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The next class (3. May) will start at the regular time 14:00 at the Raum der Fachgruppe.

Lecture Notes

15 March 2010 - Lecture 1 Introduction
QISS Lecture Notes 1.pdf
22 March 2010 - Lecture 2

QISS Lecture 2 Notes.pdf
QISS Lecture 2 Slides.pdf
Matlab Lecture 2.zip

12 April 2010 - Lecture 3

QISS Lecture 3 Notes.pdf
QISS Lecture 3 Slides.pdf

19 April 2010 - Lecture 4 L

QISS Lecture 4 Notes.pdf
Matlab Lecture 4.zip

26 April 2010 - Lecture 5
QISS Lecture 5 Notes.pdf
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Deutsch-Josza

psi2 = Uf*psil

psi2 =

0.3536
-0.3536

%% Implementation of Uf 22 _8:3232
$constant function psi0 = kron([l1 0 0 0]',[0 11") 0.3536
Ufconst0 = [1 000000 0;... -g-gggg
0100000 0;... | psi0 = -0.3536
00100000;...
0001000 0;... 9 . . .
0000100 0;... o psi3 = kron(Had2,id)*psi2
00000100;... 0 psi3 =
00000010;... 0 p—
0000000 1]; g -0.7071
0
0 0
0I
0
psil = kron(Had2,id)*Xkron(id2,Had)*psi0 8
psil =
0.3536 szl = psi3'*kron(kron(sigma_z,id),id)*psi3
-0.3536 szl =
0.3536
-0.3536 1.0000
0.3536
-0.3536 sz2 = psi3'*kron(kron(id,sigma_z),id)*psi3
0.3536 2 =
-0.3536 sz

1.0000



Deutsch-Josza

% balanced functions
% £(0,0)=1 szl = psi3'*kron(kron(sigma_z,id),id)*psi3

% £(0,1)=0

% £(1,0)=0 szl =

$ £(1,1)=1

Ufbl001l = [0 1 00000 0;... -1.0000
10000000;...
00100000;... 822 = psi3'*kron(kron(id,sigma_z),id)*psi3
00010000;...
00001000;... 822 =
00000100;...
0000000 1;... -1.0000
00000010];



Deutsch-Josza

% £(0,0)=1

$ £(0,1)=1

% £(1,0)=0

% £(1,1)=1 Note: this function is neither balanced nor constant

Ufbl101 = [0 1 00000 0;...
10000000;...
00010000;...
00100000;...
00001000;...
00000100;...
0000000O01;...
00000010];

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

-8.3267e-17
sz2 = psi3'*kron(kron(id,sigma_z),id)*psi3
822 =

5.5511e-17



Quantum Gates

PHYSICAL REVIEW A 67, 032301 (2003)

Natural two-qubit gate for quantum computation using the XY interaction

Norbert Schuch* and Jens Siewert'
Institut fur Theoretische Physik, Universitat Regensburg, 93040 Regensburg, Germany
(Received 30 July 2002; published 10 March 2003)
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SWAP is not universal
can not create entanglement
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Quantum Gates
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Josephson junction




tilted washboard potential
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