P1G-cL¥(20F) (9L ‘mpe’ Tun-esdpAIiTenoyd
70T WOO0Y ‘[[eH UOSNSIo
(t1-om-nyg) A1menoy)) ‘A oyliog

/0TE-T0S/LAITONOYD _/Npa "’ TUN 9SO " MMM
SWYJIOS[Y pPuUeR saanjonii§ eredd :0LedDS)H

1'9T suo1329Q ‘91 I193dey)) ‘Y00qIXaJ,

(1) Surwreadoaq srwreuA ([

~

April 4, 2001

B.Y. Choueiry



~

SSUIARS «— 9[(®) © Ul IOMSUR
9ARS pUR 90UO0 w[qoIdqnsqns yoes 9AJ0S P[nom ‘S0 J dTWRUA(]
Apojeador

sura[qordgnsqns oW SAJOS p[nom Jonbuod-z9-opIAl(]

swarqoxdgnsqns areys ‘yuopuadopurl j0uU a1 swea[qordgns
:*S01J orwreuA (g

w9 OoId [RIJIUT SA[OS 03 SUOIIN]OS SUIQUIOD

ATOATISINOAI wd[qoxdgns A0S

swarqoxdgns juopuadopur ojutl swajqoid uoryryred
:1onbuood-29-opIAI(]

sworqoxdqns 03 suoIn[os SuruIquIod Aq swo[qord SoAJOS

SurwweIsoIJ dIweuA(]

/

April 4, 2001

B.Y. Choueiry



uornjos rewrydo sauo pulj :[ROX) e
suorinjos [ew}do JRISASS PINOD SI3YJ, @

(uorjeZITUTUTW / UOT)RZITUTX R )

ONJeA }S9( Sey jey} uoInjos puy :uoryezimiyd() e
(eouaiayerd ‘eorrd ‘-3'9) onyea ® sey UOIN[OS IR e
suorinjos Aueuwr sey wofqoid y e

:(swejqoad uotsep 'sa) sweqord uoryeziwryd()

osn Teold4 T, :SUrIweI301J dTWeuA(J

/

April 4, 2001

B.Y. Choueiry



~

UOTIN[OS

rewrydo jo onjeA 10j AJuO SUIOO[ oIk NOA JI PajjIwo aq ued § dolg

uorjeurIojul pajnduwod woij uornjos [ewriido 3oNISU0) “j
uoryse] dn-uro1joq e ul uomnjos [eurrjdo jo anjea ayndwo)) -¢
uornjos rewr}do Jo on[eA ULSP A[SAISINIY °C

UuoIjnjos M@EHPQO JO 9dMIONIIS 9ZLI9joRvIRY ) "]

wyjrode surrweidord stureud(q ¢ :dO[oA9p 0} MO

. \

April 4, 2001

B.Y. Choueiry



4 D

(Aryowroor) euonieindwo)) ur ejuswrepuny) uosAod XoAu0d

e Jo uorjenguerr} rewrjdo ue puy 01 "I801J OTWRUA(] JO 9S[) X e
soouonbos g Jo oousnbasqns uowrwod 3s98UO0[ puy 03} MOH ,;

SurweIS0IJ dTWeRUA(] YIIM 9[qRA[OS 9(

0} Ajstyes jsnw wefqoid uorjeziurido ue sorysueoRIRyD AoX 7 /N @

suorjedrdij[nur Jeyeds Jo JIdqUINU ZIWIUIW :[ROX)

uonyesrdiynur xuyey 10 surmweigord otwrud(q N o

QUIINQO

/

April 4, 2001

B.Y. Choueiry



~

ouwIT} SUTUUILI JO SULId} UI JON /jjUoreamba [y

sisoyjuared yym syonpord

d. om3 Jo jonpoad 10 XLIjew 9[Suls :uorjezisoyjuared [[nJ

(d.1) sSuoryezisoyjuared ] ‘SAem 10UNSIP G o

099 ‘(T ) (e Ty) weyy Ty pue 2y Ty syndwo)

Aem 190Uy e

09 (M7 (57 (27 1)) woyd ey (e ty) wayy ety andwop

Aem ou() e

,MOH
QA\ ce N@wﬂv\ PU.D@O.HQ IToY3} HQGH—QEOO

SOOLIjRW U JO (M7 ¢+ ‘T ‘T}7) 90uoNbos ® USAIN)

uorjestdinut urey)-xXrIjey

/

April 4, 2001

B.Y. Choueiry



~

suorjesrdrynur reyeds .bd soxmbor (4 x d) gy :3onpoid
(«x b) g ‘(b xd)y :seouyey

D uInja

[Fylg [y 1y +[F°1)D — (11D op
[y Jsuwingos 03 1 — 3 10}
0—[{1]D op
[glsuwnioor 0) 1 — [ 10§ op
[Flsmos 03 1 — 1 10} asjo
(SUOISUSWIP 2[qIedwodl,, I0L1d uay)

[glsmos # [ ]suwunioo Ju

(g ‘¥ )ATdILINN-XIMLIVIA

e <k v O~ 00

<
I

suoryesrdiynur refeds jo pquinu woryedjdinu XrIyej

/

April 4, 2001

B.Y. Choueiry



~

SI9)1eU 90UINDbag «—

...... ((fyey)ly) ur
...... (B (Pyly))

:suoryedr[drjnur Jeyeds Auewl MO

0G X G 9Ie £/ JO SUOISUQWIP
G X (0T oIe ¢}/ JO SUOISUWIP
00T X QT oIe l}/ JO suolsusuwiIp

(8 2 (lyr) I9pIsuo)

o[durexy ‘uoryesrdinun XLjen

/

April 4, 2001

B.Y. Choueiry



4 D

suoryedr[dijnu Jeyeos Jo oqunu oY) SUIZIWIUIW S[IYM :3A1303[q O
Uy ey gonpoad aret) azisoyjuaaed A[[ng :yseq,

*d x 1= suorsuswiIp

sey ‘i yoro SoOLIjRW U JO (Y7 ¢t ‘T ‘1) 90uenbas v ULALX)

(WOW) we[qoaq uoryedi[diynIN urey)-XIIjen]

. \

April 4, 2001

B.Y. Choueiry



N

[ —U

Am\mﬁ\:ﬁva — Aﬁ B Qv

(eouarInoox Surajos Aq) suorjeziseyjuared [[my srqissod Jo Ioquiny
JUOTHIOS I[(ISeaj & SIy3 ST

on[eA YONS WINUWITUTW S} )M dUO (AUr) 9S00Y) e
ora I0J suorjedijdijnur Jeyeos Jo equnu ajnduwo,) e

(yoxees aArsneyxs) suorjezisoyjuored [y srqussod e 9ndwo)) e

UoIN[os 3210f-99n1g R[OOI JNDOIN

~

jproAe snyj ‘u ur reryuauodxy
u
L — W)

G

/

].O April 4, 2001

B.Y. Choueiry



4 D

:g doag

swarqoxdgns 03
suorjnjos [ewrjdo surejuod uornos rewrido ue I9Y)aYM 7))
uorjn[os fewr}do ue jo 9Injdoniys azuvjoerey ) :1 dajg

:dd jo Anqiqestidde yoaypH

)—t po03 ou uonnos 9010j-nig WI[qOIJ JNDIN

. \

April 4, 2001

11

B.Y. Choueiry



-

w T g

pue 4Ty seorryewr om) o) SurdArdinu Aq jonpoid sjnduro)) e

£q) (“v°

pue Q.:H._.uﬁ\

pue “1y suorprod g oY) 9ynduwiod 0} (Moyawos woy) Sury)rds

) pue (T ¢ fTy) Jo pes azisayjuared e
Qﬂ AQA\“ “ .. nma\ Qa\v mu:Qm °
:uorinjos rewrydo uy

Fony xuyew st Yy TH7 97 JO 9INS9I TUOTIRION

uorjnjos Tewrjdo WA[OIJ INOIN

/

].2 April 4, 2001

B.Y. Choueiry



uornos rewrido uryirm ainjonrsqns rewrjdo «—
'801J otwreud (] Jo Ajiqeordde jo yrewyey 1Siij Uureloy
suorjnjosqns yeuwr}do

11 UIYJIM SUTR)UO0d uornjos rewrrjydo :uorsn[ouon)

uorjorpeIjuo)) “wnuijdo

ue st yIgm (M) ¢ ey ) Jo g 109394 POIA pnom
1T SUISOOYD ‘A ' " S Iy J 19919 € 9Iam 9I9[) J] :uorjedyjsnp

rewrrjdo aq Isnua uorjrod yoeo Jo uorjezisoyjusied :UOIPRAIIS()

u>y > 1 ypm (Ut ) pue
(¢ thy) urn (M ¢ ey ) Surnpds Aq worinjos [ewrpdo uy

uorynjos Tewr1jdo jo aIngonijs wd[qOoIJ INDIN

/

~

].3 April 4, 2001

B.Y. Choueiry



4 D

uornjos rewrnydo ue

SI OTYM ‘U 9ZIS Jo uorpnjosqns Jewrydo ue 5urjlos [pun yeedoy] e

[ 9ZIS JO SUOIINJOSqNS

rewrydo oY) Suisn g 9zIs Jo suorinjosqns rewrjdo e ojnduwo)) e
[ 9zIs Jo suornjosqns ewriydo e yiim 1iejs e

suoIIN[osqns

rewrydo e 9ndwod ‘uornjos rewjdo ue anduwod o, e

(1) worynjos rewrydo jo 9InjONIYS :SUIMWMIRISOIJ ITWRUA(]

. \

].4 April 4, 2001

B.Y. Choueiry



4 D

swerqoxdqns 09 suornjos rewrdo oy}

JO SULI9} UI AJOAISINOAI uoIInjos rewjdo ue jo anfea auygsd(J :g dais

uornjos [ewrijdo Jo anyeA auygep :uorjsenb Aoy
wnuwi)do 9Y) SUIULIII(] e
[ — ¥ 9zIs Jo swa[qoidqns Jo suorynjosqns
rewrydo oY) suisn weyqoad 03 suornjos e andwo)) e
3 9718 Jo wv[qod ® Jo uornjos jewrdo ur 9jnduwod O,

(yusura)e)sar)

(11) worynjos Tewrydo jo 9INPONIYS (SUIWMRISOIJ ITWRUA(]

. \

].5 April 4, 2001

B.Y. Choueiry



\ wnuwrur 8y 9sooyd ‘senriqissod (2 — [)) y e 10§ [ ‘2w fooy) /
=0T +rr=y
gy fdtdr=rd + [ 4 oyl + [ 7w = [£47]w ‘og
o1y pue 4ty Suid[diynua Jo 3809
+ £ty 30 qeyy + %Yy Surpndwod Jo 9800 urm = ([ ‘2w ‘uay g,
L> >
qya Gy T pue 4y ¢ o0 S an grpds st f ¢ 000 Y smmssy
(T de3g) uornjos rewrydo jo aanjoni)s jofdxe ‘L' > 1 e
w gL =110 0 = 2w =
paambox uoryeordiynuw reeos ou 'y = VMY ‘(L =1 e

AToATSINOOI [ ‘2wt dUPop :qSE],
Fry Bunanduwod Jo 1800 oq [ “w 10T e
usS S 1S T1 s by THy Yy rweiqoidqns ® IOPISUO)) e

A\:\vwﬁ “ e nmv\ ﬁ:\v -ureygo oyl IopIisuo;) e

/ (I) UOIIN[OS PAISINIAI Y W[ OIJ 20@

].6 April 4, 2001

B.Y. Choueiry



-

oY} Jey) 08 ‘1t THI Y wepqoad j1ids 09 a1oym st s[[e} [ ‘1] ‘mON

~

(Tewrturma ‘-o°1) Tewrydo st ‘00 TH Y Sunandurod Jo [£¢e]w 9800

WNWIUIW 97} 0} Surpuodsor1od ¥y Jo onyea oy} oq [ ‘1]s 107
£> 0 qr{fdtdi=td + [£7 + y]w + [y ‘2w >4>rumm

= [(*]w
[=11 0

(IT) wornjos 9AISINAI ¥ WA[OIJ INDIN

/

].7 April 4, 2001

B.Y. Choueiry



~

[e303 Ut (,u)@ 03ndurod 03 dARY M

(;u)O = % = ¢ "7 ‘AppaieuIngy ‘g

swofqoIdqns (,u)Q = % sny T,
soniqissod u ‘[ =1 pue

¢
soryIqssod S = ‘U>1108 T
u

Ju > 0> 1> 1 ummouy ‘swojqordqns Auew MOH

worqoxdgns arqissod st ‘70 TH Y yoeq

swarqoxdqns a7qrssod jo qunu WIA[JOIJ NDIN

/

].8 April 4, 2001

B.Y. Choueiry



¢ deyg
uorysej dn-wojjoq © ut [[ ‘tJw 9ndwo) g

9903 UOISINIY <«—

(umop-doy *o'T) WYILIOS[R SAISINISI € Ym [u ‘T|w 9indwo)) T

ISOAT)RUIO)R OMT,

£> 0 qr{fdtdi=td + [£7 4 y]w + [y 2w} >4>rumm .
— ([ 2\
=131 0 £

uornjos Tewrydo wWA[qOIJ JNODIN

/

].9 April 4, 2001

B.Y. Choueiry



\ (—: UOIyeZIOWOW 09 Syuey) wmﬂﬁﬂay

)—: Terjuouodxy

poyew uonnisqns Jusn ‘(,2)5 = ;_,g < (@) ‘uonnog

=2
I<utf(i+(—-—wr+Er)  +1 < (W
I—u

1 < (1)L

;ST Aj1xe1dwIod s3] "seyouRiIq JUQISHIP UL
sowr}) Auerw WA[qoIdqns [OBd I9jUN0IUD ARUW SWI}LIOS[R UOISINIY

C & P | €e ¢ T
/ T\
£t i | £ 11

b 1 e

/ 7 ‘T]we :ordurexd ‘9013 UOISINIOI 'TUD[QOI] 20@

20 April 4, 2001

B.Y. Choueiry



-

SIAION 29 [osSNY
Yovouddy ULIPOpN Y :90uab1)]ajur 10101 134y
‘uwolf pajdopy

"ojeIds wogj weqoid ay) SUIAJOS

PIOAR URD )1 JI 99S pPUR 9seqrRIRP 9Y} 9D )SIY T ‘Po[ed
ST uorjouny oy usym sired jndino/indur jo sseqejep

© 9)R[NUWINDIOR 0} SI SUOIIOUNJ OWSW JO BIPI JIseq 9 T,
‘uorye)nduwod Jo S3MNsal oY) SUuIAes

Aq swreisord dn peads 03 9ous1dg I0induo)) jo anbruyds) vy

UOI)eZIOWIA]

/

April 4, 2001

21

B.Y. Choueiry



~

wy)rIode (umop-doy) aArsanosr ut swoejqordqns Surdderoso «—

'801J otwreuA (] jo Ajqiqeordde jo yIRW[[RY PUOISG :UIRIDY

[£ 1w wrmgar g

b — [f ‘1]u uay L
[ 1]ue > b g 9
fdid 1 —d + (£} + ¥ ‘d)NIVHD-XTILVIN-FAISANDTY +
(3 ‘1 “dINIVHD)-XTHIVIN-TAISYNDTY — b op C
[-{0)1— 510} ¢
oo — [[1]ur ¢
O WInjal uay) rd
F=1) 1

(f ‘1 ‘d)NIVHD-XTd LV -FAISUNOTY

WYILIOS e UOISINIAL mRIqoId NOIN

/

22 April 4, 2001

B.Y. Choueiry



N

9 ‘9]s :opdurexy
7 dojg ur ‘uornjos Tew}do SUuIdNIISUO0D IO
£ ‘2w Sutyndwos ur 9500 [ewr)do passIyde

1eY) ¥ XOPUI PIOJDI 03 [t T ‘U " T]s o[qe) AIRI[IXN® 9s()
9 ‘9w :ordurexy -(s9s00
“o'1) [{‘1]w Sur109s 10§ [w - T u - T|ws 9[qe) ATRI[IXNR 9S()

(o) 6z x 02 (V) 0% % 0T ‘(*¥)OT X &
(B7) g x a1 “(°y) <1 x g€ ‘('V) g€ X 0g suosuawip jo

SEOLIJRW § JO 90uaNDbas o) ST (GZ ‘0¢ ‘0T ‘G ‘ST ‘e ‘0g) :ordurexy

I+ u ygduof jo (*d* -~ ‘ed‘1d ‘0d) :yndufy

ut T =1 10 “YdIHd are '/ JO SUOISUSWI(]

dn-wroyjoq uorjnjos ewpdo ue jo anpea anduwo)) ¢ doaig

WI}LIOS[R DAISINDII O} JAI}RUII}® wR[qoId IND

"

23 April 4, 2001

B.Y. Choueiry



4 N

MCM Problem: bottom-up algorithm

MATRIX-CHAIN-ORDER(p)

n — length[p] — 1
fori — 1ton
do m[i,i]—0
for/{ —2ton
dofori—1lton—1I+1
do j—i+/-1
mli, j] +— oo
fork—itoj—1
do g — m[i,k]+ mi{k + 1, j]1+ pi-1PiP;
if g < m[i,J)
then m[i, j] — ¢q
s[i,j]—k

[a—
O 0o =1 O b e b e

Pk i
b —

13 return m and s

o /
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/Constructing optimal solution: ExamIQ
Matrix-Chain-Multiply(A, s, 1,6)

i=1,j=6
X — (A, s,1,s[1,6] = 3)
i=1,7=3

X — (A,s,1,s8[1,3] = 1) returns A;
Y — (A4,s,81,3]+1=2,3)
i=2,7=23
X — (A,s,2,5(2,3] = 2) returns As
Y — (A,s,s[2,3] +1=3,3) returns A3
returns A, As
returns A;(A2As)
Y — (A,s,s[1,6] +1=4,6)
i—=4j=6
X — (A, s,1,4,5[4,6] = 5)
i=4,7=05
X — (A,s,1,4,s[4,5] = 4) returns Ay
Y — (A,s,1,s[4,5] +1 =5,5) returns As
returns A4 As
Y — (A,s,1,s[4,6] +1 = 6,6) returns Ag
returns (A4 As)Ag
returns (A1 (A2A43))((A1A5)As)

o /
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