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Abstract: <span><div id="Cleaner">Week 1. Basic topics (Qubits, quantum gates, quantum circuits, density matrices, quantum operations, entropy,
entanglement)<div id="Cleaner"><div id="Cleaner">Week 2: Algorithms and complexity (Languages, complexity classes, oracles, RSA,
Deutsch-Jozsa algorithm, Shor's algorithm, Grover's agorithm)<div id="Cleaner"><div id="Cleaner">Week 3: Information theory and
implementations (Overview of implementations, quantum error correction, quantum cryptography, quantum information theory)</span>

Pirsa: 10020039 Page 1/32



[R——

Ma\ﬁ)f \%3uaj¢5 Can \hq

e éeb b ma)« jmejﬁw
l:x:’ };ec‘éc) N .'-:Tb\frj Mac_\-\‘ne.




-y " g

i
=

Moy \"‘\@M’ﬂ‘s can e

éﬂfn«é!)) )3,&‘ mny \mﬂaejeﬂw
LC’ 3ecided on QTw'r\j mach.ne.

Ch weda ;_rwﬁ +hess’ Al 'P)nys',@]\

{'}711.5'{’..(; f‘f‘noée,\‘; D'Q C-Ol"""‘l’l)ff'd-d—{?n )’
\1»,1\1@_- The same sat of Yecdable 8

T




g a,«.‘q’;

MO\.A)/ \q,\juajes Can k‘iq

&C'uét)) l;'é,- mﬁy \msmdadw

\;:»cf decided on aTb\S'rtj Mmach.ne.

Chuwels :'_Tu‘r’ﬁ 'H'\c*;'.s" All 'P]m)zs.d\
'ul"@’rf-.-\m'i'f'lc r"-oé&‘i f:}'{: C—oM’PU:\-‘d'@n )’
Yave the' grns ool yec dable

r'.j; ’ L
/ rl rong CJ\‘UT:L"T"J‘{.I"\E} _“1('”}‘: 5 A[ , P}’\yhc:&”/
: = ‘/‘ .-—u-—_.\ i
(el gt Models *;-i C#a"i-?u‘f’ m’+',0|’\ Cen ¢ ;mwﬂﬂl'ﬂ

rr’-.ﬁ_'p ;’T#E’Vﬂur;n’ Ld!-‘.'i'}tf)fﬁff.?;o



= T

é'ic'.ét)) )D.c%’ mﬁy \wsuﬂjﬁw
he 3ecide) on ach\S‘»\j Mmach.ne.,

Chuweds :TWB +hes)s’ All f\;)\ys'.cgl\
(eal stc Models o6 C.om?u:\'cﬂ'l?q /
\I‘-wféi’ 'Hqc- SQ M. 5(‘{' o‘{: 3‘?‘1'*34@!('

Il LA -..; .,i,.r'f_:; - b
> &

C-Am'ﬁl«*ﬂryi"}’ﬂ ‘HI('S:_S. ﬂ” P)")/S'*C&“/
_};-}:‘_-I_';T ,ﬂi Gy ‘?u‘{'m‘{'_,-ﬁ?l’\ (@n 4;Nn*/¢+€-
d _"“'”‘l’f I‘"’"’_‘:’? f’fi‘"yﬂfflr;fa' owces.  \p Yc;r#'rrxda{)

Mo Nel ¢ 'L"L J P e A I 5 " '
o025 nade the same Clasd oF pli-fne
ARble Xun | 005 4 /f’)‘l/ n

: r\_‘
.
'uJ.

F |
/"' o
gt
I."‘-‘.| W,




2 S
- —

!

) Ay \o\,,juajcs can e
230 bod ey |anguages aansh

: C \J(' Lc Ll
}:JC' Bedaécb oA QTMS;.Pj Mac,\'\mt- G e“cﬁ‘“’

Chwel, :Tuf.r\q 4’1«(:';".5: Al
Cealistic Mmodels oF C—om?uﬂ'@h?n -bf-(:
X» Ve "i‘.')h e SA e )(+ Q‘P é(?(.-)q&)}c

- - ’l P, _ 5 . i {t
Stemg Chusch=1uing thesis” Al physical /
.—-—"T ¥ ST ;é & | 3 :.,"{‘ (":-i‘- f‘_%‘f’g{‘l—, o0\ ( @"1 {Aﬂixff{*_e.

rthe” w9 @t ynoriol &ources.  In Y;,;:)f el

¥ :..ur!_
/

| « |
o !L«_.l;f the same clasy of ,?.f,l/--{ﬁe |
pif Iﬁ in 1 i0 .'j_.




¥ ANy \%Duﬂjﬂs can e
eC 36 b, oy \"““3““3“% a...m‘ﬁ‘

}_'“JC' 3edide) on QTUJP\:) mach.ne. ;N:;j- e e'pjc'\
Al ale) _
C—om?dq}y a5 cq|
ey

Ch AT :Twiﬂq 4,1\:{.5.' Fl

N ohy

SR Ak,

& &\ | ‘G'Llf.‘ P"DA@\‘; c::'@ Som 0‘:\- (2aq -D‘F ". P&Q‘P (’ boméu) tudkni
\: V€& The same st of Yecidable ‘fdvmf"'*ﬂ') s Class of lan quages
A0 Guages /. 4. A faiy—fim fw(d'um

—

;'j,I-Ji;.;:.«-j l:jhlg-:ter?r}ﬂe 4)“”5"53' All Pl«ysicdf/ ﬂgof’"“\“ Ny) sd ex)‘.f xe’L}

, : = yes b 2% L)
(eal grie M0deds );: r‘i“r_ﬁ?m+m+_:0“ Can S'fmp./éd_f- F\(;) 7 / hm: 5 £ £ lD) '{‘Kﬂ)
U - | . — - /= ho N 2 @
b0 ALY f'_fbl/ﬂ orvol (Zpurces.  Jp Pw—'tcn'mf) ﬁ( > ! =
') IL'In_'j( M, seme !ﬁ';f) .'7( rfal/--{r\lﬁ

L\ it l T I\,




g " —_—

Mc:\h)/ \%Duajcs Can ‘:aq

eCide); b - oy \Rﬁj““ﬁd‘% a..p.né'\‘
):_ac' yeided an aTwr\j Mmach.ne.

Chuwela jufg +hes)s’ All ?kysld\y |
Teal T, c ) - = > "
\' ‘{‘i‘ Models o6 m-om])g:hd'{?ﬁ -.Dr.F "B(Q'P( bourded Z“‘}h‘“i
Ve The sgame st o C}EC'.):{LJC Td‘!r\or"‘\m'u) s Class of ,ﬂ‘.h-ju-sﬂ
, f{*” z_ 5_“_, 3 fﬂ\y-‘f‘;nc fud'km
;ﬁlijol)l'HV" M'f) 5" cﬁ)‘.'{‘ xé’é}

= (ob - 2% L)f
il st maels oF Cirmdidon Con dnnit | eea VA8 A
roal e # ?hd'm”r'o\ e ﬁ(ﬂ'}:"nu U/ \/fﬂ"‘d?’"g- : /l

/The w19 !’T*!,fdar-]uf (%oufces. ) Pw-‘\L-mdﬂJ)

Ji oy '.:.i“u"‘._?im:j__t:&f.l'\& "'J\e‘;; 3. a” 'PJ‘;/S’:CA”/

”~ e
_— I : 7 \

vaie Moo sane clasy of gldre G ek b ampidy geb |

I‘ T 1 ir.l""‘-

Sy — e T 2 ey
R bt e -



1
R

|

be Yedide) an QTUJrj Mach.ne.

uajes Can EC.
5“5'3% b ey \mguﬂjd 'i.ihauaﬂa-

L,\r\. A AN :ng "H\::?I.S: AH 'F’}\)“‘C‘J
’.:",l.,'—' )y "S‘tc rf\oc)e,\‘; Ci@ Som ’-’d-#l'?ﬁ

Ya Ve +he

\ L0 s -
4 A8 €5

”

SA e 5{'{- ':‘)'P A’EC")‘KLJQ TAYDOM““") :5 Class of ,”_5"‘5"‘

f ;\ [-: '”{I,‘--_;-'_jl}-—I?(“l,f& _“\(";; S . QI ) P)a‘ 5.; CJL“- ;;‘._Ijor’:#\r" K}() $4 d;;) ‘l{‘ 'KELJ

\ |
7 ‘ .
-b'-f". ’BQ'P (" bﬂ'd\)d-c) tuqﬁ'ﬁ.n;

L }'.“.. =\ 'i’«o‘iy-‘f‘;ﬂe fu(ﬁ’w

QA 5

H .-

'/\

-
\

gie i 1) | (i) )

fiiaf‘ﬁ?q‘f' m+,0f\ Can éftﬂl*/@-h-
ALUBSL ) f;l'f'f'"/nw'.r,f eoufces. VMJf-Odm’)
L"&._!‘lj f l’ :I T

/ ]C\(,(): yes w/?r’b'e?"%/ 1:2) }fmf’d)
ﬁ(,()-.'m) u/ ,7(05- 3‘3‘“

sEMe 1,’10151, .-:r\f ,,17,,]/4,-\9 Lgp rg_zf?&ﬁ' +o amef ‘1’(’(& F













FDCQI'- Qn __Q_f_'_g:E:lﬂ 18 &
\ );'/ac.\'- Y o% function O-‘Z:










FDCQl'- WA rdole 47 o

black b o¥ function OZ;-—%Z.{

\ The _gue/
'1 7"'3‘{"’ "tmﬁfjhpr'- ‘C(O> ;5 "H(_' m.nﬂ;.""uj‘” n‘t{t_)
o calk requir T Seherrine 11O

..’)TC' ot
| ’){}h"f FHWPU\'*’K'I !w""ll i’l"ﬁf_)uj(_fLS &,;'."fl .’ﬁw-"'{




| T0s OZZ -------)-Za 'S

el o conttut  Frcion (O6)~0y)
e —— Vic,y

o a \ealanced funchon U{K\D(ﬁ:di\ﬁ__

=) {x|oR= ifl:

An jj_'_?:&li 19 &
O'Zﬂézi.

f—

. B o¥ funcion
vLU’}' mmplcx_‘_b' OF @M‘Fm’l’ﬂﬁ

L A #
Fancher £10) 18 e iy




>Z is |
.‘u?? c_z,ns:\*m'l' {-mﬁ,m(o[,g m

L e d AR e ¥
%
o a \salanced ‘{‘mc‘Hm \ix\ oY= eﬁ\ .
= | {y | ow=13 \
G'UC«" @ c)(’aci.a_' O -1(\,.-.)‘.#-, -‘ 5
"F&M C+Cl"m ne whether T

15 C-Om’f'm* or balances




)Z ’15
¢"“f\\g— a ﬁ‘gb\!d- ‘F‘wd\”im( @&ﬂ}

-_—-—-—-"'"

i,y

G ea an polrac fc'_ O —ﬁ'{/}_}a’"ﬂ 1{}
"Fa:m ¥ d ¢+¢l” MNne \NLC ther T
15 C'Oﬁd-@\.r of balances

e Sl
/'L‘jr 4:4

I wm?&%y Sus

lﬁ...f!. r,? r[&L}il';

ag:{‘dfﬂrn' 3 Z + clu.f'_f” “




IR

(,??QSQ O Z ZE s
c"“'\\g— a c..bﬁ‘jal\-" T i‘m(o(’b"'&ﬂy

Vxy
ot A \oq\anc.c} '(‘w\d"‘iurw (\{X\ oY= C’i\

= {x: SR=15 \
C7tlU<‘.‘.'A an f}f'acfe: O ‘Pr'-;;.m ‘-3

n 'Fw““ ‘y, detes Mine Lka'l\f‘HICf er
_ box FuntTion O:'2)=>&,. L - belacd

wel ) Cn?""?" A + & @m?b& T bhe wm(?fgz"'ﬁr/ Sufe b i
" ' £ > 5 He YIRS e v
lgu_ﬂfzhplﬂ (o I + A AP - _ lr'\-‘" u.!'.'f‘fl; .&_’? r"l-é'fl‘ﬁ:é'j .

s (equrd t» 2L 2+ 1 i)
RCI’ (A : ? ' .!f-r_r". H\‘-' 72 )4

wdh :
f}d{ffa's a" v }2‘ 420 {‘"‘J'.é;ff_) s /




——————

i e . s
S"?TQSQ 3 :

ﬂa‘“\v a Cbﬁd—ﬁh't '{:'Lm i on (OE:)T&;‘)B
Y

o a \bq\ancc} '(‘wwc“‘iun \iﬂ\ C.’)(%):di\ —
2= | {x| oR=13 \
G‘m&« &N m"ac.fc: . "pr;;r-f'- 1”\-3'

Yoz gt 2 =adf
-Fm" ‘7 J CB“—'—JT_CJ"r’ff.r't e lwhne ther T
.ﬁ $ wﬁ«(f&n’k ot PA };',;_,-l ced

T:? bg Cﬂm(;,?fair‘f;f Sl

\ ..‘
s Ll 'i{':i‘;'_',n (;‘1

wernes af? |
1

an—

ey Pa e 21/32




50??@56 O'-ZZ:--D ZE s

a'n“'\\\:r = f’-bﬁ*i\'m\i ‘r‘wd‘im(o[ﬁ)'ﬂﬂ\

i - Vxy
oc a \salanced Sfnchion Ui?’i\ ('J(Q:OE\ = .\
e ] i,( \ O = iﬁ\
G!Ufﬂ an mac.le: C/ {1 Tad
‘F&'fn iy chm"mnc wﬂc“c T

7

15 C-c?n(ﬁt««'f' of P*J n Ced

PR wml?&:er.f/ uiz, w!

44 clu.h’/(

2
l}’r Hf)

-"/ £ FLIAS
uC e ) /
10 7"

-L./., | I|. ’_.)i'_' _-: £

- ._,?., Fim -f- = —Page 22/32




T = R

Pirsa: 10020039




Pirsa: 10020039




]
il'./‘-(-{_:“j;t‘..«“'“ 'Hl L'y ”‘}v‘\rn 'éol—.

'1;-Ac‘[£ ')fMLJC.ﬂ

]\*3 fes E

Gons T-« <t / Lm» anad
ADSS! LR, i I H
o = Dopsa wlaol, Thn

s'L.&!"

F & C C

!U"

TR




X )
) \ qges -y E' LA &4 "j‘.b-,."‘ ('J-.‘ *j' fzI’-l 'l’l\ m ‘Fcr

13 Ad/LM ancao ofacle P"‘”L’JC’“

s T L,;rfl _Jopsa_elgolithn

“LL’"" P

|
|

Page 26/3L







T &

L ’ O(x)
e B e
; LCEIE

e P













L"& LA Lf'\a’ﬁ\-t-udqf'\ \.Jf_pm C )C
St -

(_f-ﬂ Jeor tf{;‘y cdags! {_.‘_al
O(ec le 7,

A |

}7)0) |(}]~.¢)||)

- ]{) ]i](ﬁ)* (f,lf_)f 1-'“')0(‘)>

e k 2\ (@ r’.r,l_;}\
_ (<o




