[> restart;
[ > with(LinearAlgebra) :

i Maple 12
3j's C-G Coefficient Matrix
1=j2=j32

Defining the U matrix

/1 /1 /1 /1 /1 /1
[1,0,0,0,0,0,0,0],[0, 3 E,O, E,O,O,O},[O,O,O, E,O, 3/ 3"

> U:= Matrix[

o

[0,0,0,0,0,0,0,

1[ ,
[000/—0/%1 /% }[OOEO EOOO],

1 0 0 0 0 0 0
1 1 1
0 =J/3 =3 0 = /3 0 0 0
3 3 3
1 1 1
0 O 0 = /3 0 =J3 =J3 o0
3 3 3
0 O 0 0 0 0 0 1
— 1 1 1
U:=1|o0 5\/6 _E‘/6 0 _E‘/6 0 0 0 (1)
1 1 1
0 O 0 = /6 0 =J6 -=J6 0
6 6 3
1 1
0 O 5\/2 0 -5\/2 0 0 0
1 1
0 O 0 5\/2 0 -5\/2 0 0




Equal (U, u);

Showing that Ut = U"
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:> U:= combine(Matrixinverse(U) );
u := combine( Transpose(U) );
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Showing that U= U*

:> U := combine(Matrixinverse(U) );

U = combine(HermitianTranspose(U) );

Equal (¢, U);
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Showing that UUt= UUT = |

:> simplify(Multiply(U, Matrixinverse(U) ) );

(10000000
01000000
00100000
00010000
00001000 @
00000100
00000010
00000O0O01
> simplify(Multiply(U, HermitianTranspose(U) ) );
10000000
01000000
00100000
00010000
00001000 ®)
00000100
00000010
00000O0O01




State vectors

V2 is a N by 1 matrix consistingf state vectordj1,j2,j3;j12,J,M ) or |j12,J,M)
V1is a N by 1 matrix consistingf state vectordj1,j2,j3;m1,m2,m3) or [m1,m2,m3

V2 =1
d-v2=v1

Letjl=j2 =j3=1/2

> V2= Matrix([ [ L,3/2,3/2)), [ L32,12)], [ 1,312-12)), [ /L,3/2,-3/2)]
[ /4,212,121, [ A,12,-12), [ 0,12,12), [ O,12,-1/2/1]);

[ 11,3/2,3/2) |
11,3/2,1/2)
11,3/2,-1/2)
11,3/2,-3/2)

V2= (6)

11,1/2,1/2)
11,1/2,-1/2)
0,1/2,1/2)
0,1/2,-1/2)

> V1 := Matrix([[ /A/2,142,1/2)), [ /U2,1/2,-1/2)], [/1/2,-U2,]Jé)], [ /U2,-12,-12)],
[ FU2,2/2,12), [ FU2,12,-12)), [ FUI2,-12,12)), [ F1I2-,12,-12))]);

|1/2,1/2,1/2) |
11/2,1/2,-1/2)
11/2,-1/2,1/2)
|1/2,-1/2,-1/2)
V1:= (7)
-1/2,1/2,1/2)
|-1/2,1/2,-1/2)
|-1/2,-1/2,1/2)

|-1/2-,1/2,-1/2)




V2=UV1

> M := Multiply(U, V1) :
for ifrom 1toRowDimension(U) do
print(V2[i, 11=M[i, 1, 1);

enddo;
11,3/2,3/2)= [1/2,1/2,1/2)

11,3/2,1/2)= % J3 |U2,12-12)+ % 3 |[U2-12,12)+ % J3 |- U2,12,12)

11,3/2-1/2)= % 3 |U2-112-1/2) + % 3 |-12,102-1/2) + % J3 |-1/2-1/2,1/2)
11,3/2,-3/2)= |- 1/2-,1/2,-1/2)

11,1/2,1/2)= % J6 |1/2,1/2-1/2)— % J6 |1/2-1/2,1/2)— % JB |-12,1/2,1/2)

11,1/2-1/2)= % J6 |U2-112-1/2) + % J6 |-1/2,1/2-1/2) — % J6 |-1/2-1/2,1/2)
10.1/2,1/2)= % JZ [12-12,1/2)— % JZ |-12,1/2,1/2)
10,1/2,-1/2)= % JZ |U2-12-112)— % JZ |-1U2,1/2-112) ®)
vi=Utv2

> M := Multiply( 24 V2) :
for i from 1 to RowDimension( /) do
print(V1[i, 1]1=MTi, 1]);
enddo;
|1/2,1/2,1/2)=1,3/2,3/2)

1U2,1/2-1/2)= % J3 132,12+ % J6 [LU2,12)
|112,-1/2,1/2)=% J3|1,32,1/2)— % J6 |1,1/2,1/2)+ % J2 0,1/2,1/2)
1U2,-1/2,-1/2)= % J3 13212+ % J6 [LU2-1/2)+ % JZ |0.1/2-1/2)
-1/2,1/2,1/2)= % J3132,.1/2)— % J6 |11/2,1/2)— % JZ 101/2,1/2)
-1/2,1/2,-1/2)= % J3 113212+ % J6 [L12-1/2)— % JZ |0.1/2-1/2)

-1/2,-1/2,1/2)= % J3 |13/2-1/2)— % J6 |L12-1/2)
|-1/2-,1/2,-1/2)=|1,3/2,-312) ©)




