Boas: Ch3 Sec 11 MOD

in[-= Clear["Global "]

Follow example

inll= mat =3, -1}, {-1, 3}};
Eigensystem[mat]
Outl-]= {(4: 2}3 {{‘l, l}) {l) 1m

in[-J- mat / MatrixForm

Outl[- ]//MatrixForm=
(5 5)
-1 3
n[-= lam = ADiagonalMatrix[{l, 1)|;

lam / MatrixForm

Out[- ]//MatrixForm=
(6 3)
0 A
n[-J- mat - lam // MatrixForm

Outl[- ]//MatrixForm=
(3 -A -1 )
-1 3-A
n[-}= eq® = mat - lam // Det

oulJ- 8-6A+A%

n[-]= Solve[eqO == 0, A]
outl J= {{A > 2}, {A » 4)

Find Eigenvectors: A ={2,4}

n[-]= vec ={X, Y};

eql = mat.vec == Avec

oul = {3x-y, -x+3y}={x2, ya}
1= eq2 = eql i Thread

oul - {3x-y==xA, -x+3y =y}
Inf-J:= So'l.ve[ eq2 /. {A » 2}, {X, y)]

.-« Solve: Equations may not give solutions for all "solve" variables.

outl[-]= {{y - X}}
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o= eq3 = Joinfeq2, {x*+y? == 1}]
out[-]= {3x—y==X/\, Xx+3y=yA, x2+y? = l}
Inf-]:= Solve[eq3 1o {A > 2}, {X, y}]

1 1 1 1

outl-J= {{X_)_E,y_)_ﬁ}’{x_)ﬁ’ Y"g}}

Inf-]:= Solve[eq3 le {A > 4}, {X, y}]
1 1 1 1

outl-J- {{x—»—g, y-’%}’{x"ﬁ’y_"%}}

Examine

n[-J= eval = Eigenvalues[mat]

Out[-]= {4, 2}

nl]- evec = Eigenvectors[mat]

Outl-]= {{—17 1)) {l) 1

nl-J= mat.evecl] / Simplify
Out[-]= {—4, 4}

n[-J= mat.evec[l] == 4 evec[l] / Simplify

out[-]= True

nl-J= mat.evec2] / Simplify
out[-]= {2, 2}

n[-J= mat.evec[2] == 2 evec[2] // Simplify

out[-]= True

n[-]= evec = Normalize /@ evec
1 1 1 1

{{-g’ ﬁ}’ {g’ f}}

n[-J= Transpose[evec].mat.evec // Simplify / MatrixForm

out[-]=

Outl[- ]//MatrixForm=

(5 2)

Boas: Ch3 Sec 11

n-]= Clear["Global "]
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Follow example

1= mat = {5, -2}, {-2, 2}};
mat // MatrixForm

Outl[- ]//MatrixForm=
(%)
-2 2
mni-= lam = ADiagonalMatrix[{l, 1}1;

lam / MatrixForm

Outl[- ]//MatrixForm=
(6 )
0 A
n[-= mat - Lam / MatrixForm

Out[- ]//MatrixForm=
( 5-2 -2 )
-2 2-A
n[-j= eq® = mat - lam // Det

oul - 6-TA+A%

n[-1= Solve[eqO == 0, A]
ouf-J= {A » 1}, {A > 6}}

Find Eigenvectors: A ={6,1}

In[-]= VeC ={X, Y};
eql = mat.vec == Avec

outl-J= {5x—2y, —2x+2y}== {xA, y/\}

nl-l- eq2 = eql 1 Thread
oul - {5x-2y == XA, -2x+2y =y}
Inf-J-= Solve[ eq2 /. {A » 6}, {X, y}]

.-« Solve: Equations may not give solutions for all "solve" variables.

X

i ffy+-2)

- eq3 = Join[eq2, {x2 +y? = 1}]

oul - {5Xx-2y==XA, ~2X+2y=yA, x*+y® =1}
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Inf-J:= So'l.ve[eq3 I« {A > 6}, {X, y)]

Out[-]= {{X—)—%,y—)%},{x—)%,y—)—%}}
Inf-]:= So'l.ve[eq3 Ie {A > 1}, {X, y}]
ot {{H-%, yﬁ-%},{xﬁ%, yeé}}

Examine

n[-}= eval = Eigenvalues[mat]

Out[-]= {6, 1

n - evec = Eigenvectors[mat]

outl-]= {{-2, 1}, {1, 2}

n[-}= mat.evec[l] / Simplify
out[-]= {~12, 6}

n[-}= mat.evec[2] / Simplify
out[-]= {1, 2}

nl-J- evec = Normalize /@ evec
2 1 1 2

outl-J= {{_E’ E}’ {ﬁ’ E}}

n[-J= Transpose[evec].mat.evec // Simplify / MatrixForm

Out[- ]//MatrixForm=

(5 1)

Boas : Ch3 Example 3 p.165

n[-]= Clear["Global «"]

Follow example

1 5 1 > 1 5 . .
n[-]= pot= —kx® +=k(x-y)° +—ky” i/ Simplify
2 2 2

oul - k(x*=xy+y?)
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in[-]= D[pot, X]
Dipot, y]
oul - k(2 x-y)

oul = k(-x+2Yy)
nl-J= mat={2, -1}, {~-1, 2}};

mat // MatrixForm

Out[- ]//MatrixForm=
(53]
-1 2
= lam = ADiagonalMatrix[{l, 1}1;

lam // MatrixForm

Outl[- ]//MatrixForm=
(6 )
0 A
n[-J= mat - lam // MatrixForm

Out[- J//MatrixForm=
( 2-12 -1 )
-1 2-2A
nl-l= eq® = mat - lam // Det

ouf - 3-4A+A%

nl-J= Solve[eqO® == 0, A]
out[-]= {{A > 1}, {A > 3}

Find Eigenvectors: A ={1,3}

nl]= Vec ={X, y};
eql = mat.vec = Avec

outl-J= {Zx—y, —x+2y}:: {xA, y/\}

nl-- eq2 = eql I/ Thread

Out[-J= {2x—y== XAy =X+2Y == y/\}
nl- Solve[eq2 1. {A » 1}, {X, V|
oul -y - X

il1- eq3 = Joinfeq2, {x*+y? == 1}]

oul 1= {2X -y == XA, -X+2y ==y A, X*+y® =1}
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Inf-J:= So'l.ve[eq3 Ie {A > 1}, {X, y}]
1 1 1 1

outl-J= {{X%—E, Y*‘E}’{X“’g’yﬁg}}

Inf-]:= Solve[eq3 o {A > 3}, {X, y}]

1 1 1 1
out]-]= {{X—)—E,yag},{x—>$: y%—g}}

Examine

nl-J= eval = Eigenvalues[mat]

Oout[-]= {3, 1

nl]- evec = Eigenvectors[mat]

Out]-]= {{‘ly 1}) {l) 1y

nl-J= mat.evecl] / Simplify
out[-]= {—3, 3}

n[-J= mat.evec[l] == 3 evec[l]/ Simplify

out[-]= True

nl-J= mat.evec2] / Simplify
out[-]= {1, 1}

n[-J= mat.evec[2] == 1evec[2]/ Simplify

out[-]= True

n[-]= evec = Normalize /@ evec
1 1 1 1

{{-g’ g}’ {f’ f}}

n[-J= Transpose[evec].mat.evec // Simplify / MatrixForm

outl-]=
Out[- J//MatrixForm=

(6 %)

01

Change coordinates

In[-]:= eq1={zl == X+y, Zz2 == X_y}

X+Yy X-y
}

2T

out[-]= {zl ==



mn-l= sol = Solveleql, {x, yNIl] / Simplify

z1+22 z1-2z2
y Y }

V2 V2

out[-]= {X -

in[-]= pot
ouf-]= Kk (x2 -XYy+ yz)
nl-J= pot /. sol // Simplify

1
out[ = — Kk (zl2 +3 222)
2
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