§—-Z Eau%, stark Fo—Q\'c.{es

?ec.q,@Q_ {Lﬂ EC- Euuc%'mﬂ 1"1020((2_62 Q’y O ?GJ"LCQ/Q Ora'(Qr H v V

ES# .1 ¢ r@g - ha

ESH Cx) = Eg—scleolugz w.q.é H ad X

Exau«‘p(o

y Oo—>®
\()

AN

O

S, Ox1 = [0,.0/, X %, ek ) X v ,‘ X, 4 )

I

ESH C1 L e chﬂ/&cm tm"41 (-La Sa e oﬁbwu[w awd ’Rku(\),z
s lpo@‘c7 [ Qu [:GI,PEJ

E¢q T hee uice pooprrkes ~ codiuuows
- MO\«o(‘Ouxe
Gruestion : Give CG,/CF:( , e s EQ{_% C-l a ?op?(_/\/ {)cr (_\G"fj
3.\ THEoREM
ESH ) &8 a ‘ka\mf\t\) ﬁ«ﬁp QM [_G)EJ (_I{D_p
('\I B oxleds G L e Z<an =0 L‘<HJ‘

B foc callold an  exlevsion o:\e G

CZ) Wa GLM.‘LFCJLOGM D£ Hf (S Q&rgidajan , Le.

Fe T =0 T & wo oauickoun op H

Proof -

1 ! U

=P L)’ Com. L{a‘okfc}fw




bt ¢ 4,

(1) asstme O <, g

\
Ol.e_[{\fwz xX & ran> [0’7’ xl‘, P =

B € ke 1
) .
L."

= ES 0x1(})) € (x-2)-e < L

f
E

xl: =1 =D '] o{% \A.aL UUO(;{' {‘\cf L fu "H'UZ SCL.QM ES(\Q CXJ

=0 &S, A does  wol f)esftzec,{- G

=0 EQH G vw\( @ ?»Qa'um'u\g erL @r [G,(K:J

(Z) S(A?'pogg H«q'l +e 13‘_ s G GM‘LL\C[(QH‘\’) Uf H . Ngz“ﬁ'\,g_ X L/\/

[ e kslé E 1
‘= < —
L P K C

Thew ) por \}'6 'F} ESH CXJCJ> < (h-2>£ < 14

= aof €=\ ol0 :(‘0[05 i« + ar Lus/y

= Egu (s \w{- & pQA(unf\«(- rw@ (docs ko)‘ 7€${2ch /?F)
L T ) !

h Y

L= H Q)(LUAJS G =0 E_SH -7 m‘fzec'Ls G

ho quLfc_\dkfk 0£ Rk Qu—fmoeoezu =) EQH C? ’N»,’Pec:\-s (5‘

7

O'M,Q\, CU«.LL'C,LQI\HS Cau & MQ&W&{ S'r'lul-‘,Q‘IGk.QOu_( Qy ™ H frd
( 4 7/

'Da;ﬁu[-ho%: G0 o Po‘r‘L\‘e‘Q oiler H on V Jpcigilo_@ {L— [G,'E:I xT
N W w_s'{xc}s G ), e b extewls G

() H '}Upzc{'s (d:,, fe.  uo QRL(CLOU‘M O:P H o ga(oioble_n

1.2 THEOREM : ES#C-] & & 'pgo(u_u{ug mpa Cu (:G,'ﬂ""]

N -
=> F & Cae.siL«e; (’u (_G,'JT]




T case | ESHC'J K& Ipoe(cly) i.e. Molq—amjrfc_i‘pmtivt’

Poof T 1 prves te Lind pard
Shew  non- Q‘A{(‘_;g)q""iu;‘ly
S Lol Kop y ool BS OXT () = 1
¢
x,y lave sawe L.ﬂo?, up fo biwe t ( x= Ve (e ¢ce CH)
=Y fe ieBW )
=o ol (e 'PoeolH(\i\) (eave_ ;= Y,
=0 RS, = ougerl  patle i Theol, (;) =0 ES, () = ES, Cr1C)) =t g

Lt EC&) duwle Hu sel qu M exlevcions cf

¢ G Ciutc,QqumS ¢)
F(G) x a ‘pqr‘l[qQ vicker wuds He ordes  telitic.
Ho< W, &>, exleds H,
(ie < f =0 i< y )
ue i, 3
e el €C8) the exlewsion oscls of G

Jc-__ 'uR ot

o Do

2x besiens o‘ff
| . | i )%/b ph‘g b ocolyrs
- — » 7‘:L/

a® a(o‘o'( R CQQSL
O—a@ }
19/:__ l v : @ ®—® ®~{>
<2 e~ e |
r.(.p_:_l__‘r"'_ e
G \ %/® ‘}'—.5“,2,\»3 AN




8 * 9 * 10 * 11 *
4 29 3 5 29 3 4 3
sbnz W LM 4 2
e5 1 4 1 5 1 o5
13 15 14 14
P4 P5 * P6 * P.,

V. (VL VL] VL.

I V.. 1L

P

'
14 45 54 13
p
Py L) 3
1
Ol 2

"%" denotes feasibility

v = {{1,3,5},{1,4,5}}
11 o3 04 o5

G

e(k5> as {%kssz.— olhﬁgnaun

EC6) kas uice 'pml‘-w--l-?es C Exero‘s@)

(O b, =Cv, E) , # =(v,E)

| l

[ )
Mg ('i‘l ve Rofuc [N

L, & aw Twineofiale ’pm&c@ggor af I, - !El"ﬂk\.&\ E

2 |

pd

P&I-LMQ oroler chrccCu{‘S ( fuc,Qw{iuS Fawsiive 'pcu‘ws)

c{.ﬁ:«; quc{-ey [>7 |




(2) I wawiwal C“"’”é _C_) (‘_Lnou‘us &om H, o H,

‘/Lq_ue ‘H\& Soclee @J«S‘H)

(3) L(l ol HZ lave « Cu«‘a?ue &/\)xxsl COWesn ’preoeacwor i =(l/J E)

LV;'{LL E {'fQHS - E“l‘f"ths A E"LV‘\“'-S

() B B, - Cuccesse H ~(16)

L E ok, & acydic . T EMS < (§oE,)kes
3 { < / 7

Mole. : (3) MC((—) ery Hat ECG'),, Q%u.ilppzof ol G

ar*{-r‘p,‘c,(a\,Q %(reac[,e.s\( v@wzm‘i K & Qean‘ca

Ths & toL;; EGGN i ol a  Sew - Btce

1.3 CDHSQ((}\AD.MC&
Q\) TL—Q %J‘ 0£ FQ&SI.M Ord&rs e ! fA'p‘&)ﬂv_)t’/{ely CQDSQD(" I 6(6)

i.e. “, &o«:[’w@ H,"{(‘l‘; =0 Hz_ ‘Cms;l»@

@) K {4 =0 ESM¢ Ec. Y ox
\ < t, 323

CS) BSy & « RS A EQ"POQ;Q/}' => W3 u,du{h,‘QQ QQM;L& i £03)

((FB Ea.rex,, qurl ‘pondes oy @x f&&u"—i ple_o/ &;i{'L ptam'(o& pw*’ﬂ‘c«Q orclors
N L ec
i G)

(er (6,3)

An ES-policy for Graham’s example

£Q - POQ\‘CH’S a Vo E(‘X Gre L\q‘« o lu.e/Ql‘CS (D//@ JF: 2 identical machines

PR L

x=(42255,10,10)

i 1 4 6
PQ“!."UAI‘M\S ot —— : 7
u n
G+ ¢<% y=x—1=(3,1,14,499)
1 4 6
2[3 H 7

f

= F ={4,5,7} is only forbidden set



ES ‘pr{g(‘es Loadl {o Gn OPC\‘L«A/Q scLzoeu.Q_ (u 11[«2 dglerw'.m‘&LCL Cace

Tl 14 kol '“4?. Cacge C’d ?h‘on"’{y Fo‘g‘cfﬂf

{de Ha above @(Ql-o('f)’el tntle {;row»[us Lies /\/ @ tilleoud S<g)
Hepee Que..:;, !:n‘on'}(/y IDGQCC_}« o o SLQF{- “{06 1 ol Huz CO‘«A'P@—L'CM 0£§)

fmoe:\tc)» fo q HOh-—OI{DI-\'WI;,O cclod 4

?‘(- Tleovem
Cous ooy CGTFT a For o JP X, tlose 8 ES—,p«e‘c_/y ’l_[: ESH
sude Bl OPT (ke ,x) = kMoo = k( ES, D1+ x \

[ Vole Hil T owed flus H oﬂe'pzuo(s on X  cud K ’1

I\« ?ocl‘[’ic Q,QQI

OPT (k%)

i

wiv 3 1 0 Z [ ‘f&scui%

1

leaie {KHOA [ bowciwiwel Pm‘b@g

?wop :

"SV {,@‘1- K (-e. Suc,(« ‘@(oml,{‘ tleo i UE ’T(AS < Q'({-O&Euco&

“hat EQQCN‘J it o [’gqszb& tclaolcd P( G)/j:,, X

=~ k(B 0t x) = Kxy 2 OPT( & %)

1 1

Special schoolubes o0 sche oo o

{r i

7 lek S fe au OP'['I.FMCVO scledu % -E)or G’; ?,. K, x

Cowsitlar tle Ipwlﬁ-& ordder B = (S x) i caol L,y S el ¥
<

i<, 1 =2 S+x €S,
LR bl J
Bl oy b 1 (D; (%)
Lz 1 ~° e KOS
—_—— 7 ~., X
= [ =1 O—— 0
————t—t—F>
O 1 2 3 & £ ¥




Mole. ¢

([) EVU\II &c[«z.f}zaQQ S ool Uec_{cr x iuoluce. Such @w order

[ l\u?mlﬂ«w{ ‘HAC\L X, >0 f ]

@) 4Csx) & ax iulervad onder

2. 0n Orc/(&r [{ tleose @@h«m}? \1, cau & RPML«L‘EJ by Mw—LﬁUTﬂ‘Q

i.‘*ll’ef\/qﬁs .IJ' § (@] QUQ\ Q«ql—

L rf T, & &4{"”6?() fo {le @Q{ of IJ-

Ceku{ﬁ QG{‘ !Lmuk‘Pm'ul‘s \

—

o K(Cx) | X. =[S Sown ]
7 J J I J M S

&) Tulerval evolors que_ hice (Pf(‘?f':erl‘(‘ej C Lee e)&rd%&)
PR —| I

Cch_‘\.‘,_‘i A 15 Gw DLI-&'L[-CJ‘IR;V] c?'E RCQIY) /)
Hee & a tiwe £ suce ad o \ie A awe Iotcs/y ’
le. S <f <Sav  [or 0 jed \

L ’ - _ |

{?m% [9\, !'(402442{‘['&4_ ou [A\

(Rt 1 < H&Q\! Pm;zaﬂ[y OE « sed on? EL«LQIUQQS

i.e. &u?, {’Luo fuLFrEJZC‘l‘ = G»@ r'l«clerSQ_c#

L<GJ :?V SL-t-y‘. < Sd - ) ¢ <l{ \1
S [Loesi /F
‘x‘( L

Del HCSx)

(Peviw 3+ (;o senbicheatu of E{CQ'_x) g Cor&s.'o(a&_h\‘

Vf & DU |
U Cerg |

A aabich ot O:Q LS, %) =V R ofs c){‘? A o Lwly ol He sewe e £




S pzqsiue
=V /'L s uol & (Zrlq'o!n&u QQ:!'

(Ratuq 2¥3 = Q-CS',x> 5 « ch{[y@ cwolor

CQOL';WI L1~ &S

S MEFEQ_JFS H(E}x) ﬁ),y Cows\ucdiou O’E HCS‘X)

K ¢

ESR—(S]{) x7 e wa?m‘)&n\e (esd jc[«ndueo_ \Q,— KCS,'Y) =a <

=0 ¥E¥0) < k(Sx) g

Congqw_uq' I {-\m ngarh.‘u&@&: Cate ke [m.ve
l 7

OPT([(;Y) < laiu { MH(X) [ i R(L»f[ui\uﬂuq) Elze._tilo*@ [HIEIUEVQ oo olos 5

s mpl uo( & 'i-ru.e i {'L-Q ﬁ&ﬂhasl—(c. Cacll

Cor—t | [ e My
) \‘\)u - ? - u / e levval o doie
&—0 P _ [@%zQJ
| 0—0 |
( . Lf \I not an Et«LﬂquQ orle,
y

tor Quely X , Es, I¥T = wiw { ESH (x2 ES, (Cx7 ’5

AF-Y

=0 EMQG% H”Hl % as Soopf as N

For VO oﬂum Pmc:zss{uq ‘('I:LMCS) Cu[«u (@ Eufui(.plf‘az ‘“«tz X g}QC.LQDL (’btdlj(ESPGﬂq ,

J
K wiay Ce L&H«ar; e, eue\r\/ J‘o@ ac prec. Frws | ool R
DwH'I Pw@«ﬂ@ﬁ ’!/z ea,ck aud }uafa'pz‘w{aml— C‘m“‘ .Qﬂgr.pL oh.m,

Hl

=

=o E[Curl > E[C2] = ters | E[Cul = 43§




25 TeoREM: Ll T b o poliey (o [G,F]. Tue,

T s e E$~’POQ[Q/\, => N &5 Couvew

'PMVP. Laler , uged o ueor %Qwar«Q Leces d{) ?«Q»‘cfe_\, Q%‘l‘

Excorclies

[Exercises |
7.1 | Prove Y rtOpﬂr{‘le,(, ar g(G)

72 | Cuasacherzalic P nlevef eddenn

SN

gLunu “mr) f‘f-'\e, [\opﬂmm-:! Cews LLW:, G o2 #,9 s qu.ﬂ.tl :
@ B o e vl ecler
@Y B does uf] ca Fgu:u e (2 1-2)

O—

o I“IAD'LMCQO! s ev-tlas ( buu-}. (-z wai!v'u& O*Ci)
: (3) Tleve s aw ubttnj Jdtrdzsr =y Jn '}’P vV with
Predl (1) € Pl (jp) € -.. € Bred (G )

[lr). Tlew i3 & uqmﬂwu\s A._,,AL,-.} Af"r er +le uqxim.ﬂ

i oee ur (R4 UC {4\?1‘0{'(? e “‘Q WYYy, Lj_r,‘u\l
: [kaﬁu{n‘wlﬂ“ pio[w‘7 o’f Mx{w«zj %4.‘@%&,,\;]

)(1‘2( ( Prec_ CCMSLMMJSJ Cu.[gx

7.3 | The m-m&m. [uoff:&w Cén @e Qdebtoq i PU'Q?MM;"VQ

l‘lw._,[ tn :uluuaﬂ wrtﬂ.-r.i

7.4 r‘Fu'ff!.t.ae.:u‘, l-ul'u.'hu,o Qﬂ.q;r‘eﬂ erdes H’ Flese aw K ﬂ«ﬂ( Q

sudh fad W Fae o, f-“r:'?ﬂ'lmwﬂ (@-‘w{mﬁ_’)ﬁwﬁ bl colv
Bkl < Bl "] o ol foiiual)usihle #' 1
Dhor this oo Lioldl &r‘ K %-Ch,u :

&»-LLicL\u-ta ﬂ{ I Su& {Lutl) ra'_r Eu.g:y jl&v) Qﬁ‘} Ak cmgm‘ui:l

&uo@og(‘m fo

fhe volle o

exlece Pm‘m“g

T Y

Profriuanive
' 3



