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t Demonstration of the Deutsch Algorithm
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$% prepairing the elementary matrices
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% pauli matrices

’ — .1gu_x - [o l,ooo

10 10);

11 - sigma y = [0 -i;...

12 i 0);

13 - sigma_z = [1 0;...

14 0 -1];

15 - id» - [l 0}...'

16 01);

17

18 % Hadamard

1’- m b [l l:ooo

20 1 -1]/8qrt(2);
21

22 % Controlled NOT

23- cm-llooo;...

2‘ o l o o’...

25 000 1;...

26 0010);

27

28 %% Implementation of Uf
29

30 t £(0)=0

31 % £(1)=0

33 o 1 o o,ll.
34 0010;...
s 0001];
36

37 % £(0)=1

38 t £(1)=1

40 l 0 0 03144
‘1 o ° ° 1:..-
42 0010];
43

44 % £(0)=0

45 % £(1)=1
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g‘El;E - 10+ = 11 x % % @

20 1 =1)/8qre(2);

22 ¢ Controlled NOT
23- cm. [1000:-0'
24 0100;...
25 000 1;...
26 0010);

28 %% Implementation of Uf

30 t £(0)=0

31 t £(1)=0

32 - Ufcomto = l 0:..'
o;...
03...
15;
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a7 ¢ £(0)=1

38 t £(1)=1

39 - Ufconstl = | 05...
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44 % £(0)=0
45 b £(1)=1
‘6- Utid - [ o’..o
o:ooo
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51 % £(0)=1
52 t £(1)=0
53- U!n‘g 03...
o:-.-
05...

1);

58 % choose one of the above gates
59 - Uf = Ufneq;
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62 3
64 - psi0 = kron([l 0]",(0 1]")
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g‘El:E-l.0++l.1xgé§%9§0,
30 % £(0)=0
31 % £(1)=0
3 0100;...
3‘ o o 1 03..'
35 0001);
36
37 t £(0)=1
38 t £(1)=1
39 - Ufconstl = [0 1 0 0;...
40 100 0;...
41 000 1;...
42 0010);
43
44 t £(0)=0
45 R f(1)=1
47 0100;...
48 000 1;...
49 0010);
50
51 % £(0)=1
52 t £(1)=0
54 100 0;...
55 0010;...
56 0001);
57
58 % choose one of the above gates
59 - Uf = Ufnegq;
60
61
62 £1]
63
64 - psi0 = kron([l1 0]°,10 11")
65
66 - psil = kron(Had,id)*kron(id,Had)*psi0
&7
68 - psiz = Uf+*psil
69
70 - psi3 = kron(Had,id)*psi2
71
72 - sz = psil3'*kron(sigma_z,id)*psil3
73
74 - (1-82)/2
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$% Implementation of Uf

$constant function
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$ balanced functions
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£ 1)

I

psi0 = kron([1 0 0 01',10 11")

psil = kron(Had2,id)*kron(id2,Had)*psi0

psi2 = Uf*psil

psi3

kron(Had2,id)*psi2

szl = psi3'*kron(kron(sigma_z,id),id)*psi3
sz2 = psi3'*kron(kron(id,sigma_z),id)*psi3




Grover algorithm
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