QUANTUM  CRVPTOGRAPHY

LECTURE -3

Qutlcne
o Multy - Jubit  Quanbum  Stakes
°  Tawer ond SN T)roolucks
¢ Exaw\fQM ﬂ% Ouondium  Gates

t V\’CM\%LW\t



LAST CLRSS. 2 qpubit gt st

Pufe,

Too{ga: . An n—aV.«)od' al/mn’wm State s &~

Veckey G”,Z
HELFS to ?M(% A lasis %‘9\' Q:?’h’
Lxpress oL Possﬂ;& n-%loﬂ' q//w\)fwm shafes  O<
6 Lirean  combination % Yo basgis stafes.

07 5[ (‘J md 12 [ﬂ e o basis a% ¢

=4

loop = | \o\7 = ? {lO>’ 0 [\\ﬁ——
o1 | g 0>@1 |, D °
0 P \o '

Posis  Veckors GVA)Q F stern o) e
loo....0 oaf‘;? oro;b U 1T )

CZ\ vecKere ) . l»>®|\>@|.>

, kt/> - D<00,..Oloo"'07 ¥ 0(00_,.0( )DD"'OD" I
= Sty (%

xe o1y

ol WD - 2 bz

%113

—~—




é;\l\e)v OUI\& @‘N\EQ}» Prcol,u/a?g)

YLd7 = (v, 19>)
Whoe Y9 = 2 oy [T e [97- 2800

XESo ¥
o . -
’\Y>'/ oo <\:Y) - [M:Lo.-.o Ao»—--\ st D(m.,.l’)
e o
‘ dor V|
: L prodner 4 rom v e &
Vo(}.u..’ Q:,Y\ ¢7&— ¥ réwi
r / A ’{&ooo_..o l’(oo--( - "'0('\\"'\) e
LR e R
= 7‘2 0()( %)ﬂ
lgu'A) (e ) R’
\

B feoay w2, 97, Lyl -0

ban QY] 9 oure oWhogonal .

ure)
For W(?”VW ghate . Y)WV = 4.

o \&EB,(‘P77
<erfd <nir. <aigy < o



Q(Akf}v /Preduc/t_, [O> @lo> :[O]

|y <w) = 62 8wl

o[ . oo > "
“la)e\/}?\ o<:,,,__,, \/% @ E%O’mo (XUJ
,o<':l......) P )
LF%:OW _ @oo 7 > % 0(0&
> - | & ( @jix”‘% S \
x&”'”) A
L o
S S 20
K?Z)QCZO/‘%
Svm @% Ol/{o\%mu&i endrteg >ﬁ(| 0> @{\PD

-

&@@ah(@ﬁ) = froo Oy Bo i Popy T
be(p+8) = tr [A) rt(e) L
&sz@ =7 ﬁ((ﬁ) = i% p7 w X = éxx&@ X ‘“QW @>



%"i\kﬂ) C/@v O\M,LS

On inpat o 1 bt Guankim sttt [P
ot L witiadized T |07
ontla” qubits [ oxtea vvkgmec
e crewd  remdds I an
@%m) /j/ﬂpi)r Stote

9{) vobvich  Sere e M@«Jﬁf;u}{q W‘,fs) ehurs oure %M‘j;'
T taxp/cs Bgaa&si

K U,rv(/{ja\ries

v  Mesgurement s




CxAmPLES  OF  UMTARIE S

Coubsacken 1 - S(V\%,L—(S}u)oﬂ’ Gotas .

Hodomord  Gae H = || — ‘ = Jop* \)
0 J= l

— > )\/ / z
X o | Mu«we WW on Jo7 and ]1>M
/ﬁi—doﬂ - X[ [15) = 1oy
X(D(\O? - \7> — 0<X(\0>> th K(\D>
PR

D | - o)
g ’W\e’ T e N W‘Ef\t
[l Y /1 ? ‘JQ X

OJ/B\ \/\ ML gon .Lt\h .
8 u?%wh WWN?



Fo) g g

2((o2) = lop  2(I") — -1
z2(w)o? 1)) = wov- LY

[ ] —  pakiiy rﬂ')fu,u\/fahew
O -\

T(lo?) —ih 7 (\7> —-ilop.

\1(04;07+@j>> - ou[ N

- ,(Ai [0y + i [ > |
O -1 e— rmatrix  representation
M f
R P A PN N e U'U- 1)

H erumatioun (‘\.ee U = U 5
phich gl gak \Z- ¥ 27 T



gu)ogeo’t(,gvx 2L Sv\b‘\)( GoXes

Tt | Gudpu &/T— -
looP>|loo > a®b

Loty [[o]D ° o

o> 1S
L) [1o 2

CNOT U o b7> - |la a®by
o, o€ 30 ‘\g
I \l/> = Nyo 007 T Kp, [O\7+o<‘o \lo7+p<.,|n>
CNOT O\y>> = O [00) T oo J01) + ot |11 Fay |107
= Moo ]007% Ko )m> to,, /107 o, \l\>

Wow.  Preve tRalt”
CCNOT 0W7>; g(xﬁlx> - 8, [110)
% €2 000, 001,60, 011, 109, 1o/ Yolip l L[\




241> ® 107
o

oy —1= ] \°
|07 - Y
o> W7
| Y = loop + [10> _
Jz

v - cNoT( \@P>> enor (1007)

Jz + conoT 1o

= Qb@é\\&)

Gn o il (97 % 0,7 © |9, 5?2
/

’yvv - 00
\ (0 0 @" é
S+

0 lo

‘ ] = (D(,,D(\
ol
e
fob




ENTANGLEMeNT

A 2*0\//\)0'\[3 stoe /0/> 'S mjfamz((v.oq i%
P tannol ke popressed g A feneon (Jreobuu:/{"

®<§ Yuoo = Ci/u\}al{' Stakes _

\q/> = Lg@? + \|\>
Jo- ,,
Moamrng — Tw ’S[Q,s) aw);ik L e prk&\rcmuﬂ basis
Gk o
0" wep KL>L . Residual Stz : \007
NE>

1L

EPR porr

AV “

(NS ij“z L Restdual sh s 07

Wy =+ (\oviw)@C@}m)
J 22—
_ |ooy 4 Jo17 ¢ [1074 i)
2




C&J\/

StV

u (%7 1o
ggMW} 7} 24D,
”‘%%mehm‘”‘—x

No.

Pro
/L g\)ﬂoga such o UL
U oY [o) — oo o

U a7i0) — Vv

(WW — M

> Oo>+

Bk U @7 >> @m)
D> Hb

f—?_




