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Abstract: | will introduce the QAOA and discuss some recent developments. These might include the application of the QAOA to the
Sherrington-Kirkpatrick model, landscape independence, and the odd behavior when starting in agood place.

Zoom link: https://pitp.zoom.us/j/94804346887 ?pwd=c1hkRHBZZmRHS1RpM 1BqUORGT CtEdz09

Pirsa: 23010095 Page 1/37



Pirsa: 23010095

ComPreaton 0:\ Q?i}*i‘_i_& - lon

a bis m clavses

C(D)- ZC.,‘(%S Z

. () %\ SaYisKes

0 does net

. e = moot C@)

" @ \
e )‘- LCM‘LJ \Oé

"l'.



Q\.’Ja«\*dm “’\Sr \)‘\/\W\ T«OSQA\QA\%

Q(cm- it Pl

%..

Pirsa: 23010095



Pirsa:

00000000

?otc»\ﬂ\@gr P2\ B, Bps \3,...?,?-!5%’

13 ﬁ} =V(E3DV(C3) - - V@BV \s>
Qeqd\&x C\tCJ\)(‘gQ‘Q\\J oAS w\og’\' m'\D-\-P

F.E )= <3 e\ \¥ B>
Fig= Tk F?(%‘)g’)

)

CanEnoud t\ .




Qoa-n Ve ‘i\%gr_\'\_\\m wth _B_Qg}e&.__g_r_g\_\
i V. SNt w X 0\«\<0§€S (?,\-5:)
Oeethe va*umCompaj\?r to malte
\X B>
Measo fe o g“? a Sj(f‘mg% and C@)

Q\EQOO)LV LOVIR Same. om \e= o ot
o xo& estumcXe /o% F?(%)ﬁ)

R

V\e@% Wk hew anales o g\ vear

Me= 1% T (¥ 8D

Pirsa: 23010095



Pirsa: 23010095

Tor ? Q\xeg wWe can c\agey a\
s s
au\k Aé‘(etm'me ’\f\e ‘u@l' wﬁ " ac\xlance.

E‘La\w\?\% * Mo £t o ?;-(gu\qr %ra‘)\\s

C:

L]

Cop s 3l 7o
L=\ Lo .o\k -Z\ Ct)nsﬁ"\m:\oj\- R’am. QC\GQ <S(>
JC \g® B8 e

H\e e e e s>
\SY = WO\, -\,



-pB
1&“ %\b ) Gﬁ,(xrmzjz ~VROS X

Y_r_osz?,a +6m2p i \\os2p 2, +sinzp i |

0¢\\> 6= —x L\ \A\’O\WA

CO!\JX%&(Q wik eqc

o,\\ ods Cmmeci\(ek Yo «bK mqo\vecl

O AP

3 ?(H:\\Q\Q 6-)\06( o Q\\Q




Pirsa: 23010095

Tor ? Q\xeé wWe can c\agey a\
T
au\k Aé‘Ye\'m‘\ne ’\f\e ‘u%l' aﬁﬁ " ac\xlance.

E‘La\w\?\% Mo £st” s %-{gu\qr %ra‘)\\s

C = 2 CL‘S&&

43\0
Cap s L (2ae) e
©=) Look f codtrilahion Trow edge <4
3C \pB -\p® e
4s\e e ?3%“6 e \s>

\S2 = WO\, - -\,



-pB
1&“ %$ ) Gﬁ(xrmzjz ~VROS X

Y_COSZ?& +s\v\2¥.\f \‘_c.os?_%i '\‘SHZ.FY 1

0«\\) b= —x |\ \A\’O\WA

CO!\JX%&(Q wik Q\XC

o,\\ ods Cmmeci\(ek Yo «bK w\wlo\\fgcl

O AP

3 ?(&\\Q\Q 6)\06{ o Q\\Q




Pirsa: 23010095

Eac\m {)\JE ((LY\{\ '\Y'B?e Wes o :—MC\‘?O\« O‘F 7{$
\:.)\\'\c\r\ Aoecsb m:T\' &?enA%ow N orm. !

Mese can oo evoated on a classical campote
1

\00\’\> X o 3 ,;) or b C\U\{C\' ‘:;\05.'1-9?&\ . Thea

V(3,9
Cow e e\\o\od\‘eA oNn o c!usg'!gq Comp. (2%

amh 0?'\'\««&\ $v$ c\oseu ;

At '\>=\ 5 o QAORN w\\ ?roéuce o

c X XK 1o o \ewst L6921 Yimes

e 0?\\\“&\ C\J\". ?9?; %;-{:?—E{t:s(; j-i \



Max E2LIV2
N \faf\a\o\Ps N ™ eqoo)\"\ons &lc‘« w'\)‘\v

Dacr0W0S L Na
(B 2D medas "

-:-N:'}Vomce \s e?p c’\\:'\ok \Dé a. c,o\\ec\‘lon o{: "\'!‘Ie)ps

ond oo O\ Kor eac

'\'f ‘\.2 \ﬁ
Nas\ ‘:’\«B o Xt iv\s‘Um)& NS Q) W\’\bes 'V\E

r\om\oet' bgt ‘aa\'\s ‘f\\eA e(\Oa“c'\of\s, N°® \noura
‘to Ql.«\’“'\e 0?*\\1\11\ 60\0\“\0‘“..

mé*os;:.ﬂ,& & % N o

irsa: 23010095 Page 11/37



Pi

IIIII

: 23010095

(\A?Qc ox'\m)‘e Oat'\w{m,p,)ﬁ on
“\%r\*\!\m @oe% C. Rq«Am 6‘\7\-\3
i\c)l\\wes \'L

L\m\"( (‘ -\-E\ woo\h \w\‘\é? NP Q00|
“&k OCC.U({'Q"\CQ . Eﬂ@tb{)ﬁ\q‘\q\o\c 1S

W 0O Mofe Tae eqoé& onS

S\ Sr'\*\\m 3 ‘ + """"’*) 2000

Q\)&n*\\m “ orc\\Awm - (j' + Lo‘g:h\ 2014

Clasera Wagrtom = (3,7 wf*\ 2015

Page 12/37



Q)o'uz)?)wa\( ’ PnYor Movra S

V\gw ODoanel\\ 3 p(‘a.bg:);m \M\IQV\AFQ)
Ode) \L;S,, - Vaud Gy e,

Lo co \reviean,

RCavindon \h S\ Jafa é\icwo. b,
Vond W Xwneg . Qona Wrh 6\/\'\*)

—S\'}N\m \\\ aé‘f»\h

Pirsa: 23010095



Pirsa: 23010095

Q,omﬁgm “?‘Ql'oi\mo\)\'e. Opsnm,-.\x\-.o,\,
P‘l\o\pr\%\“\ E.¥. _SQQSI-C'AGO\AS\'D'P 6¢lm6-3\'w\aqv\

%0\\42( ‘\M\Sms (-)_ \o\ b’?—\nb

A0\

TBQ\@\\ (1. 5 r— S
ch\ we 6@* C—\X o:’ )ﬂ\e_ \“D 7?7
TV A et (3 gt

(;UL o wQ?-\c\eu}Y\b\knbe. (_o-\S\'a.n'\‘
K\\QV\ ? “Q



Pirsa:

00000000

QROP\ \&\?Or&manc.e
%(u\éom G‘(a‘)\»\S with Some Ch%\? ())(‘l

eo .* e M 6%;‘?\/\ S
X @UcLo \“GKUACA u)\’\'b
RSN

2=\
O € ¥ GGCL.« Qk%ﬂ, U&PA u..)\)ﬂ'v

?(o\oa\o\. /\A} A/Qn D)

cC * Waleuer
’\—))( wb(’%tctg’& \o\)_k _6'\3161\




\We éemo:é(hﬁe ’\’L\Tﬂk ‘\S: we.
Y Rareenlers @S\@ ) thea

\C \g{&ﬁCOS |

Y ~ 2\

& Mg came. A &) Shances

(ot I= Podvdios) |
Y—'.&.S.L.Q)(‘anc\.ao > \J\% (‘oog\“tovu

5. 65%nann 5 Y\ Neven

Pirsa: 23010095



Consrer ’?:‘—\ 3 bl £ 0k B
2 readar acaghe, uniformly

ev\era:\'e& Yor \arae w

e ———————————

S?Yac,' Owe o¥ SU\DQQ \. ’\—dpf's

Conc %"N&lﬁ’s

& A<

P \‘%YZ\‘&%H“
S -\““5\@4\_6& NAQ?&\Aﬁ—‘

.

A

Pirsa: 23010095



Pirsa: 23010095 Page 18/37



Pirsa: 23010095

ow

'(\nere < o A‘\b P\\O\}O on O '\(\g\a VICPS,
’(\(‘“\t o‘ @d\ asS o Fa.n&om \fafitk\ob.
? \S o‘% orc\.sPt' M.

<% Ahe Yecw0s are ‘\Q\efem\e:\_ : tlen (co_csqrcl L«sf
X Ahe A on )b)’ﬂne Law ot Lafae

NONY_»& }JKQ 6{3-\&[ _(\P\l‘\oéﬁo% iz oF
DQO(@E\ — Loﬂcma\)hm\\\\

L] -




Pirsa: 23010095

Yo et thin e weasured the.
Cotre\aXon Cge“'ic'm:\*_e_ Leluwen
c\_;'&:'ero;\ @2& on fardom Tﬁékzncps
P{\w}b \(or) =ma\. L ke 0.04

P ——

/\Li‘a WeS KY ’1‘0 \3\\'} T

wWe. et Ak Xe co(fe\ox&on coe-)tﬁc'm,‘-)}
Y _\L\‘\M.r \bgr\ r\t)m\:q S\ ke be

o\
]




6\xecrm\'\' > \r\\r\ﬂp&*r ﬁgi\il

Pirsa: 23010095



EE M i S . .
L CED {\e ¥ \2> e—-nic(?})

A é 2_4;50.\:.%«,%\»

Pirsa: 23010095



0?5‘@\(«5 3 ESG\D (%; %L-Zf?—ﬁ)
Downdioiwe X é‘ yed L2

T\)m C"C\\f\\t

s

O?‘\Y\n\dm (Y b -l \(/‘3 L5 /“

A T

Pirsa: 23010095



Pirsa:

00000000

—

N— oo

AT ¥ S

For av' R ?'-\"AQA '-P we \/\q\)é aw

'\'\Vé’raéf\&’?foceéu}e Ao evaloale
b Eg 34%‘"{%\ s \N §>3_7

Era‘;-

(l\bo;\w ? i.\%g i B £, \ 6. GJ\—W\QV\Y\.

Ca /\\Mei o 0“.%“3
Vo (3D

<. Gohdome
10 %\/\od

o
\R*




Veoe parhcle

_n-h_»‘_ﬂ_ Juoly SII :(“(;P
a2 X1

1.!. ﬁ;,thw«\n. Y- gi_:x o2

S I ) AR

" - LS T stk k) )

Lo I (" ™ i Ey=Eatin (k- 0t) ey i ( & kA 5,
Ermes S " ke e

oo _)';

he 1()1" l"-Vw(ﬁ»ant) Ypre h‘(-\‘e“"on,a“") 0
4 4 -ty o TRVAL
e \ | (4,
o < , 2
-, o= =i k.= J2mEZR £ e vimes)’ ,
S L RS o AW
AL

oyt 3
| v ‘ W.(Tliil (

A (-Il {
el ™[4, JAZR- By
WAl ffom) | P2 o T
ol

S W kA (3)
4o tls i ot \N

als S s B

PI, e - nBS mrl
SR s et ¥ sl
g Y 1 ("c \(I._) J h'T-b \.}-.r%'eny[.u'[.

Re R, 3 A
Ve H1gt D= thgl 194L)

CRERF-arm] o ma

Vo2 (Y1 VY,

Mp ™) %0 ¥ ia.'i.. (E' E)

| 3 o
my MM ]N[, o
Rep¥

p U ATLe

Rty Py MR T

Fin
R e
Im
He BFy - AAy
j;.ﬁ[ 1pe i
= -9y ire0

_‘.'J ’NE&M* E's proamicr
h Plasxstle] fpdpte (V248 0018 S

fHdZ ﬁ(d'w

v
\‘\ dnl sinw(t-T) U, ""213'(1"“)

E cot (Th B et

s
w
e it

Page 25/37

Pirsa: 23010095




Pirsa: 23010095 Page 26/37



GORQ\BO\' MGK'CJ\' Mo \6(%-6. _&;/.,n)
D-ader A ohe. Drpf_\3 Q. BOA
—\-:bl‘ $\)L€A ? See. Oﬂ_\i a. {fae M(lsl'\bo A&A

Pirsa: 23010095



S Bas = E ? K MOH‘UJ&\A&_
\% \I\\u,\o\r\o\ou ai. L 2{4 J

Pirsa: 23010095



Pirsa:

00000000

Aa\co Shouvo
Viw \:,—5 {4*6 3 (&Y W]
R\ SRR

L oA Rroves \aa«\)\scqge XAAQP@AM’Q

\— 0o

g\:b‘-. e 5\(- HOAQ\
CCLI\O\SD%N)\D )(L-t_ —\30{‘ N—>0oo, ‘Pb/\
al H\éﬁmceb a&\ W\Pasu/ad
\M.S: T hase

C €@ dose o LRRVERE

A



Pirsa: 23010095

\(\\Of\(’\oc}au@ )n\&l’ S;n.\[\%co)
C\{\B)ﬁ\,\&,\'\?—’)m we adaeve Tle

Q, e Nae & 16>...

\;\)m{\( )VO C;?}\%:NF’\_@CL\(\.\QMS
Q)

o e £ ns  whie

'\v\g‘l"\feb afe éf&u&)a\ ?Y‘M o
A‘\g((\ ) (L)
| /



The QROR aets ghck sl A’\:g;,
Srom o good Classica\ dde -)

M-Ca’m )E,v.) é GJ\—mam\ ,b.leartl\ E T;\:j

Usodl QAN  sStacks
\

- \2> SU‘\')W ScY
Jar é% ofF a\\P:\ (:quZ:

Pirsa: 23010095



‘Lt)m @ C\aé‘&'\cu\ OE_SM'\ amc\ &Q+

‘a00 0 Shi‘n W= W, .. Wa,
6 \\M_..)\at\'?(i A \f\“\)

6 0 a5~ vU \\k\ G WAL I

oL W\alever
~E R -3¢

IR D) B a0 L eTie
TR
U=\ 1w

Now \oo\( ?V\.éoox?arame‘lr?rs

Pirsa: 23010095 Page 32/37



Pirsa:

00000000

‘LON o c, aésta\ a\cS,r\ amc\ &d—
OOA 5’({'\\1\ W, .. Wy,
61\{\;\.\)\6&\'9(1 c}f\}'\ﬂﬂ\\\v\g

5oemans- Wi\ amsow
oL \.)\f.(e\ler

~%,c “RX =3¢
&

ORR): W% .. ¢
acl ow WD \
U (3, 3) 19>
Now ook S agb paramelers



Pirsa:

00000000

Dram-sén'c, Yo \ure
\ P;-t \o.,;_) \7\3( v\om\wf‘ %Md\ﬂéﬁk we faw ug?l" ]

(RS 0\1\3 \M‘?M\\m \e Ov\c‘s CC‘UB. [

Yur &J)La.mQ\o,. \b e %-rgu\q,ﬁra‘pl
P ec\qes

oneroae o \awe V2
XX ™o \w's wWWe c (W)=\5
Loott X ’?:\\1\3 .
C__Q.‘.‘.‘_'_\/-'-‘S %\;‘-"-é W—“ﬁ;ﬁﬁs/ﬂ.‘;—wp@oﬁ




irsa: 23010095

——

:EE - i Ci'
Z}L( ¢ D “55 R}

<w) U+C-15\.) \w>

U=\ 1 b WiRW;
O \¥ W, = Wy

U\ |- € 1} wiFw;

60‘)?0% €=3 . paN CL%OOA Qt‘\h\f\b

M ol wole 6«\46%23 e)\&?sﬂnm\,
Uu‘b«\\‘&"\ek . More eA e, %a\' W 5L,

Ao ot ’CL;‘( “\m?roue. Vet lose

Page 35/37



Pirsa: 23010095

Ve Coog__’(x _%‘:C_‘L

.'_-—_-'. * e e

"’:
'Fof aw “Oﬂ UM'-\-tr U wWe co

Prod «\ut C-E eacl, —
pr"C QN Y 6"’0?\"} ™ 8006\ 9\7-\\‘3

%\\s \‘\°“>N¢f '\3-\ HOR 6\”&[‘\%5

™\ worte petiec
CEvem wiL x 2, %%@1 €a ec\a,a\v

We a\so have \ooaakt,\’mrm\
ac ;\)«\aﬁ"i‘s oL mow M\
CaRs |



Coac\ué\%
Wb oW Qa )\'D \\MP\QH\AJ‘T

A\ RUreeR LR Y T,
& \Word, case ‘Jeerxofmknce\sv'«?\ﬁn“?es

X ?e(-‘;orw\av\(e, Y pre Jos willv c\eP’fL,
X Cduf\ Gwn Q\bt ¢ a..ﬂAOM. i‘\é—‘\nces

e ‘\Y’\ 5'}? \Ml‘l‘
%« NoU a ‘/\M&‘ oY an @ Obs"l‘acle_ Y
-'\D"S‘)Or-?ol‘mqwc.e %r\ﬁ& -y \S>

‘yf \\)U“\e f‘% Aal, VN %FM\

encod fa,
X \\\eeé Yo \eaca mgre)l\ /‘\JB |

Pirsa: 23010095



