| > restart

[> interfacg warnlevet0) : # Maple 12
[ > with( LinearAlgebrg :
| > with(Bits) :

Chapter 8 Problem 3

[> T :=proc(x) return Transposé Xendproc:

locali, L; # e.g. n=2= [ |00/ [01) |10/ |11/ |

L := Matrix(1, 2");
Setting$ defaultbits n);
for i from 1to 2" do
L[1,i] := cat( |, String( i— 1, msbfirsy, ")");
enddo;
# print(L);
return L; # returns Matrix L
endproc:

Defining the vector of interest
V) = G000 + ¢|010 + ¢|100 + c;|110
> V1:= Vecto([ ¢0], [0], c[1], [0], c[2], [O], c[3], [0]]);
St:= Transposé¢ VS(8)) :
|/ := Multiply(T(V1), St [1];

V1:

W)= 6, 1000)+ ¢, 010+ ¢, |100)+ ¢, [110)

> VSte:= proc(n) # Generates a list of computational states foruhits

(1)



First Stage: Flip the target when control a 0 and control b =1
|010 < |01

> G1:= RowOperatiof IdentityMatrig8), [3,41]);
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Second Stage: Flip the target when contrak= 1 and control b =0
|100 < |10D)

:> G2:= RowOperation IdentityMatrig8), [5, 6]);
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[ The overall composition
> G:= Multiply(G2 G1);

(10000000
010000O00O
00010000
001000O00O0
G:= (4)
00000100
00001000
0O00O0O0O0O0OO0OO10O
00000001
lv') =G ly)
> lw/ == Multiply(T(V1), St)[1]; # compare withy')
V2 := Multiply(G, V1);
|@) == Multiply(T(V2), St [1];
|y):=¢,|000)+ c, |010)+ ¢, [100)+ ¢4 |110/
o
0
0
G
V2=
0
G
G
0
|w):=¢,|000/+ ¢, [011)+ ¢, |101)+ ¢ [110) (5)

V') = ¢|00Q + ¢|011) + ¢|10]) + ¢;|110
V') =gl00®|0 + ¢|0)®|]) + c|10®|1) + 1) ®|0)
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