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Using K-L based Algorithm for correlated data allocation

in wireless broadcast system

Student : Siao Yin, Lin Advisors : Dr. Derchian Tsaih.

Department of Information Management
The M.B.A. Program
Nan-Hua University

ABSTRACT

The resource of transmission bandwidth is limited under the wireless
network environment. If data is broadcasted from server, bandwidth
utilization can be maximized and data can be transmitted more efficiently. To
satisfy the need of many different requests from mobile hosts, the broadcast
server must schedule the data item such that most mobile host can read data
from broadcast channel in short period of time.

Our context focus on the scheduling problem of wireless broadcast,
consider dependence between each data item which are broadcasted. The
directed acyclic graph was used with its edges as this dependence limitation
and its vertex as its data item. Arrange the vertex set by topological sort with
greedy strategy, KL algorithm which are used in integrated circuit design
problem and Simulated Annealing (SA) algorithm to minimize the average
edge weight across all vertices. This broadcasted order of data item will then
minimize the average response time for client’s queries. The results for
applying each algorithm in data schedule problem were shown and compared
through extensive simulation.

Keyword: wireless broadcast, KL algorithm, average response time
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#HF e 8% & % Push 22 Pull & < #f -

Pull & SLREAR45 % = =58 0 g fo B 3§ PR E &k BB i B - KAk
B ROTORI > o BIEMEE RS LY 2 HhE R P REP TR
PP UREFE UG PRDIERE P AR ERART R
BRIPRBHEN > BEFREPIRE  PIRE AT kg3t r = ah g
Ft o BHEPAFE B THF 2Bty > LBTHEERFAE R

TR 60T o B8 & Pull B 4%k Buehze i
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,@_ d, i iy s s

Send request

B 8 Pull B4 ¢ 5% i

Push 4 o8 d B 3 IR E#-H TR E N 306k chr THIT » 58
BARFEZATENRHAEAOEE > JIF FH DR I ETIHE TR
W MR PIREL AR TR OTHIEE L RE BT

% o M9 & Push & 4 & suin i -
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UL

L

S5 fmm

i o]
o]
ol

Fi A B
B 9 Push A 3 i e 4%
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32 THAHAPFR

g di.d) g (d, ds)

] 3 2 4 5 1 3 2 4 5
Current cycle Next cycle

g B 3 363 B )

| g+89 & 33 IR B4 19 !

(a)

Gild,d2) g (ds, di)

/

1 2 3 4 5 1 2 3 - 5
Current cycle Next cycle

| |

I I
1 49 8 38 3R B 1

I |
| | (b)

g28 & ) B ]

B 10 THHGH R

AP TR AF S A B TR R AR AT 0 v B TR eh
FALE A B L A ] bldei- B SR A R K T § R

R AT R FT ORFENANAF L AW EREmDNI F R
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W BPIRBNEEE KRG LS B oo

BRI AT FB* PHHTHRADEFG > A B 5 qu(dydr) ™ %
0x(dy,d3) > 1 % - B & Ren®dir %= BE RHED % - BE R Ed,
F- PR REdy i e 2di B FE Rdyh B B S o Tl B2t

FE Ry P F o R 10@ % F 0 QAFFEFFEE S DWW 2=

o —~—_\_\_ --\.
g

3o+ 7 Qi 7 TR 5 D, W PIBl= Oy b A2 3 < por

%pmﬁﬂ¢wa%w“’“§ﬁwwﬂ I 2 Wnﬁ%ﬂa& LR hed
d 1%)@??& 2~ B 10(b)*r+ > A G QB"F&FN\;\RHXW [2]=
26 @l Qe BAH R L DyxW R[B]= 2fs 0 BT84 0 B

[Fi 2K 2 A LF L

1\ /)

\\ /]
\Y /
3.3 &1‘%‘2]?“%{ /_/
@@wbﬁ#?”wﬁ—@,Vﬂ)mwwww @ 542 o BG(V,E)

§ 57— B Tﬁg‘hg;“é:@fg,e@ vertices)V £ d;;_%%;fé“ (a set of edges)E> 2 ¥ =
. —\___,_,_—_"—:_F'_._,_.d—

e =

- BTEEBEA T AT G- B P LML A BEEL BRI B

@#B@ 0(-;(V1E)‘:1 'V ;‘% b’l‘rqﬁ 8 ‘ég‘!:.VIL g: é\’ ,ga :"3“ V:{V11V21V31V41V5"'}’ E ;‘%
3 e B & 0 5 i E={ennenuts.. o B 0 B - B AT H AR
B2 B REEE FE G M bldrep ATV BV, ZE G ORI o A F

¢z R BR2 FEE(S AR EERL) 5 R0 A T Bk ] 2 P - WA
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Bz pehs o UTREBRLANE S BRGVE) S G EKE S F
(sub-graph) » I &% X 2T B GE it ol
1 23 B“r¥et 2 BRHP p§ o
2. @+ Bl FHp (ML FrE)L R
Xm B4 B 5 - NP-complete FP4g e p a5 — & 2 3 & B4 23 2 0 5
B PR R P N B E o B A DALY A0F SR E P e
B S doffrEn el E H[19] ~ A2 < A4 8 R EL3K 2 (VLS design)[18] &
LR 38 o
THR A PR RGN AT R R
Fo TR AR B A1 S B A 0 AR B B B M
Wbz B RoRR RG] R TR 2 B % 5 0 Fl(graph)
PE - BUEERISR A - BERIE o m R B AR F o BRI
& engp B L o
GE- B&BHERLTF »HA R G- B4p# % 5 (Topological order)
Lo G Y G TEELER S| s N R T R B G

ok y - BT R et A A B Z(sequential listing)2_ ¢ o i g 3T

PRI RIAH 2 A S RATY o blder Mo SFA B R e
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ARLTE— B 5 v B E B ok FAT i A3 ] A B AR 0 BT - B

FECARESARE LS PN 3 LS S s L

FHRARZ W o ik RAE

x\“ﬂ

do R EE - BARZ T LB AR TR A

\\Q
=N
N
o
3
%
hpant
Ef
g‘aﬁ
[
Y
‘7-4.

BAGEFTA 0 s T § 5§

#E%‘i#k)—?“ﬁiﬂ VB SRR T2 - o dek R EG 2 B U
BRI WA 0 TR AR RS ﬁn.zg—ac;jm H - 3 o R IR AR
MER IR S > TR BEPBEARS - BRI RS T B
REAFFTHE2ZFfpikit > § B i 0¥ b TF B4R (R A4 TE B
UFRIERY A GEA S L e EE > A G e B0 2
TEFTRIEARF AR > B AP RARRRE PFHE > AR

A IFE S B ART- Bl 0 BETREA LB ATHER - LR

H BT E JE PR o
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Yr R By ik

1 f# 4P & 'H’—? FLIE R AR R o AT BIRG Y o B g

TR

“rig * cde » Greedy  5U 2 R A KL B it i Bk~ 02 SA R

B0 R R R AR AT A B AL 0 E R B kb IR

41 RipBARHT - WA

THAFEE R R PR LR KW

> Vit ERER L o - BEEA - B 0 V={12345...} ¢

> B @f- BTG v g(edge) k& o0 4 GRS H TR L hdp
BB & o

> e d TREL i AckeERdn e d TREL jR %0y e i (edge) o A
EERMGEIEER > TRAIDRHEEF AT EAJNRH
B2 o % 2Rt AR FALIE jere B B g R L e
ei,-eE °

EXiep® &3 ¥ - Bd TR L ddesd dped R 2 5 % a5

w ¥ (edge) -

1  if jj € E
> AUIILL A st <% AUI[] = |
0 » otherwise

IEE g ek 2 - BRLET ) JGE R T L8
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BIA5GY = a8 8 T ApAS o AipARELF Y g A
0% 1-4@ » FA[]=0 % 7i&j= BEEH 4pAR » ¥
ANl & 7 i BaBE2 B4 - iER B G 12 KIS
B i2jo R LA AR AR o

EX: 4% = BRBRE 5 i B2 12T 22 jpatiEd o

g h wWN R
O o oo ol
OO0 oo RN
O 00 O0o R lw
OO RrEFr ol
OFr PFr PFr oo

HeAMU[2]=1 %7 Fo 15| B2+ Lig L B 5 Lerpe /o a1
B2 SAPARE S B gk o
> degree[j]: i& » "8 8 jeiedgeitdic > degree[jl= > AT 20, jeV oo

AR I T S T
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EX: 1% Aldp S4B "3+ B & 1 7% 2k 2 degree:

i ] I 2 3 4 5
1 {[o | 1 0 0
2 o 0 0 ] 1
3 |lo 0 0 1 1
4 lo 0 0 0 |
5 |lo 0 0 0 0

b

degree]2] = Y A'[i][2]
=1+0+0+0+0
=1

v

degree[1] = Y A'[i][1]
=0+0+0+0+0
=0

Bl 11 #passerE Al

v
> TCli[: #®#s P ettt » £ P= Y A, BIFES 4
i=1
L ifP[ij]>0
B 445+ (Transitive Closure) » TC[i][j] =
0 otherwise

“r3f A 4 B 1 (Transitive Closure)dp sni 2 = — B R

F&*E (path matrix)P o
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EX:

‘H‘}A%"

&2 - BRAH BT P s Mo

(V)7 £ R@AT A AT ATLLAY S B P AYa a4 A ][]
o7 B¢ BERE IR G AR R A neaps i i o
(Q#-4EE AL A5 A ATLLAT R 304p 4 0 T 4 P
AMHATHASHAL A" o
()4 Paprtd #4 AE A 0ehi 1> ¥ UEFAEESR }
0¥ 1 chapt TC» » fjﬁ{ﬁfﬁ ®2; G & Transitive

Closure -

A fdidp ARaE i AL

OB~ WN B

O oo oo
OO0 oo RN
O 000 Rrlw
ocor rolh~
O kR L L oo

He AMU[2]=1 %+ 7 Fe 1P| HBL2 BB 5 Lempejod 10k o
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Al Al

ﬁ%::AZ

1 2 3 4 5

1 2 3 4 5

110 1.1 0 O

20 0 0 11

3/0 00 1 1

410 0 0 0 1

5/0 0 0 0 O

1 2 3 4 5

1/0 11 0 O

20 0 0 1 1

310 0 0 1 1

410 0 0 0 1

510 0 0 0O

1/0 0 0 2 2
20 0 0 0 1

310 0 0 0 1

410 0 0 0 O

510 0 0 0O

L2 BT 2 0F -

LR

TE‘E’Z‘]}]_ i|JT’;’1:’¥‘!;4

d, —_—
* 7T

=2

# ¢ AT1][4]

1l—> 22— 4

e Y
LMY

1—3— 4

A2 Al A%=

=5 ikt g4 R A

5 st » #r1un

v
I

S5BTRE

3

=

A*Al .

ASAl S A

5

1

> Al -

n=

dﬁ,%w:P

1 2 3 4 5

1 2 3 4 5

110 0 0 2 2

20 0 0 0 1

+

3/0 0 0 0 1

410 0 0 0 O

5|0 0 0 0 O

1/0 1 1 0 O

20 0 0 1 1

310 0 0 1 1

410 0 0 0 1

510 0 0 0 O
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E
- -

1 2 3 4 5
1/0 0 0 0 O
20 0 0 0 O
3/0 0 0 0 O
410 0 0 0 O
5/0 0 0 0 O

+

7"
=

1 2 3 4 5

1/0 0 0 0 2
2/0 0 0 0 O
310 0 0 0O
410 0 0 0 O

1 2 3 4 5

1 2 3 45
1/0 1 1 2 4
20 0 0 1 2

=+
Ny,

~

510 0 0 0 O
3100 0 1 2
410 0 0 0 1
ANER38 0 O

//510.0 0 00
IIll\'l

A

AN

!

#* P[1][5]=4.

(

/

|

e
S

P[i][j] >0 =238 p

ﬂ.\t"‘:\:’:‘_ﬁ'—\-’ﬁ e L

p 45t

A

Tl

N
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2 3 4
10 1 1 1 1

1

20 0 0 11
3/0 0 0 11
410 0 0 0 1
5|0 0 0 0 O

TC
i Fuh e F 18 H ¥ 2 Transitive Closure -



> WML Ap s £ 8L 2% o fp s € 4 gy ch a2 = - Bapd >
T BB T Ui RAGY paReTR el IBJEE R S 1
Bif2 BE . Al ¢ 5 A 084w 0 Ak

& FWII[I=0 % 7igj= BHE7 4048 EWi][]>0 %

TIE e BAPMBERFE R 5 122 L #iciE -
EX: g gghz FRRc L R 5 125 HiEpd B 2 patiEd Bdlo

1 2 3 4 5
Wis 1 0 5/24 3/24 0 0

2 0 0 0 1/24 3/24

3 0 0 0 2/24 8/24

4 0 0 0 0 2/24
5 0 0 0 0 0

Hd WL[2]=5 % 7 Mo ek 1 Pl dpsseh i gk 2 £ B & 1 ehgejs o H 4
& B 5 5/24 -

> Fm[_l] F,n«ﬂ—:'l!i_ N cﬁj—xE‘.)\ TR 2L Jedge We|ghtm ‘fr' s |F, ,1\{(‘1, oy J

A Flil= S W] -

eijGE
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EX: I dpanfg £ 55L > 228 i~ B 2k jedge weight ehid o > jeV o

\:\i\ 1 2 3 4 5
I 0 5/24 3/24 0 0
2 0 0 0 1/24 3/24
3 0 0 0 2/24 8/24
4 0 0 0 0 2/24
5 0 0 0 0 0

v

F.[4]1=Y W'i][4]
=0+1/244+224+0+0
=3/24

\4
Fil2] = ZW'I2]

=524+0+0+0+0
= 5/24

B 12 5 Fi[j]
> Foulil: FourB "L b 3o d54p i& >+ 78 2L | edge weighterid e o i35 424038 >

Ji A s e Foufi]= Y WM -

eijeE

32



EX: 41 4p BB L4 0 5 0 4p 57T B edge weight eni e » eV -

]
i l 2 3 4 5
] W] 5/24 3/24 0 0 ) ‘
’ —> Fol1]= X W[11(]
=0+ 524 + 3/24 + 0 +0
2 10 0 0 1/24  3/24 = 8/24
3 0 0 0 2/24  §24 p—p Ful3]=Y% W 13101
=0+0+0+2/24+ 824
= 10/24
4 0 0 0 0 2/24
510 0 0 0 0

Bl 13 3 & Fouli]
> rfi]s F FHAD BRFAEIIY i o

> Dij: ES L= A Pﬁﬁiiﬁlﬁj ’-‘"‘i‘?—:aﬁf ]2z A Dij: r[i]_r[i] o
EX:
Hil: ]

[ ]
Lid
=
L

Dy=r[4] -¥[2]=3
Bl 14 FOR R A e
JeP R E ORI 2 AR R A2 BH o

> Costli]: ﬁﬁ?;\ﬁﬁ—'lﬁ | 7% R A o
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A OB R TR SR AR AL 0 B S 1) R IR B GIRP 4T o

EX:
B3k 5 du(de, d2) > g2 (dy, d3) > g3 (dz, dg) > Qs (d2, ds) » 05 (d3, s, ds)

Os (O, d3) % 7 B & R J FHRANHF H P ek ReAFTHIE L B 5 d3, ds,
ds> 37 f# % dg, ds22dy, ds > 73 BoAE 56 4 W) 5 £1,=5 0 £13=3 5 £4=2 5 f5=3 7 f3,=2 >
fa=1 > f45=8 o fqu (di, dj)A2 > diz A7k - B & RHFHRIT > ds A9k
o BERDOFHIE o afi FERTREAIRFE FBFT AT

W G g BB £ EEWIR 0 W] % 7 > 4 3£ 2R% ¢ fmode
BizF3eFafEd @ o ¥nidd F BhLFITEE > - B3 » B KA

7 0 4eBl15(@)# o

B 15 F @ B4 ol

s>

- BF R T FF -G e R ARERY Y 02
Wehg » BHRAT Lo blder ITE KA oG F BAR BRSNS OEF L
B RA; S (deadlock) + F YRS B 2 - 0 AR

AR ER R A DEAE . RSP R Y TR R
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Py kG e BR @ REYE G- B &R (DAG) -
SR LN EELERE S EEE R E S
B oo F 495358 & (Feedback arc set » FAS) ¥ — B chf & > 5 B2, 7
A - BUEER D 0F - BERFASHT S o ie BB P R AR
%“’T‘Lw R EFRRBIF - B e RARRA o B 15 0 @R F
HEBE3 4 5= B e if A W Sl g5 €550 i} f%?“ﬂ"ﬁ" /] £7%es3

M- B e &R BB 15(0) 1 0 A or TR R HHenk B E B L

4.2 Greedy 2 e £ B 7 5 2
- B3 » & 7%k Bl (Directed acyclic graph » DAG) G=(V,E)a 7 >
£ 5 (Topological sort) & - B3B8 & & Vet i > 22 (V)"
Ecig 27 RY > FEULER EVZ W o FARR * g e o
Ma[23] & & * ;ﬁqﬂ?*‘i}fg;}im—» NI PSS B LA
(Transitive Closure) » " H T 2 &3 AA# > 3 B N ip P A 7 E 2@ % IF
BRRZ AL REE > P U - 2 e o T g
d 2 L PSR > kR e F AT AR
€ B2 i IR AR AR R Y A A

B ER BT E 2R R BN A g B AT
Begin
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1. For each ieV Set degree[i]=0
2. For each gjic E Increase degreel[i] by 1
3. For k=0 to n-1do
If there is no i which degree[i]=0 then
Stop
Otherwise
Pick i which degree[i]=0
For each edge e;;, Decrease degree[j] by 1

© N o Ok

35475 TR Bhedegree B2 {8, E A piE ) degree[i] 5 O 7 B
T R AEEARRE Y 0 B 2 BTREE degree - AL 06 )*Ié&"é,:tza%
- BRBLRT RN B o BRAE DR BAGTREL 10 Rp R
2. 975 e} “ﬁ v gjeE » T &£ 273 B degree[j] v jeVE B Bhjip ik >R BL

o ERFPUEHIME DTG RBET AR RHEIF Y e

EX:

Bl 16 3 & & BIREA 0] =

TSRV AR R A TR 16 2R S § ¢ L B AR A
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S AR 2 e T2 R hfR o BT AR B B

degree:
0 > l
1 o 2 » 3
2 " 4

Topological Sort; |Iijz—"|ﬂ

B 17 e 45 HEE AR 16 6% T -

# 3 P~didegree A 0 4R EL 1~ RAEA 1P 0 X g Ap e B

Lehorg 4w aqpia>t 08 Leng Ha 22792 35 R

degree;

0 w2 g
I

2 » 4

y
Topological Sort: | 1 |« 74 2 |2
B 18 J&* ipiE# A TR 16 §° 0 Ao
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H A= Poddegree 5 0 T BERE B AE A S 0 g IV IR Z B degree
P2 OB A b FEL2 258 30 Plizf EH- B

RAGAEF > A PERP AT 2 5 5 Ap 0T 8 2 i)

7 wif > degree[4] 12 /8 5 1o

degree:

0

L J
L]

Y
Topological Sort:| 1 [ 2 [ 3 [
Bl 19 Jg* Jp AT B] 16 4 b 2 =

H Bz B degree 5 0 A7HEE 342~ B4R A FIY o 2 hAp ik B

3457 § @ if o degree[d] 12155 0

degree: @

«
Topological Sort: [T Tof—+[ 2 [oF {3 [oF 4 [+
Bl 20 Ju* dpHEEE AT ] 16 4 0% S

% Zgw . P~ degree & 0 sfinode 4 # » B35 7¢ -
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HFI T ST RERT AR N R AN 0 Bl B SR e 7 5 -

R B Ao 21 HFn

[ o= [2 et~ g [ef=%] & [=f=»
Bl 21 fis % R4 A0 B 16 4 0] 5% %

AP bl 2B R B EHOTER ) EEREEA A
AR A rE- fE > UEBI16 G b JIH I ERAEVED S 2R
B 7| o A |G 1-2-3-4 82 1-3-2-4 5 K 7] 1-3-2-4 tnF 295 T $ajdp ik £ Bt
B 51 1-2-3-4 145 Fpb 1005 0k SR TR R A Y £ B 5 1-3-24
BB 7| 1-2-3-4 -

A2 Bdp R R ¢ 4o x Greedy 4 chRE B OR B 2 0 & b Rdegree
foa 0enfad » EPFplx 5 BAR RS TE e x B AT B
degree iz 0 ® Fin4p F efiZ p& » fT%? REEDFIERGDRIFE ] FP RN
mE R B o TEER2 5 w0 2F 2 opreference list > 5 d B R iE AR
#2 > %% preference listiz 1 ¥ % (dual)eh= 2 ¥ 02 f 2 {(Sent B @ @ #* >
DHEIREATIDFT R ERER > WERF S F T [JFER o

i = preference list % 2475 & % Bdegree 2 0 ® Fi4p e enfzp > @ 2
BEINBGEAREAN PN FLFBREAC 7F T2 ed
BB P AR B S R G F SR hd L TREE . A REA Y D

B TEEER AN S K B Y s TR EE > @ * e~ Greedy 4] 2. 37
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5 iwdegreelr % 0 =nf% E i F A B

EI
B8 5B 7 % (TR E @ preference

c+

HREFEE

B Pl R AR N R ] %

list» g icie TR R EARY S0 % o

4.1 &3 A7ds i e 5
d1ér5 78 2Lz degree o iE {7 Greedy > 3\ adp

e A fl%gsaun | 8] 16 i3 st

«flj’i’r

TC » 'fl ’!1' b%},,ﬂ;.KE_TC—‘,L_E? 4
e
PR i%éﬁﬂﬁ@%&a mwwwLAJH%@ﬁﬁ’%w 5 B Bk
4
degree2 355 0 E4% diF b+ gL > 42 #E,\%%ﬁ TEIE
/' \
b degregs= 5 0.7 Fiptp & chf# o » 37 i @éﬁﬁﬂ&% 3% B 5 0 )
PSS R R R AT TABEZ G o if 0 #7aE 2oerpreference list o 14
EECE AR R Y-S
” i
‘ S I T

£ AT

I

\
ﬁ\j\k - BIEEEE A B 7)Y rw
? ;ij—é“\!:'ﬁ I,ﬁz_#p ];—}’\T;]’é;’

SR ] %—\ degree o B2k AR R diEE »
. , .' . —_— . . ” ,-; ) e
12_ %773 ey “ﬁ »8icE > I & F73t 5 degree[j] jeV*“ TE BLj AR (%30 TR 2L
__.-l'
EATHEILFE

e

R4 WELEY S8

T REEE AT A

2B AR AT
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Begin

1. For each ieV Set degree[i]=0

2. For each gjic E Increase degree[i] by 1
3. For k=0 to n-1do

4, If there is no i from degree[i]=0 then

5. Stop

6. Otherwise

7. If exist only one vertex i with largest Fi,[i] from degree[i]=0
8. output i

Q. Else (more than one vextex i, m,...with same largest

Fin[i]=Fin[m]=...)
10. output vextex according from preference list
11. For each edge e;;, Decrease degree[j] by 1
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do o~ Greedy = V2 dr R BT B E 0 TR ARR AT

( [5] & )

k.

3 518 TE Bk A degree

HeE K degree £069 TH 25

degree B 06 TR L
k- 15 AV O o

F A E B AR
HFRRE

% {848 FlF.4 N HE TR EL R
A% o AT
Y
M P B R AT IE TR
4 # preference list 2Ll A
EHLTH 5
h 4
EL R &
TR 55 Zdegree

FiT A7 TR EL BT

i g7

Bl 22 4c » Greedy & N3 4p £ A 2 7 5 i /2 F
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EX:
VIR L6 Lo o * P 4e ~ Greedy B N HdpEREAEIFEE 0 Y

R IREARN AT A FAF R g EREZ G e

#0124~ Greedy > sV endp iR AR B 2 o 22 2 preference list:

degree:
0 » 4 /
1 » 2 >
2 " 1

B 23 = B 16 @a | 2_ preference list %551?*

K- FHEREA Y v B2 G e i o B degree & 0 7R BE 4
-3 1) -;}J'x,ért;fp R TRBLA T G e o M AP R TEELA
1 B EL2 2 E ek 3 B degree[2]H- 1 2 12 5 0 - degree[3]

121500
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degree;

D > 2 > 1.-
I
2 "]

ERCEpr P K

Bl 24 = = B 16 4 &2 preference list # 2% =

H A= P-didegrees 0 e R gRRE » A AP > fipA@ IR C iRdegreelr &
Ok, & B8 FEL2 278 3> BiE#Fk = —‘F'T#E >
preference list® » Fi[2]=7 » Fin[3]=3 > ]t % i 5 B~ ) g 2L 2

) i “ért pp iR EL 2 chirg 3 ow i degree[1 -1 2 16 5 1o

degree:

0 3|/

k4
o

s i ———

B 25 = B 16 @a | 2_ preference list %551?3
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#H 3g = B~ degree SO0 EEL3 RN B )Y > T i}i’“,ért#;a &> 78 8L 3 i
“F 3w o A APRTEE 3y RRE 10 P degree[1] - 1

24 WV
3 4% Y
—le,aOO

degree; @

0

¥
!
!
!

I e P s e B
Bl 26 = = [§] 16 4 &2 preference list # 2w

H e B0 degree 5 0 e EBE L B Ao gH ST TR ERY P RS

v oo

i bR SRR 518 F o 18 3 preference list 4o §] 27 #77 o

FHEE* v~ Greedy » N2 IR BT R HEARF R ELLT o

7

N

preference list: [ 1 [« {3 [o4 {2 [ {4 [

B 27 @] 16 # &2 preference list
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degree:

]
Y
=

Greedy sort: mﬂ

Bl 28 Jg* Greedy i 5 > B 16 4= 5[4 3% -

#H F— 1 B degree 2 0maEgL 1l BRI T ;ﬂ'%ﬁ:}gfﬁi?fﬁ,@!@l
T3 F e o @ AR R TR BEL 0 TR 2L 2 £ 7E 8 35 ] degree[2]

A 12185 0 degree[3]iH- 1218 5 0o

degree:
0 w2 o3
1
2 » 4

Greedysort: | 1 [e % 3 [ >

Bl 29 J* Greedy 17 £ 5> B 16 4= 5[4 38 =

#H 3= Podidegree s 0 s R EEEE N RIEA 7Y 0 figA VIR B degree

—
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s Qenmigh . & W B REE2 208 30 PIEHFd < H#

B¢ e Fl2]=1 Fal8l=1 = Fad dak > Bl A
Fpreferencelist > T2 12 (6 X4 F 083 T EHP DRI
3 A EAR R TEEE 3 chrg v if o degree[A]R k12 1 5

1o

degree:

L]

0 )

T
Greedysort: | 1 [ 8 3 [e1 4 2 [t
Bl 30 & * Greedy 171X 5 > Bl 16 4 64 2% =

#HF = P~ degree 20T EgL 2B BIER Y T ;‘ﬂ'%f:ﬂa R 1)
975 §ow i o degree[d]p 12155 0

degree: @

*

0 o ~

Greedy sort: [T [o4 43[4 {2 [A 4 [
Bl 31 g * Greedy 17 5> B 16 4= 5[4 S e
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Class KL(1,S,T)
1. Begin

If | >2
2. Partition Vinto L and R » Such that |L| =|R| » LnR=null and LUR=V
3. Repeat
4, While there are unlocked vertices
5.

If |L| or |R| are not < (EJH) * prop > find unlocked vertex VieL
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or VieR > maximizing Cost[i]

6. Update |L| value - if find vertex VicL than |L| =|L|- 1 - if find
vertex VieR than |L| = |L]| + 1

7. Store V; and Cost[i]

8. Lock V;

9. All vertices unlock - as though V; had been move

10. End while

11. Pick opt such that Cost is maximized > Costoi:= Max iCost[i]
i=1

12. If Costype > 0 then Call KL(1,S,T)

13.  Until Costyy <=0

14. ELSE if |I==

15. Change (S, T)

16. End

Class Change(S, T)

1. If Cost[S] >Cost[T] && Vi are not Vs’s successor than
a=r[S],r[S]=r[T], r[T]=a

2. End
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Simulated Annealing Algorithm

Input:

Graph G=(V,E)

Cost function: Cost[i] = Fou[1]- Fin[ 1], 1,V
Starting temperature Ty, final temperature Ty,
And the number of iterations N.

Algorithm:

1.Generate a random feasible solution i - j such that |i|=|j|
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2.Fork=1toN

3. If T« < Ty than Stop

4 If (Cost[i]- Cost[j]) > 0 than
a=rlilrlil=r[jlrli]l=a;

5. Else
6. Z=(Tn/To)™
7. T =To*Z
8. X=a random number > 0< X <1
Q. Y = exp(( Costﬂlﬁﬂﬁjjt}&._x
10. If(X<Y)fIl1aﬁ?a’: rfil, r[i]=r[iT,¥l=a;
1. k++ NN
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