1, a, b}] ==3 {1, a, b}, {a, b}]
Qut[3]= {{a->-1, b>1}}
In[4]:= Sol ve[Dot [MB83, {1, a, b}] ==2 {1, a, b}, {a, b}]

Qut[4]= {{a->1, b->0}}

In[5]:= Solve[Dot [MB3, {1, a, b}] ==-6 {1, a, b}, {a, b}]
Qut[5]= {{a->-1, b>-2}}
In[6]:= vecl = {1, -1, -2};

vec2 = {1, 1, 0};
vec3d = {1, -1, 1};

test to see eigen system is correctly solved and normalize eigen vectors, unitary matrix with elgenvector as columns

In[7]:= Dot [nB3, vecl] - (-6) »vecl
Dot [mB3, vec2] -2 xvec?2
Dot [mB3, vec3] -3 xvec3
Qut[7]= {0, 0, 0}

Qut[8]= {0, 0, 0}
Quit[9]= {0, 0, 0}

In[10]: = vecl =vecl/Sqrt [Dot [vecl, vecl]]
vec2 =vec2/Sqgrt [Dot [vec2, vec2]]
vec3 =vec3/Sqgrt [Dot [vec3, vec3]]

ait[10]= { 5

oG
]

Qit[11]= {

Qit[12]= {
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In[40]:= MatrixForm[mu = Transpose[{vecl, vec2, vec3}]]
mut = Transpose[nu];

Qut[40]// Matri xForne

1 1 1
NN RN
L Xt
NN RN

2 1
Nz 0 7

In[42]:= MatrixForm[Dot [mut, Dot [nB3, mu]]]

Qut[42]// MatrixForne
-6 0 O
0 2 0
0 0 3

solve eigen system use Eigensystem

In[13]:

Ei gensyst em[nB83]

Qut[13]= {{-6, 2, 3}, {{-1, 1, 23}, {1, 1, O}, {1, -1, 1}}}
In[14] := m= Last [9%d3];

Form unitary matrix

In[24]:= nodl =Sqrt [Dot [Dot [{1, O, O}, m], Dot [{1, O, O}, m]1;
nod2 = Sgrt [Dot [Dot [{O, 1, O}, m], Dot [{O, 1, O}, m]1];
nod3 = Sqrt [Dot [Dot [{O, O, 1}, m], Dot [{O, O, 1}, m]1];
In[25]:= MatrixForm[nu = Dot [{{1/npndl, O, 0}, {O, 1/nod2, 0}, {0, O, 1/npnd3}}, m]

Qut[25]// Matri xForm=

1 1 2
V6 & NT
1 1 0
V2 V2
1 1 1
V5 Vs B
In[26]:= mut = Transpose[nu]

11 1 L 2

% 5 5w 5 5w s oFm)

In[27]:= Dot [Dot [nu, nB3], nut ]

Qut [ 26] =

Qut [ 27] {{-6, 0, 0}, {0, 2, 0}, {0, O, 3}}



