LS5CT S50 Quentmm Com ymmg/
[\ijn‘nﬁ 2025)

Week 1
Instract oy Xino i%w%

Course homepage: https://xiao-liang.github.io/
Resources/Courses/CSCI5370-Spring25.html



Qbawﬁ %& Z}Ufm('fo?’l
ve TR

”W’A%i O- cw’wﬁoﬂray;/w 7660»4/1{/75
CSCT 520 Quontmm fap/wﬁhﬁ {

- Quontym myﬁfﬁmfo}m Fronw Q. vory
wellr, sometines evon Aetter thm QC expts

~ Quontim w%aﬁrﬂm/)é% % Q 7‘@%}9 app.
@46 QL. [@«m'%@a il Semstor)

= EW"&[W}% bodween, QC oma( Qo
va};fo@m(/oly A



To //ﬂW s Aé@n%& ;

D Introtluctim % m/fmims%m-uv&,

@ Qubits ) 0%107/19(1‘, System.



/l/[ ot V&ffi}’l .

- Whet 35 QL

- Why # QC weful ! A})};/icm‘ims?

< stote - of- ane ont guotln computers !
5.3, eI s %mﬂ{/el

WOan/ WSt ﬁ‘me o Ahem . -
not n o /yaévﬁfmdmmﬁa LW Se

17 - ﬁn@ Vesowmee

On-line resources for that:
- The first lecture of Henry Yuen's course: https://
www.youtube.com/watch?v=X2vIGA1yFrs



QC m contuwst o " Clepscol” 59/?7/)1,{1‘/%/,

Lssonce avfb omy Comptiing Aovice
( 5\9, GOOCUS Ca[m(afﬂ) ﬁaf:éof )

— eNCOo ’l'v’)j

- mam{7l,1(aﬁn9/

b o P 4 we L o] |
c% a j>$ $ 5 @;)fnlym,{n /[gw(f/
& K>,
| % % ii ég 2 |
: phy ies /Ji,‘c

Clossicel meshowics encoo/i%r;

> —
F:

) J)m(&ti%/.' 7




l |
@Lﬂ?
5
Z{acf v
m’m{fr;( 0/
ance

ph,
- ) /$ics

|ectrotlynem | /

— ag{c

enwﬂ/'
nAy : ! biﬂ
0
v it

E,ﬁ
\Y4 )
vi[ﬁj |
0
XIE =
a-(f/%

Y

7

M = M. [T

Qf\ué(éj " 8
| eﬁofab?)
Z/W{/}o

n
g



\/o\f&ge [&/@ﬁs {0 W]M%{ b{fé:
Volt04e {ouel. .

Lg@icci 0 Loélm’i 1

N —

oV 2!1/* é’v
\,%M U A~ ) 580l

—o_ T 4




Jé M,?”l’m&Yﬁ/ :

| [A st of 1| | The phpsis |
&”J?W”ﬁ p gncod: .%/ ’\' }mlyf&;’ﬂfn'ﬁn'nﬁ e
foriee L{ma"fM&iiﬂj J ( Tules

—— |

Léﬁrﬁ ASE %65 fﬂmla 15 Q,W)(oac}l
Duontun  Com /)m/inj [

phy sics /yﬁ,‘c

—

GQuortum Meghanics. enwﬂ/injy; 7ubi7ﬁz

= :/\ ), o puloting. U postulides
o5 (W qu/i 0 pulbting ch&}%/\/t“




bwjyé 0% CSCL 55710
- The "lojic” part .
- @%P/ %Wm,‘um rmw/mm'cs ovs  Oxioms.

- N0 oglondir. (ost o 2-somster
Comse 7][ CQJ\/L)

féﬁ ym, fﬁm ior With iﬁpﬁQ;/n

INCLTY | Wm?

DQ /ﬁfﬂi%@l/% /ﬂhl.)%j W’Jﬁ/u Wm

é (90”’5@ }‘07,.@[77&5.4 zfn 711)
@gn c€/7fmo| ( )

Lgm’m’nﬁ Dutcome ( See  convse /u%&/fﬁ@)
h }\ow &C WF//L jﬂmm "g/w%h["agw/;.
" Qet on idue af e SOIA 0% teaetie(, @/(/

— E/%/ ?Wﬁiym W&é ygseam/x 7&m/ﬁzn{m}”£
- /Lnfﬂrﬂ&‘sa/yh)nargf,



Whe his sourse 52 NOT for.

- Yeople who wond To foprn how U build
O guontnn,  Computer

- 7[%/7/@ who ot ty Lean DML

Prevegeisites.
~ Mot ™ prevagpisits
- Linawr a@éém
- Jrobebi Li% %&D)’ﬁ/
- "ﬁ?%’ﬁ ’ prithisites:
- A@m-}ﬁwm (Design b amlysis)
— Lo /mmﬁonaé Lo /;/5;4{/’
( 7/7%“? ¢ﬁ &/waaz(zm>



A v stnva,
Hne o Z
élm/?'ﬂj { ok 300
midtorm 307
Vro/'frﬁ 407

Homenat. 132])

— W’é@klﬁ’ (WJ)’}Z[OWZr ’Mml( %awf
ndergod Caloabis / Linesr Myobu Bobablty)

- o *‘%Wi .‘
¢ }Z%%ﬂj/ A%iﬁmﬂ:
- ymviw /of et Locture zfy/mL
—osu y;ﬂlém&ﬂwrg/ B’Eﬂté}’? motenels 44(;

véﬁcm}’é’/ A ’/71[ 'Y
(Z howe o Wa% A &/%/ck /ﬂy,‘g /zmﬁ'/’)



@ (‘éﬁmﬂ%’&l ’ /7Jyy&ln ffozlh}%/ W"VIIWMJA‘:
- V/&tmiv'ca /@’OMY /%uan&/«m/ Ca(culﬁqfim" sk.‘lll
~ 097“}7[%@ }’m)’ﬁl'ng/ §@7i n lecture

‘]7690%'3\

 Submissim MUST be in Lelex

cole
Mikerm. (321)
Matteorm

- Some 5}%/40 s Froblem- 5l uing 1S5t
- L dat Lot your memary
UV%’%W? formls Wil be provided
on 4he oxom  Sheet .
I'm plso cms:'ﬂ/zrw'% open- Dok exwy



Prgject (Yo).)

- -5 }wj;le, 1oy W"“’/Z
~ phoose oo QL relted wpic.
- Tl }}rovdcl& o List 97[ toncs
- 70»[/2 W me fif (L2 howe Y ol
- Write p peper  on e fhosen 7177/7/0.'
- [itereture Zals
- Syrstemutizotin 97( know/e/ﬂ@ 3

- JD £0Zdioﬂymf 6)?Z&na7ﬁfm of Q )mH shed
f&)?él’.

— Anyﬂfl:‘nﬁ et Cvnies me et ﬂoouw/&
loomed 5am/‘é/,7 yow | 1efuded o QLC

~ If you solve on e proviem yoll pet
A Ye WW}U&% rf ﬁow othey Pﬁ(/ﬁfmwa



~ Run & mock &mfm%@;
= So we hove Jo growps. (4hus [o popery)
~ Fo frap bhase Uf-6 prpers
- Yead  #hem

- WA  ypngwers’  comments

— Gaode  hem
—- 2-5 yopers Weth h.‘Uch@ scaes wil
win the Byt %yygr Bprd "
- /%mu Pm'mfi w %m/t/; mémb&}’s

%«m( 7%0[“
— Live po ILS - min toll o W&/ﬂ%,

Don't w_pyvg, Al ]V;@vi&(c %&fb/%@fj

nsttuctions  whin g }ij&ré strts.



&4 ffaj{cf - Oﬂﬂn{&l fﬂfﬁ‘/?&ﬂ’/é /(;%
cscl €519

Al we loam i %QY e e{,’naﬁ V@'e(f.

O First /%(7‘ of the oz
- Basic #ills oA QC
2 Secmd helf A the cowrse:
- 73%0&»/0/{& how  oher /7&9/7/@ olo
gheir " projects ’
® Finsl frojecc of L 55T,
- ﬁo ﬁwr own }ngj‘ecf,
Fyarduel  Gonl
ﬂ%’nf AC spills o pur own
— yosemror / j'yb / pisject




72% [9’99)@ :
- /\/o fhl{abl %&éé:ﬁd&
- Wil mfﬁﬁn %/ﬁmnﬁ Ma/yfeﬂ /]%n %ﬁ.

books e WMWZ %n'ﬂmwﬁ

- See comrs }’IQMW% far D
mco/nmeM/gd Ym%’nﬁ Lyt

T ond Al hour |
_ My, LUO | Bobn Bin
- Tue 2%30 — 3130 pim
Zoon 120, Ho in Honty brgineer Bl



—

Jhy sies logic

Q nomtim, b MM% ! %mbhﬁ 4
Mechomc s

W)ﬁ)’h'/n/l[orﬁ%: ! l// /bﬂj'tl/l ttes Y

—

-

The 4 Postulute 7[7r ﬁ’ry/&/ Clubit 3/-56&%

Clowsical Olortam |
0 o7 1 ( chsianl E,‘f,)

- Veridl)|

ey sifim
T 0 %anm wf‘;f@r.

A gubit. 1y L
oy + 185

whore o, ¢ eR
aﬂ”{ O’%“l’gfj_ [ZIM Ojlfﬁ‘f""‘y>



The fyﬂcia[ e/méoL: | > ket
\7/ gathpmodicion / ph/sioiﬁf foul Piroc

[ The other m/f Z | g _’}laij

50 < | v bmeket

L inear Al@@%&?
4y =gl loy + B-110

15 At vemniscont o]{: [inecr ﬁ%&bf&»?

-2 115 e besis vedton”

- a&h% MG “pch%o(c)omL "

= -H’le/ cre " und” \/&7’;974

- XICLW‘ZS&( OM e nototion. .

O 1erane W O yorgne [1




~ Y 95 q lingpr  combingtion bousis Vects
) = &t 1)
L o
—ard)4 e15) = (3
- Coveot L, hoe  constipints,
BN 4y = ooy 4147

X

L AEZ]

o0 unit Yector YD = lod + Bo]4>

“‘\
?yﬁml&f@ 1. A %z/wmtwm yéﬂ{%gr eNcatle
).

—i~



Meesuremert
- basic gperdion e pubits

- o &\anag mn dasm \ay}n/;umfim,

\/

Postulsde 2 - When we " magsure” o
a(rmbit 4)=Alo) + 6- 14D 4t "49//&/7%1}/
’ﬁr |97 w h )}Xob&))i[i‘% OE'/ Onoﬁuwl[&/)ses“

Xﬁ 15 with poobobiliy 8

—




f\/o l(/l‘fEDVL (mﬁrw;/;m(orfi}?)

09 yhysimﬁ procetlue

> 10D

Vostulede 3. Bvolutim of 0 single éﬁu&‘ﬁ

\

st be 62X ovthyonal anetrix
multipled o Fhe (off sile 971 fl gubt
Le 14 =M1y whae M
062X ortegael  matrix /

)

I— —

7 tho 292%( morix.  (wibh 7eal qunbers)
/‘/l'/VlTil (or /\/\T/\/\:i)
m oY MT - /\/[f\

I M =M



Some yotionele  bohind thiz ppoice.

= Ovhogonal ttonsfoms  puserit loyh.
(59 , Minﬁ consistont  wibh f%ﬁfl/‘[wp

omd  Postulete )




