=

Divde - anmd - Contmer ald@iKwme comls accosd g fo the
folle wing gemenal plam:

I A Poblewy 'y iwstamce & divided mbo Sevesa] gmallex
nefances ¢ the came fﬂz}meh) ;J&,L”(: 4 aboulb He Same
“aWa

A The gmallen (Mgtancesr ane <dved.

3. 1§ mecebany, e coluhone cbtaimed &) Hie Smvalles
instamces ane comlnvied o 9ct a4 sduhoy €o e Aismal
imgtamce -

Solubhow Fo
Gab foldew

U 7- 1L
I
|

Solulm H::*‘Tl;_
B (Fnal  FAobleny |

Di'ﬂ'icﬁf — CLU\J— CoviFuen TCC&U;%E .

AL am En-ra.w(lE; (E’F ) Condev e @no Hew 4 fmﬂ?ulfvﬂ
the &4 o M Mumbes A6, - Am~1+ Tk M>I, €oc Caq dinde
He Pooblen inbo hoo jnitavces ¢ Hie Same (Soblew!




Eo compute e Suw § the Eagh b"!‘z_ NS amd o compute

e gum o the Kemainivg F”/L] NorbeA - @} CoUnte, if W =y, coe
Svaely Retusm ap e e amscoen ) vice eacle F Heepe hoo Sumg
i Cm&’ukd}, € carm add heig values o get Be Sum ™ ethe

o+ -+~ T Am~) < (ilo"f"“‘ + ﬂbhj-—rj-F(&bhjrf“ﬂ

dm-o
ST Eoalll e LSRR o S & it
a moment ¢ seflechov ) & Small examde g Sy S, Go-
Mmbess by e absosiim, o fdomal amaligve, evnd Covmman Semse
all lead b0 a megahve an3eey, (o Huls Iuesov -

1S Huic om effy e

Thus, mot Eveaa dinde — amd — conduel ol soaittnm e
mece ¢Cadily wmone eficient Hian everm & (ke - G ce cobuhan-
Thoush coe conender WL@ SeGmemhal alspaitboms hene, the
Ade- o= contuen Feclimaue i (deally cnited txy Paral!
Copfubalhone ) 'y cowdeh Cacls oubpaoblem Cam be colved Swanften
by 1K oy e ced:

Ay mevhowed cabove, .M the ~meost FyAcal caye &
divde — amd —contuev;, a pgpolew s ngtauce 4 frem X
divded whv hoo nckamces ¢ Qire Ma- moSe gemedally, ax
twt amce ¢ €20 M cam ke dinded vk b wetamCes &
A= fﬂ|fo; cotth a g Hhew *“nE’Ecﬂfu@ to ke Qﬁ{vﬁ‘cﬂ-(’f-{-ﬂﬁe‘jamc
b cue cowstamb : @>] and b>1) AGuwming Hat ¥ze M Is:
focoerv of by €0 @mekby Owv avaly 65, €o€ 9et the fo(locsivng”
secusqen Ce b\ Hu summivg Bwme TCn)

Ten) = @ T(n)e) + £ vy, — O

coliene £(m) ¢ o Bumchov Hiat accoumb b Hae hwe
gPemf o1 Yae dindivg e iollem My Swmallov evey avd v



©

L

Coribnvamg Hiefg  Solulyowme (Fc& Hie Semalk om f?;m;wlpie;
a=b=2 cmd £m)=|:) Recusremce () & colled Hee

gemena| dinde — ond— conduen feCanremce - GLm‘@m[:;J,

the Bdov o grocoth ¢ 1B luhay Teu) defemds om te
values § He constaull @ a and b and K e S den ¢
Avocath ¢ te Eumchiov £n) - Tlhe e&&ﬁcCeMcae mqugﬁ g
any divde — omd — coMImSy alsoni hms Preatly Gmdbies
by the bollocsing teosem(masfey HieoRen)

Theogew( master theskew) 16 £(n) € O (md) ety d =0

M secuademcCe esuahom (D, then .

OC) sl ik ae b
"[(f‘n) - @C“al tﬂﬁ'ﬂ) reat E'Ei— a - bd
; . o (“loﬂﬁ') nika. o> g | e

(ﬁ"-"mlﬂﬂﬁtu setelb hold 6 the 0 § QU mokahows, b)) »

Fod e, the Recudremce imakov f Hhe muvber <
addibiona ACM) made by He Atwvde - omd - CoMmer Sfum—
Comeutah ) a36RiHw ow wpul ¢ are = K
A(M) = 2 a(m)) +1 -
T , B i E%mwp[e} az2 b=z, amd 4=0; herCe
Snee a> bdj

M) € (D) =6hP) = @em).

o ijufrfl-hf_aﬂalem T 3R 8 soluhows of He tollowew Setemendo.
— M) =UT(n[:) NG TC) =) ho S8 '

2'_1.

Lot ™

T =T () toy, TCY =]« 43640 ).

Calt _'

¥ T@M=UTnR) F%, TC) =1 d=70(nd) . g(R)



Merse Sod b

MeReIont 5w ferbect enawple § oy ucCe Kb (
cflitahon ¢ the divide —aud- Cmimev tehuigune- TF con ks ov
Aven adnay A Lo =] b diwel’vs + vk oo halves
afo— Inbl —17 amd A [ [nh] -~ m—l] , oAk V) eacl ¢

ey secosively  am) Huen, megmwg Hae too Swalley/ o fed
oAy Q Py by v Qwsle soated ove !

T/t2‘% PR

{@12%7 i’—H*‘;—Lf)

Glostle ¢ amensesptd ferahon .

Moo By mensefont (Afe-- ~l])

lsok amay Ao m~(] L@ Recqwve mMensefrt.

I T Moanay s, M~1] g onderatle elewents -
Il outfut Hvraar Alo-

e ] Sovted v MM:{EC{E“F\ME NI, .
ot Lo Lhl ) o gl fop) ]
cofy F'I[E‘”J N~(] &o ¢ o F%J__‘,]
meﬁjﬂfﬁ?(ﬁ [o.. LMF‘};{LI.])

nsesol (e Lo fuiy]—7)
Mense (&, ¢, 4) -




-’5?\
| 2/

The mesgiwmg g hoo oted awaye €am be dome ay followd:
Teoo Fhinkens (aay indices) ore mihal 2ed €o foivt kR Hie
£yt eleweuls d e array( beimg menged - The elenmemH Pfﬁ‘ﬂl‘fa{
to ane Companed, amd the gmalldv g Hiew ik added to a meq
awoy beimg conStBucked ; abfev Wat, the tvdew § the @ualler -
elewedt (s imOremented o fomt bo 1B iwmwediate @ncceisd)
M Hie asey it way cofied Enow: This oferalhov ic Seteated
anhl eve g te hoo Rvem adeys ¢ exhamsted, aud Wew He

Semaivumg dewents & Hie away ane cofied Po He evd ¢
e mew aMay.

Algonit
”:o :} W@(@fﬁ f*ﬂ, ¢ (o 3-i] 5 Ao P-.}?,—[()
ey e cedted aSays vy ME Sox fed arnay.
Bl ege Eloe 0] o ofb ) i W <ate
0 Al .

-? o' e -1:. / %{' -l-{‘ '
e e Y 2 Il—"‘_l L)
| ' i1 o A @ _ﬁ

L4£ 0, )<o0; k <0

clile t<p amd Jeg Ao

H BLIl < (4]
ACK] « EEE]J‘ Fe 5f.
tlge
FEE) < e il i e g
K<k
W (==p
O ) gy
: Ak =
else f gl
Cop o
PR BEN Alk ..}
Hoco CHAN cComt ¢
e :
T TSI MY Aiivg 6 Q{mFL“dfy

s & Pagen, & >
F2, the A€ Curremc e xelahov Hie




Nuwmbev ¢ ey Ccrmfanscous CCn) s

€ = ac(mp) + Cuoadn) & %51, ca)=o

let uL_*, ama[b! & thuefﬂ}; Hie " bes &Y E.Ejf

CoOmM P SONE  Pesifhyved cﬁm«/ﬁ@ﬁwena@ grage: At each gef,

Eﬂ.ad'eh‘ Ovie ComPanilov s wade, abten coluch Hie Fol Munber-

% a@WEMH ivi Fhe hoo add a1 gHI| meeded b be PnoCeved
s seduced by evie. Ty Hie coosst cant, meither G e hoo
el Rlovmes emely febe e othet swme covtacns Juf
one ele memt (e, Cmalley elomeonls ™oy Cove fiowm Hhe
aﬂé‘m&ﬁ‘%g oARays) . Theebhe , & tha com g w; f.,,,@,,@g“"J:
M) amd coe have He e aussemce -

Ct)=p.

IR A R T Qo i

coosut
Hewnce, acConding o e master Theosem, € sassh E
O & logn) -

(1! pr"j Medse Sosb tofont Hee Lk E, %, 8,0,8L,E

i

iv elehabehced o3ds .




©

@QuicicCodt  TE (s Laged o Hie dinde — and- comguéy affioad,

tnlike messesart, e divdes ik inputs eloweut acdding
te KRell ppechem ™ Hie away Fuicl ot divdey Hiewn

acconding €o theig value: Iuickcot Searhamdey elewenb ¢
A Fvem assey # o m~1]) to achieve (H Pankbom - farkhe
W oov Smathom cohene all e elevaenh R & Bivan ahdes
AVt 1471 bethe sowme Po@hoy ¢ e Smallov Faam &)

equnal o AL<] omd all He eleweml abten P0G hov S
ode g3eater tham i Aval o AT, [,

AleT - ALs=#{ Al AfS+ - Afw-1
e e ~ — 7
all ebe < ATS] all &e > als]

obwimu{yj abtes & genh how haw been aclioved,Als]

will be vy iH Bvial fosihon M the oted axiay, and
e com Comhmue o¥lim) fhe hoo $ubawayc g the elewwent
faeceding & bllocoing A L<] ndetemdently (en, by Hie Gaene
me Hod )

ALGORITHM Tuielccelt (C p [‘jf])

[lcovhs q %‘ﬂLdﬁr{aa !nd 3wviclegt -

[| Fafut: a Eﬂbct&faa' AL Y] E’f A [‘g:.“ - ﬂﬁhl]j debned !’?f

5 {eft cmd isht indices 4 and v T .

| utput: nbamay ACL-¥) grited i N endeCreafng

5 d<v
¢ &< parkom (Al41) 1 ic oy eolot PGk,
Yot kot (p [ g - )
CZM';fKS“’}(H[‘gﬂ f])



Ak larhhon g A Lo m-1] and K eubawey alL Y]

(0 =< ex vn~1) cam be achieved by the bollo en\y
Alo e o -

it e celect am element w-H-to cohole value
WE ane gowng o Alnde Hie @L@Wﬂb" coe call Hai¢

Sleteils e Dlveb - Thagarane sevisal Liecit Eratais
) celechng o Pivol; we el detuqw ko Hii¢ (eeme

coliem coe ﬂmal‘yzﬁ-‘ e alrca;Hmls et (eny -
coe wae e goiwelegt fhaake
St elewment : p — aCLT:

Thege one alto Sevenal odber Malve A ole desec

() 3Eﬂ9\aamﬁ{m? elesmemh o achieve a pank how: Here e

Ue om ebficiemt metod Lagsed ov hoo CCane § Hie
Sbariey: gne (¢ [edt- bo-ais\t and the othel 51t - to-lebf,
each compumg Hie Sub avrayly olewviemt oty Hie Pivot.
The lebt- Lo —sight Learny , devoted belpq by (v dex () Shanks
coith Hhe seCond elewmemt » eynce eve coamt glevvenmHh Small&
Hiom the Povot to 2 v Hye §ast part ¢ Hie glvlfgawag!
Hile CCany Qi oven elewonly Haat ane Swallk Han,
the Pivot amd &roPt ov emcocmterims Hie Gact elowent
gxreater tham 8 edunal to He pivot- The isht -

Eo - lest
ey devobed Lelad by ivdex J, gtanhs ety Hhe |ath

elevient d Hie aafoawab-- Gnce e Coomt elemeadts langen
Hom Hie Pivol to b iw the SeCond Pant g Hie &Lﬂ”n’"ﬂﬂj
thic SCam gipc over elememb Hatb ene laroed Hian, e
Piver amd @rofc oM emcoamterig the BN el enveul
gallen tiom 68 edumad bo e Pivok

Abter both <cavy gtoP, Haee SThiahov( may
antce, defendivg o cohethon A Mot Hie ccannimg it

R 1 —_—



(7

have chocged: I6 SCammivg wdices | amd J have ~oF castd,
i+¢y (< d, enchamse AT ] ET ﬁ[‘J} eundf Sefuwe Hie Cccems
h\ﬂ imesemenbng  omd &GCQ\E"‘“’\WH‘""‘ﬂ \J:, Sz,eaeechwl?:

—> J<—
[P | att ane < p ?;»-J E:__:PI al{mefz}f’i
T I

¢ Hie EC&W\WIH?T indices have CoSed over, [ve:,

0>J ,9eu will have farbhoned Hie anray agten excharsyyg
the eivot with AT Jd]:

Je——>|
P [ ay mefﬂi/ m
=P LR

F’f":"ﬁﬂ“_‘_j‘}, K Hie ecammimg dices stop col le f?cr*:w'h'mg
to the sawme elememt; (e, (=] , the value they are
Potnhvy o Must Redmal o p(eddy?) . T, Yo have Hie

anmvey fanhheovied, o e ¢kt Pohow S = (= J:
—Hi=i<—

P | all ane < p rP!‘aHME:}P]

ﬂn‘am Com Colame e lagt Cone Ky He canc F

caocced —oven (wndicen (f:,::;;) !ﬂ EWCAM‘E?{Wg Hie Pivok

e Hh ﬁ[:ﬂ cohemevess [ 2 d-
Pcevdoced e {‘wPIEfmem‘ng Hail Pank how fng phoCedune -

Alaonilivy  pankhem(C a0 4+~ 2]) -

[l eenkihong o Swbartay by ubivg ity Bt elewment an o Pivet

“ Tmfub! & sbonray Afd--97] & Alo-m~|] Jdeg;hfc{ [’5’
(B teft amd Sught tvdices | amd § Cles).

owteut: A pankke G ALA--%], e iy e sPhE Pk oy
-"\_E‘hi.f\mf?o{ cny Ha& '&lb‘hﬂCHW& value



P < AlLA]

(A J&~+1-

se (feal
sefeat (4 (4| wwmbl ACC] > p.
sefeet J<J—I uwkl ATl <P.
ccoa? (ACI2, ATID) -

unhl (>4
scoafl (AL 11, @ [J]) H emdo (ast crace cobien 154
Seoaf AL, ﬁ[‘JJ)
L€ kuaw d
] @ A-a N
E_’“.‘ a El ;o e ‘-"l.'lI . & >
e e e R T |
AT b AL g e H s
¢ s okt § :
CF Bt el Ry 8 2§ 7 Swalydlilg AfG)
Sl g s el
[ ' , : -
= R ) 8 q 7 Abfev caivg ACT14 Af))
: ;
5 ‘f 8
> J
_——-"""‘J”




( J
]
( J
(8 e, '
a2
257 1
3 ¢ 9 swf AU)gAlA]
‘:].

Gramfle ¢ quicletolt

A (RSNt R Ceanly W“H%I T¢ all the i Logperm v Hix

widdle ¢of cornestormding Sbarcags e edll have Hu bext Gt
The  ™o- § ey coleanicong tw Hug Legt Cage ot Sahicdy Ko aetitec

C_MC'“) £ & Cmgﬁib) + + “l""n.}U Cm,?_fiﬁ —
ACcoSdimg fo He mayten Heogem wa (m) @ @Cnn [oﬁf’);
golvimy 1t Emﬂcﬂél £ ™ - th\

o f

‘dr{fdclo CLE”,CW’!J: ml’oan:].
st R R T

j_F I 2 U 2o ¥ el T
1t
oty Y (2 ‘
g,l_,,mhﬂ* —*®[qur (1 5 (8 32 L_ae
foy, PR (L R e gl
G U1y g gy 8 21 20 XYy Nonpe
= — v nt
1 wi Jair ki
-
— W ) 6 %
¥ ®% 2

O

ma' @ Qo panisovs  tw Cacely
F:ﬁjf} Eiﬂ'#l‘l{?m £ anifaong A Semouw Th clemeds-

To foud ﬂa-@ Comflons gnae = 3+ 242 424 /41=2)4
ggWF & m—1 \ev, extafp




) el cah mulhtYy g f50 CJuare W%fAfCo/))
S’{'%Oxsse/v\’«{) Matda X mehé’ _MC LY 9)

; :FOO Ckm’] o [Loo éo?
Ap Ay blo ol py 'S

PACH

C.= ik

Qop Qo boo  bo
%

gy - bio by

pil Qoo - bop + Qorb g

\y

Qoo bol + Qo by

Qlo- boo + Ao L,;o Qo - boj "f’QH'QI/_

Baule - fance alao‘an‘%w meed g !Yv\u(lw‘fk Cahovg 51
G4 addibone: e duce meo: g 'me«lHFL\C&H'UMJFL&??\«(MULQ\‘

& ‘lﬂﬂ
aAa)bthg/ gkl ach o @A@%e«# %V*%f\mdw) .

I ONGT ae

My amy Mt Mz —my emg|
C,OC(EAel >
— y - q”

':u = (aoo«mu’) %(QOO«% L@ 4;42: (dqo—mu)-;e bep -

™32 Qg * (haf A |

) 00 Cbm bu) 'qu: Q¥ (Llo-—éob)'

™mg =

(QOO i Q()O b3 E”

‘Y")'}: @3\0{ “-Q”) Qx(_folo_f_é”)

o = 6 v 4y

G
Me= @fo — Qo) * (f;ooﬂaoﬁ

Me + g ade FES—_C 1y
e YRR G et

Co = My +my § TGS

Cio= "tz e Myt mg R P%Y—?—F“
/’rp@bl @AO\QS@V\M 0&4;’90&1‘ H v _”DlCé’\"’\@M}{‘,

5 e J L' ‘2 O' f éailing %agwim, ﬁa;;.u v;;zi,
g 2 2 % o Cawm fulk INodue 2—oy—
¢ 1 b ; e wmatAiCes by bute ~fe kg i, .

LS O e



let & amd B dpe koo N-by-m matries coliene M s o Petoeq -
C%L RGO E ey CQ‘\V{“QG Pf/ @/ and f@le('g\ PJ\OdZUC(' C ks Geun

lps “‘oy~‘ﬂ})/ Sabmatinices ead, o4 olocos
€ = ¥

[ = [foo Ao, oo &y,
Clo Cij A o
Rlo (4
Aoo * Koy Aol £,

A[O‘EO("!"H”‘ K”

e computed an eiten Aop: Reg Thiais By o9
as M +ML{-M§+("\T} cohere M
Staausen 603 om wl

™Makaices ane COww

1004, Mo & M3 ane bonnd by
Gl Lk Hie Seveny Pno oluely ch 'n/L-—Ly—V\/i—
Put-ed Aecuy S{Yz?% 9‘(7 e Sanwe ‘Yheﬂt@oﬂjwe

363 HW 8 sttt mulhelcCakov

jw() < -ebiclemly I6 mCv) s te mor g wulk eloca bos

made 55 franagcen'y alﬁoﬁil’enm 2% Mulh‘ﬁw\vg oo N —by -7

Matice) Ccoﬁe,\e 1 ey Phtae o 2)} e get Kie Gollotaing
Secudsence Relaho 24 ik

bave ghaolemly ol

M) =3 M(mf2) 0% m>1,
¢ Cl) =] M -,

MY = 'DrﬁP’l('Y)’q)

a

(k)= 3 folg)  OI((s) =% 0

APey e cle csend é’wéﬂ\’hh“ofmyl e st

MEGE = = ,V,C.nh/) lek w= .,zk SN e I%Qv,
e M (y) i) = a‘oﬁf) ™ (1)
; v by g
g s L:)_ lo s 9
=33 () ,. . [ £ L]

Rl ""ICV)) = mlOﬁ}L {Ery)l‘go}‘
D,K ™ (’Y\,D\k) Blute - Lo e, cﬂsa»’lfl{m talce, %

¥



