rarudsf A\caor'dhm for SUth\Llin’ Jobs

Wit Deadlints v Prfits on Mu\h’p_k Processers

Jurur . (d\ )Q.B (dt, 51) .- (dv\ Snx B msn

dtadline profit

SImM\LAR To PREVIOUS PROBLEM BUT NOwW

TRERE ARE mMen PROCESSORS  (NoT oNLy ONE.)

A schedule S0 4,.,mix1iy..,n = {op,.. N3
where  S(Kt) is the job scheduled on processor Kk
wn slot £, S(E ¢)=0 means NO ;ob scheduled on processor
k at hme slot t.

S s feasible f ' |
@) SCK,E)=C>0 =D ted, (sheduled jobs meet deadlines)

L) If Stkt)=S(KL') thea k=k' ¢=¢
(each Yol schedwed at mest once)

The profit of feasible 5, P(s) = 2 Gson)
ovTPUT : A feasibe sqchule with ophmd (mmqmum) profit.

‘ SAME As BEFORE (S
Sort ,yols 92 .. =9,
For (=1 fo n

Schedule job i for Llast oym\abk, hme slo}

so a8 4o meet o\tmlhgt Lo, any processer) 1F passibie. .




The esfu.q algonthm finds the ophmal sthedule,

Trodt :
The proof 1s Simular 1o the previous proof. We pmvt.h\l
Wducion on i that the schedule after stage v, S
s promuing; PIR) hotds. ’

Ple) dearly holds.
IND stEP. AssUME ) And show Plivi)

3\' NSﬁﬂ\fth’ +here s an Qph;ﬂ&( schedule S°P’
Q.Y-ﬁu\div‘ S, ond using yolb's $iv,..,n3 .

Case 1l IJob (it /ﬁot scheduled N 3"““( algonthm.
Then Job i+) Nt scheduled n s.(t, s0
Sopr wdends  S;,, Uing owL' yolos fire,..,ng

Cast 2a Job i scheduled at (K, to) reedy algonthm
and Job L&y sdheduled at (& t.)bﬁbs\ifj. L | g
As betorr. we know t «t,. |
Ao Without loss o4 qeneraliby, k=g, This s tue
becawst. § wWe ew Sp a8 a mactrx .
N't’(\p N lUumns and Kk NPWS e
e wiwmA the Values w Wat
olumn an be permuted and the _
resuléing matny s shill o (eqs'-U(.,o,{\ml suhedule.

t =, Dwe are done,
tcky =D Same agument as bekore,

)
t

Case _2b Job (4 does Not ocuurin Sopt -
Same argument as betore.



 Actwiby Schedubing

An achv s @ pair (Sf) , 5{30 s<$

where s 1s +he start hine of +he achv‘k’ aml f s
+he finush time.

anrt (5,5) .. ()

A schedule s a set A=l 2. ,n] such that
for all LieA f ix) ‘then (SJ) does Not
oveclap (5,5,). (They do wet overlap  f<s' or £¢s)

Ovﬁ'vT A schedule A of maxu;um siee.
(1Ml s the largest possible)

E&amgli |
(1,8) (3, %) (2,3 (9,1) (59)

A=4 (7-‘5)_(,3.8) ) 1,"3 Is on apt\f;\tl schedule,

R ! .
L SORT actwties by wNondeweasing finuh Himes ¥qé£l.§"s$'\

2. for ()

o, Sohufult adm{ it possible  (if adenj it
o\ocs wot lw!. +o any ow.rlaps)




Theorem The greedy algonthm ostputs an optimal
(largest posslbl!.) schedule .

Prosf Let A, be schedule ofter step ¢ of loop.

et e be finsh time ot last achvily “added 1o A

vp to sty ¢
Thuws A"'Sil,‘l’..'i&
e.= MMCH:‘L’;GAJ (max § = 0)

Lemma for O0fién A 1S promising akter step ¢ of loop.
Trek s here s an ophmal schtdue Agyy such Hhat
A‘s‘ A% s h\'.“i“‘:";"}-

QTVN \M WmALe  the proo(- 3¢ the Ytheorum.

Prest o Lemmael
Lo clearly A yron'\\s\'n:, atter step O

WO Wi ASVAR A s promuing  ofter step (.
et A< A.”ih;.ulf.u:?,n

LEla: Show A, s promising atter (41
Cltarl.1 }“' Cc, "

Cast 4 5., <€ 50 Job i Not added.
Then gob a1 ovtrlaps widh some  already screduled
achily S0 A cA, SAL = ALl o

Cast 20, S, 2¢ % job v is added A, -A viitd
and. it ¢ . Then deo.d»' M extends Am
Wy onby iy, ., n3 ,




Case 2B S, 2¢., A,:Aviind but & Aost

Sm> € means yhat achwly (1 does wot werlap with any
achwiy n Ag .

Aoge connct equal A, sindt then A, viin] wowd be o
\arger sehedull than Aor!

Thus 1t ULz be the athvily i Ay -A; with
smallest fingh bime

ek A <A -1u3 v ion3.
No actwvily in Agy A -u overdops wirth (4
because, eadh of these hawvt start times larger
‘H‘\G’\ {“’ i‘cﬂ
T Ry & o schedule o phe same Sije as Ay

ond A, < A'o" s A, u{'m.,..,n}

[
glam‘\C
S —h

L —.
A
Ajs 58 U dy) (55 £5)
R GABR) G £ (s )




Achv.\ﬁ S(ahtdu,ling on Mu\{:iJ_lc Processors

et (5 6) KR - (4) , men

achvities number of processors

A sewedule is a squenct A= (A A, ..AM)
where A St,2,..n3 and such that:

@) VK terem , VijeA, ,if i¥) then achwily (
does not overlap wih avhvity j
By Ve, 1t g em, 1€ KXK then Az,“At..=¢
(each ‘Pb Schedultd at most onee)

The St of A is IAl4IAN 1AL
NTVT A of optimal (maumum Posinuz) siee.

EXERE gwe A polvomial ~hme, algoniim (or s

rolyitm, | :
P Prove that yeuwr algonthm ok



WREN DO GREEDY ALYORTHAMS WOLE ?

BEWARE : OETEN A gk&tb\’ AUJDI.\THM wilk NoT
TRODUCE A caocm SOLUT\ON .

AND 1T 15 WARD TO DETERMINE WHEN THEY will AND
WilL NOT WORK ON A arwEN PRORLEM €xCEPT RY

EXPELIENCE AND \NSIGHT.

KNAPSACK PROBLEM

INPUT ©  wWeights W W, . wW; €IN
. Knagsack weght C ¢MN

foR each Se %, dy let X ® 3‘ W,

Ovipul
M = mMax fres | K(s)sci

ss . 8

(ovhgut o Dunch ok kems of mammum wE that tan
be puk Wn o Ynepsack of weykt wpaity C)

(4.3 (A% i Lsal a

. Sort wda\\ts W 2W, .. =W,

2 for L2l 40 4
ALd W, as long as wtems S0 far

do not exceed co..pac.'l:\!




The greddy algorthm just destrbed  dots Wot
s\ways ovtput a wrrect answer,

Examp\L _
W =501 W,*500 W= 60d C<1000
o:ljo}rkkm wall ou_t‘)vd', M= 50l , S ‘1\3
but optimal answta™ s M= 1000 , S= <5~7~. 33
m-\\\Q\LSSI the GJ(QQ‘L, al OKt'f“\M Q‘Wq\t; O\dfu."s

a numblr that s ok leask % of the
oPuimal answer,

tamama.  For all u(s{ar\u.s of ltm.{mk,

-—

the answer, 4 rekuanad by the greedy
alpnthe o~ Hat igtand © i

ok \east k_H.’ where M s the

ophwvral value on that \nstance
Show +that ‘6 A XM, gpen M2 %
S'we CZM | ine \emma Collows



