D

uJoN

RSC813-3

3dvadi Olwl)o
Taskb

Prepared by

Mohammed Omar Bin Makhashen

242001540@st.midocean.edu.km
(o (W jo.c 2000

Ph.D. student in IT

2025-Mar-15




/ MIDOCEAilII

UNIVERSITY

e

oljgisal &l

Lo W i Ulg aulddl aogl uanig Jowadl judd P 6ljgi5o (uidlw) Jw éjjléo Joc
Gy jeill -
oidl anglg Wyinall Jowdl -
:Ubliiiwlg dunmiollg amill L0 By oyl -

daibL -

www.midocean.edu.km




RSC813-3- Task6 - 3éy2d) Crluwlyo MIDOCE, i{l.
T
TN

-

I 6l)giSall aJlwy

The Dynamics and Control of Quantum Information) :aJlwl jlgic
(out of Equilibrium

Oilgill (1< 83yl 81080501 Ologlaall b poaill Gilybroliss

(Fergus Barratt):caJgoll ouwl

(King's College London) :6.00oJl

Jul 2021 :8)lul 0285 241U

| 6ljgi5aJl aJlw)

Quantum Machine Learning Without Any) :aJLwyl (lgic
(Quantum

25 ¢l 194 09051 JTI plaill

(Ewin Tang):waJg.oll auwl

(University of Washington) :6.2.0l3l

[P adlwydl oga63 29)U




RSC813-3- Task6 - 36yadi Ly B ool 1

UNIVERSITY'

lomJloog 8o9pb Ul (£ 554
, 2 R

«(Quantum Machine Learning - QML) "0905J1 JUI aloil" e (li5p olygids Liulwy Ju ylizg Juodl lam )lay
Wl .OLliw g suamioallg amill 6 duuuipl Lo U5 Ulg daoudlgoll oyl aglg Wyiiito)l Yool 2235 Wamy
:lo éuwljadl aud

o 029y : (Quantum Machine Learning Without Any Quantum) "5 Lc,l U9y Log0Sl JUI aleill" &y -

JUo Jo JUI aleill 6 (Exponential Quantum Speedups) auw Ul awogosll Ulcpud! auilbol owb JSuw Jooll

Quantum Linear Algebra) ,0905Jl bl pall Glwjjlga) (Classical Analogues) dusuwllS jilb pobi
.(Algorithms

The Dynamics and Control of Quantum) "yjlgil jc 85)JI du0g0Sll Gloglooll 6 ESaUl Ololiy>" dllwy -
Quantum) pluoll 83200 duogosll dakill lbwoliys b ol lam G :((Information Out of Equilibrium
aiulljgog (Entanglement) chiliuilg (Thermalisation) LluSuiuil jropl Jio cuilgn LoliSiwlg .(Many-Body Systems
0905l (po dbgiuall susuwl Sl Uliojjlgallg drogasll duwgall Glojjlgs 6 L-.QJI J<gil go .(Environment)
\_ .(Quantum-Inspired Classical Machine Learning Algorithms) y




RSC813-3- Task6 - 3éuaii Ciluwly

10061900l ayLiti)| a2 glg elyiiall Ll
(

8409051 Ulogleoll J alslaiall Vel b L) JSuiy Gaail byl WS jls QML amijglic (o piy

dr0g.05Jl aJLJl yupléog (Quantum Mechanics) o5l 5lEwo {golo Jl lamlilS 2w ;pmgall 6 duogo Sl Glogleoll
1§60l ngaié 10905l eupdl (Jo (Jlagaiuwi.(Quantum Operations) éwogo Sl Gllaeollg clhlidllg (Quantum States)

Oliojjlgddl e SJoll ddluwy j5)5 . (Algorithmic Approaches) dtojjlgs amlio Julwpl WS wadibiuwg :,0j)lg3Jl juSul
oLl Ulojjlgadl Lo aull &lwy Gooli loiy 8uogasll Wliojjlgall (o (Dequantize) "a5dl Juji" JUI ausuwllall
0905l (1o 8L gl diamll susuwlSllg duogosll amliollg (Quantum Simulation Algorithms) éwogo ol 8L5Laluy
JUI aleil) (Hybrid Quantum-Classical Approaches)

gwqlillg (Efficiency) 6claSllg (Computational Cost) dwluwall 66150 dsleioll Uloloim Ul :6clasllg lu,.gloul ol

Computational Complexity) Jlwall ausoill &y aupe JSuiu el dlwy aimi .guloell US) dyjgpo (Scaling)
awludl 8lail wilgs Lyl 6wl wall aeslgs (Lo oyl e el adwpl &yl .auog.05)l Olepudl (gloiy Lago (Theory

a10jlg3l g b
\

e

:axeuplgoll it aogl 3o el jmpi.JUl aleil Oglaio 25 Jlg ((Computation) duwgallg (Quantum Information)

MIDOCEA

UNIVERSITY

_




www.midocean.edu.krm RSC813-3- Taskb - 3éuadi Glwlys

(Limitations of Quantum Computing) éwogosJl duwgall bguds Juloell LS wyie) :6r0g.05) aobrill sgudy wlpicyl
Uleojjlgs 6 (Input/Output Models) gl Ul /Lo Ul 95lai loudyei LUl agudll e cgupdl gl ddluy bluwi Lmiglgliyg
lilaup) (Noise) clp gl go swll dlwl Joleoiy .aireo Ublac| o auw Dl auogo sl Olepudl gub s Lo WSy lao QML
duwgoll o udo Joled (dupgilly aulsyl puleo e Byppg (Thermalisation) lubuddl jropdl oldudiuwl JUS (o

)y g6 .ausuwllallg duogosdl Ll (Ju 6920l bup suplll aidy jhy (Juloell (o U5 :6aSuw Sl 0SJ1 by
pobd aall 6§y pladiwl JUS o aul dlwy byp .duog05dl Gluojjlgal) susuw S pithy cli] JUS (o s JoUl
Ao JUl aleil) pgasl o 6bogiumo ar5uwllS Uliojjlgsg 65wl p0ga5 Ulkojjlgs

&Jlw) i .(Future Research Directions) auuéiiuo Gou Olo il plisl (uidlwyl WS adisg :édadiuel] Gowl Olo Lol
6360 0JI QSVT Wliojjlga) ara sl alljl OLisT 6 Uliuadg alyaul 8l jrop Gliauiliiwl éhyao 6ogioo aliwi Wl GJoul
gluwdl" 5916 amog NISQ Glw Joup QML OLeT (g (oSl a5aill dogioo Loy Uloladl ) awWI Jlwy i
k o)l gluw 6 ">920ll>20i0

MIDOCEA

UNIVERSITY

(Jlobiwl...) :ér0uplgoll aylinil asglg Wyisivall Yool “
€ o)

dr0g05Jl Ologleo)l J aslaiall OULWI b Ly JSuiy G20l galwl WS gL QML amisglic Jo acl Lle
:axeuplgoll it aogl 3o el jmpi.JUl aleil Oglaio 25 Jlg ((Computation) duwgallg (Quantum Information)




www.midocean.edu.krm RSC813-3- Taskb - 3éuadi Glwlys

:OLlilw g daamiollg amill 6 Gl OLo LIS U

:awilmill mslamig Lmslamiog 633200l Lmiliadys b s iy Jilwpl aclyis a5yl yuwill 03m (1o pépll Lle.

Ao ) da gasl) Cila glaall & asat) cilualia™ (A0 Al )
(Barratt Thesis) "¢l ¢e

S slall LS sabual) Sasnia A gasl) Aalai¥) cilualiys
Quantum) alea ! sadeic G seSll dadaiB oY)

ShSal e 5l 3le] e 2o ¢(Many-Body Systems

Aagd) S DSl 5 4ge sl Cilia ) sl 5 pSaill g LUl

PEVANI V- NN

Ak 1 (Anbaad)fdg plalll) Alsagd) danglall g 43l 580 dadadl
iy @¥ales ((Keldysh Field Theory) giwlS Jis
Tensor) (MPS) il @i ((Langevin Equations)
4o 38w ¢(Networks - Matrix Product States

ezl £2Y) (s ((Numerical Simulation)

Tang) "as ) ot agasll AV alaili™ ¢ 3 g¥) Adla )
(Thesis

e 5aSl) eyl aula api IQML 2 A paall anasil) 41)5)
(Exponential Quantum Speedups) e s 3all ipsY!
Classical) 45318 @byl sa by IR (o V) alal 3

All=d (Algorithms

dpan ) () 10 oY) allall B dpa ) oA daanga g 4k

all 2@l 4y ka5 ((Formal Proofs)

b3l nall ((Computational Complexity Theory)
Randomized) (<luall 3a] 5 byladill) ) sdall (ga0l)
cpa) p dglladll 5 sl ((Numerical Linear Algebra
.(Dequantization Proofs) aw«<ill ) )

MIDOCEA

UNIVERSITY

ADIAY) Jalas

bl s Al

Liagall




RSC813-3- Task6 - 36uadi slwly MIDOCEA 1

ERSITYl

(Jlobiwl..) : Ol iiiw g daamiallg amill b duuuipl LUl

4 )

da gaSl) Cilaglaall B aSail) cilyalipa® (50 Alla ) Tang) "aS i Cot (o sasll N Al = 1 g¥1 Allea DAY Jalis
(Barratt Thesis) "¢Jlsill ¢e 4a Al (Thesis

JSi & Cll) de gana Al A Jdo 3Sal ol i) A8 panall bl cp a1 JASY) clily S e sl JEY i) i)

oSl oS gl 5 aluaal Ba2xle A saS Aakail" a5 satiuall mddiiall s il @l 485K i) Jilie (Y1 g luall il 3 galy
Lo il dadail g 46 51 julea A08Seal)l bl Cile sana Cilgaidlfeild sioaal) A€ clildl e 38 1 QRAM L
(e (s Bl sinaal) ASauISI ML sl sl el (bl SISSS 5l A [ Main) e L) Jsea sl o
bl sd (1 nshad 1Al 38l el ghall agh g cilia ) 63 OIS o) plan ol 1" analil) Al) Ja" AGudlS Siliaj )53 kil g hagd
o Aaldl) il Sus 35k pald JSh) A gasl) BlSlaal) Y e agaall aneie 3l ae A el e ) ) Al
o Bla ghewall ASandISl) cilia ) 9301 (@ ¢ (Re 5aS)) 3LSLal) .(Polynomial Slowdown)

Sl g dale 20aS5 A1 ) dadh Cavd (dipea ML dagal 1a <)
LSS Addaall A oSl (5 yhall CalaSinl 5 i) W




RSC813-3- Task6 - 3éuaii Ciluwly

MIDOCEA \

UNI\/ERSITY'

(Jlobiwl..) : 0l liliwlg dramioallg amill b suuipl Lo LIS YI
4 )

430 gasl) il glaal) B aSail) cilpalipa™ 140NN Alla ) Tang) "aS | od asasll AV alacl™ A g¥) Adla ) ADIAY) Jaldd
(Barratt Thesis) "¢Jlsil ¢e 4a &l (Thesis

-

oalshall g (A atl) " A gatli i g il Jon (ol S8 g el A1) 3] 1 "Aga galli™ (B LSEAN/JUIET  MAga gasl)" daks
dga gaSll oy il 8 (S) g L)) Aaaal) dpe Sl ol Jolag USaudIS A se 3all QML "o e8I slat Uil 5 5lSLaa
On Cun Aaa a8 550 o Canall g o gall pluall saaie paall QML hall uall cilas ) sl Adall 40uY) da 5aSll 3 aall
s LY e g€l (55,0 JDlaiasl 5 o (BlSlaall) ek o) e yall A ULl GdlAad daa e e

Jemdl A cilia ) sa

e S 1l Sl adlg gl e g gl (o wl s 5a3 ) Al 0S5 A1) QML < 2na (a1 58 S 5 S S
i aaling) Apa gasl) BlSlaall - ML s sl il c¥lse Calisg Sl Jals QML ik e aal) 5 (QSVT) e saS) 32 il iy datl
QML a3 50 Ay ol 61801 Guli ¢ (A silalt QSVT/ bl juall Jac

LISl il j ) A Abiagl) ALKl A gasl)
Sl e Jia a gaSl) (ha Bla gleaal)




RSC813-3- Task6 - 36yadi Ly B ool 1

UNIVERSITY'

) :0Llilw Vg daamiollg amill 6 Gl SO ULSUI “
~ (JoBkwl B

&Ll I

aJlji"J Jold Joc U] ely JUS (po QML Ll o puudll dluy Gyksi Legsang o 1385 0287 1 Jolll llwgl -
@6 oil) ulall swogoadl Uljxall (§lbi §iU Joc (gaady OML Lz,b,jJIJJ,gJI Ulwojjlgd (o dowlg 1o (o " ool
LUl QML Ulkojjlgad dusuuw LS Ul Jl Jguogllg JLo dl 95g.05 Blioliiol wogoy il aog Lle (JUI aleoil)
duwlw ! o)l .éusuw Al Ol aallg SLlwl Gl Jeod! @b (w dlble ajjlao Jlao l_t'pi Louuss wdpd
pliwl drogasdl bl 5 5gaall 8ra0i0 arSuwlS Gliojjlgd cliul (g9 jlmbl - lmiiamio b (05
QML OWlno apdi L DUl I Jgsog)l 25g.0) raml e cguell bl go duilgiiioll sl

clolg Oliojjlg g0 Lyl b alluwy byais Loiy .y juall Lle aoyg aroldiaiwl jiblg gl sy o265 :éwiidl lluyl -

sl el o S oljgis> ey damluro (o4 o280l arogasll aakill auwlwll ol amo o Gooii QML
as0g.05Jljolg bl pog.0s)l 615l 62480 (gl Ulou G pb .iulS oo &y i Jo 6bogiune Ulkojjlgd) Jac

pula) gga)l* jlmblg domloll QML amlic) dr0gas susuwlld arojjlgs auam G cli] ,olwoll 6330i0

ol ol Julos Jio 05l domloll sl Olojjlgall audig dinmdl duwgall amlio plasiwl Woc cbUl

\ .2l bldoe (g2 5120 (e aney ML oloo (W Jlup g ol )




RSC813-3- Task6 - 3éuaii Ciluwly

-

LAmL0g j940 28] LB gl 8wyl Jlb «,og0)l JII aloill b Olegudgo uillul ULS Jolild (o (6 ol b
1699 LawllS Joc bl auréig .oy llbuoll Jogo Sl @y juwil) aus o il &y i e pilég ojlpg

oo J&a) Ulwjjlgd pohd 098ig roh.t.LgJLJI 632010 duogasll dobr iU g_.wgi LoLiSsiuwl pI0] duill olygiss dJlwy
owgl chjuall e j5p Gluw e 610905 {goloy d.cgoa0 .0905]l (Jo (,ogluoll l_,ﬁJJ.quﬁJI MLg éuogasll 65wl
:QML éuogo Sl Olepudl Jlow e adolbio jhi Uloog (Jiod el .2l Gldac 550 (Jo Lol

0905l (1o 6Lbgiuall duwgall >gudg 696 pawig Llinsiuwl | Ul wami lodw abig 335 I lamlao| wami
.6409.09J1g 85w USJI Olojlg 2l Glooupd e 0265 Jl (634 Lo




MIDOCEAN

i

Thank You




