prtis gl g



b o 59501 o> b
Design and Analysis of Algorithms

oleao! oLRAINS (wigo g (%0 OUSND ¢ 3 guolS (wigo 0 g oF
N-Qs wazd Jlo pgd p

MO Glow S ovidd &l



la > g
Greedy Approach




(Lpliisl 5 Il & yguas) dooy Fowly (8L (5l p ailay > (b9
gm0 )13 55k it JrLuwo

ke &5 wdae plaxil |y (ol alo po p2 50 dilay > (sleods 59X
sy 5 g B (i (5w it slexe ST 51 alizd o 5
date Slegloil 1 Allas G diliay o (Gleeoss yoNI 500 @yl
Gl SO @ (8l Caws vl 4 1 (locally optimal) =
Sodduo plxil (globally optimal solution) s yw! w augy

: (feasible solution) pdy (Kol b Sl Fwl

: (optimal solution) oy Zwl

35 15 slxe G (09 (o) Lo i (3Bl 00391 39 (s 30 A5 (Fuwsly O
3 j o At



MScred (o | sty Toly & oy Wil > (o9

i 3951 (3092 doent) (4991 o ;0 OLST Wb Al y2 (5l 1
D plxil dilay >

:(proof of correctness) o LS|

JUe b ol 0y g sl yiiwl g ls (o (92 (2 lebgy b Y gors
Sy o ploil Al



Alay 3> v 553 S Jo1 50

Ao £9 50 (S0 (5lloil 3l A gocro SO -0

al> 50 40 :(S.P. -- selection procedure) ozl Jig, -1
|y e o Sy (o yi aSS1 092 g0 sld 4 35 bl (5l

o (F.C. —feasibility check) s 3y (ol (w0 -2
o) 39 Gy (558 ,5 i 50 b i ol LT a8 WS
o lgar 51 S olomy! oy rasly Ky Wilgiine aliznd
Tl 50 9 Bd> d92 g0 (sleplisl acgose I bl ol il
JUS Gl 5l 1o ok ©ygpaisl s 53 Sl °~\3L?=35

gewly SO a5 LT :(S.C. — solution check) C.wb )2 =3
A Cowl oo Olgs W51l suuaw o digod gl p S
o050 5k 1 al> o

V526



. - & &
B Hpoeeesly} s o M olusd g M P9 St b b Sy dgs S
) el Py ol 0351 9 Wi il b e o 039
o PiXi 455 92y ! (X eeey Xp) g lldo SO (8l Sun
Wbl 8 3 ) WX, SM Codgama Jlo s 50 9 038y Ao

. {0 i, 95 T 5o 3929 pre
BER iy g 0 1o b 092
aila > (599
C={I, L, ooo y I} i 5o sloplil acgoxo O
C acgomo 3l o Bas o (1)) alaxd (3] 40 392 g0 5 0 (3 yite oS! : S.P. O
I bl calimd oyl o (Sl 9S50 09290 Cand )b 4y azgi L LT F.C. O
D3 )13 (g daS 5o Iy Conl Codo Fwly ST Tanl (o
933 S.P. dl> o 4 O ygua] il 50 . a0iB aw!l S C acgomo $1:S.C. O

V480



L 2 *0 ." 9
~.Slg,j; J,ﬂaﬂ?‘ksyhuue’ét’jgﬂr 4"‘n~u0
T 5o (o a1y e (o oy SLS! Jlgy 50 1l g
o oS £ o (P ) 1y e cp e ] e

n 12 13 M= 11, n=3 Jle O
p 18 20 17 ot e £ ailay bgy <l X
w 310 2 Al Slo2r 5 S LR 4L o
ol a5 £ o (9 35 (939 5 |y £ (39 e 2 o
n 12 13 M=11, n=3 Jle O
p 4 20 6 e oz F ailay o ey Sles
W 5 8 2 Al Slo2r 5 S LR 4l o
o2 a5 (339 919 30 2 38 35l g 1y 5 M 2y 3 o]
In 1 13 M=11, n=3 Jle O
vlzf lg 2(5) 3;) e Doz F dilay > gy Sle %
S0d Jol Cow )0 9 g o (i dgS Al gl ailay y> 09,

8

\484



o &
S (ol g Wl
(Fractional Knapsack Problem)
& jloee Laiyl 53 4 Comdy] G g yho Sy dgF Al b wglis L
0=XS1 (S) o £ 20 2 51 (29odd puusS’ Lol
9219 30 o0 35 iyl 1 1y e (o i) 3 ol b 8 dilas y> b
18l walgs 1) diae Claz (2 750 039

112 13  M=Il, n=3 e
p 16 20 30 ) ]
w 2 5 6 58 09w« (1.0.6.1) = Llg>
pw 8 4 5 it ez = ailay > by y ez V

B9 alay yo> (Jhgy ddS ol als 4o g 5l eolasw! b 1 cw yo LS|
(2 03) o o dioptr Olgr A dlicod (5 S (Soly oS Wluo (5l

V480



. [
J9 oy 92> dluw

Mi)n.imize ’:1 . Zn D _ 4 n-= 6.9‘.:): ASow oy
subject to the constraint /_;,_ /i P; = ol i aSaw 55!

0 p‘ic\&uglﬁgﬁ‘pm A=JSéL"°
1 p‘ic\&uglﬁaﬁ‘

2l b 51008 asciols yy dlono oy o U (gl 45w L 52 14l yo ot 59X
AL LbaSw dc oo 4y 45w ] g s A 1 loj I B IS o 4w
Do plnil ol o So b (o2 b aSew jl ol O jyguais] jus 5o 09
39 51 ST A @ ey U Sl o o

:Jbo O

] Cw jO dlionod dilay > (J09 @Loy 50 9 251051 s asw b
Dt Wbl Caw yo dilay y> gy S 25412 10 S b asu b
w7 € 25H12+5+H1+H1+H1+] ailay o Olam iylogs 46 gl s Do
Swd € 25+10+10+] sy olg>

). Con

10

V508



‘ SN 5 S (sl 2 Ao sl gy Co 0 (8L
(Minimal Spanning Tree)
9 gy pled Jollo a5 (5,01 SIS SO ¢l Ly 50 =

Sl B,S Sld 5l gl acgocma y 3
<S50 50 )9 S5 SO el g (MST) s ‘Sng; DESN

il oS’ 51 Sledb slijg E gamo &5 o1 Livgy

Lhgy lesis yo plod (owy g3t Ao o yodl
sl 3o 31 s Il 9 57 s 50

11



oS slivg) C 50 L st JLat 5 o 5953

Cowl (9500 B sl acgozo 9V () acgozmo L G=(V,E) SIS
Sislaeo [E[=m LJU Slaxi o [V[=N Ll , Sl
FCE a5 oguiamo 0010 g lod T=(V,F) @ jguas Ligy w0 SO
(Kruskal) JUl, a0 5951
Sgpdise 31,81 oy Sy Jold S 2 1m0 dsgomo 3N 4V g F=0 lazyl 0
N gl < g0 (3L Lo 39 (93 e e 50 B sledl o c({Vi )y {Va)s oo s 1V))
(€) o 73 < po o 11y JU (0 5 39 5 1 S.PL O
SLms) 538 (S WS Juog ot I 1320 A gozo ) 99 5l (2ol y € ,51: F.C. O
Dlye gon,s sled o j0 1) degozo ) 90 Wyguais] O .Cawl Juud 9 wiSed
oS 4L F
.9y S.P. ,oéé LY 4\3;9 dod 5 wiloudy ,oLéé‘ A L lbc\&g.om)a) ,ol.oa" ;‘ :S.C. o
Cawgu JO 45 WS oolaw! "l jomo dc gooxo® 0810 £9d 31 poiy o1 0
Sgui dxdllao GLS 3142 oyl WLl 3o . Cawl 00l o id OUS o g
V438



Ao slugd S 50 (il (1 Lty iy o5
LT 53501 el

Sguino 331wl y S Jolds S0 oI35m0 dcgozmo s M &y V g tF=@ lawyl 0
9 goaiid o 0 ul-WLéf)s 6‘5)‘)"": o E sWib 9 f({Vl}a {Vz}a L) {Vn})
{(€) o5 Ty < o Comad 5115 Jb 2 5 39 05 SPL O
Ac goxo y1 § 99 AiSno Juog it 1) 1320 ac gomo 5 90 31 (ool € ST F.C. O
oS Lol aslye goo,s plesl o2 501,
.9y S.P. ,n.ﬁ LY 4\3;9 dod > wiloud pLéé‘ A L Lbr-\cg.o."u))) ,nl.oa“ ;‘ :S.C. 0
m>n-1) J& ;o[> O(mIgm) :LJL silw < po yloj
O(miIgm) b w i j0 Jol dils o
9 (OLS poww Cawguy) 0099 1M 4l o 31 13500 dc gozxo 08l0 sl U 4L
Sl M pl g (Ll dod oy ) Sl p s j0 ddls I (ST slows
O(M)  :fjzmo slo acgozmo 4 adsl (20 ;ladie (o
W(m,n)=0(n2lgn) :m=n(n-1)/2 1,5 5 5 Jb ) <o o 5o
B(m,n)=0(nign)  :(m=-1) SI,5 o 5 JU o) Il o i
13
V438




oS slivg) C 50 L st JLat 5 o 5953

:JLSy oo oSl S yo LS|
D axflle OLS 4.2 auad 94.2 )

4 dimly (B Loty o1 (S i AT iy &5 jghilen
e a8 0 ooty yloas L

ac gocxo 0810 ylods L 3 colasiw! a5 wll svdlice JLUIy s jo5d1 4o
hol dile g adgl (20 lado a5 b Cely (QLS pguw Cawgay) 13200
G3lw 5 o dd yo (ylod w50 A o 1 9 il 4 52 5 ok 5K

ilas 3L

14

V450



| aweS slig S 53 Bl (o 9 i 9SS

oo sledjg 61y g e (g i G(VLE) 81,52 8
(i 955 Vy ol 3 Y={v} F={ o
(V) oS ol |y el Y A g SO0 3 &SV-Y 390 gs"*") : F.C. 9 S.P. e
1) Sgidune oo Y a1 ol y o0 30035 ylgim V (T 25k 31 48 JU
oS BLAIF wije g Y awly vV uw .(€) oS comans
F.C. g S.P. o0 )1 S0 4,59 ol oduw y gawly 4 Y==V S1:8.C. o
e 1 (GOOE JLm
ols 4.1 auad 94,1 o wyo ol

Tm) =2(m-1)(-1)  cdb o 4o Julos .obS 4.1 g oS!
SIS oy Juy sl O(n’lgn)
SIS o 5 Jb o5 &l O(nlgn) € O(mlgm) : JLsI 47 cdums b

| Loty 31 U o5 Loows OIS ey r--—-- : AN
Sl 9 JUaly 31 JU o5 L » Gy O(n®) ‘e

15



o 3 505 B (51 3 1 S i g1
(SSSP aluwo) GBI o5 49 Tukwo S 3
slw 4V el oly S5l e (298 (280 1 S0
b sliis L G(VLE) Hlo cuz Hluize SIS S 5o (o
o (Sao E950 Vi ool 30 Y={vy} F={} o
LQ-H w‘) u‘ G Vl )‘ a0 ud)*bbss G\SV'Y o ‘s.wb . F.C. g S.P. ®
S (V) 0 olll woylo 1y Sbeo (wedy lesm Y 50 99590 (wehy b

o -(€) 00 38yt oSo o Y @ 15V ¢ o (g3 il gS (595 A
oS BLlF awlye Y awlyv

F.C. 9 S.P. Jol o 41 ,S5G 4\3;9 ‘rggJ Ot wa &Y==V ;‘ S.C. o
e 1 (GOOE JLm

o oy g5l wdilo 1wy WL
T(n)=2(n-D(n-1) :<dls 50 Jodod .ols 4.3 o 595
0(nd) € u*’i))-‘b 4 uui)).:a}| € s 9ld) 1 o

O(n?) € Lwly plo & ol ) SO 51 € 1 usSls

16



ool oS

Léfblé )O ‘_S‘)‘&S/JS &‘93‘

392 90 (L yS1H)l) polic Slaxi’ &y diws eyl Job b (9995 5 0
(& G0 @Og&g& OJ..CJA ).M).Qdag oé)3| S .ASJ,LJQ

________________________________

i(codeword) o,!g.».f<—c=.11 b=01.a= 00 sz.ub

iy L Sy (B 9 (Slgl 8 el ST o Job b (9090 w5 O
S 505 (§Las U pudiue (amass oS Job b ojlgas Ll 4y conl
!l € 9 3 G b gl 8 € ababebbbe : Lo oo Jlail
c=11.b=0.a=10

;e 10 ababebbbe s, gl e O

cus 18 € 000100011101010111 ol Job b ,la5as
cas 13 € 1001001100011 : o Job b a5 us

17



codld 05
:(Prefix Codes) guiginy srus
S 42 bgr po 03190 g ol 50 A5 Cewl o Job L aS (295 O
05 01 151 Mo .5 jlunes 1y 5598 ST, o5laus” 5T« s,
Jlo wiile) aisl 65590 ST, oS wilgines 011 il g 51,15
(8 oDl
il S 19390 50 b (Gigniuy S (Sl o
Syl a8 b oyle w8 9o lo,s e 0
N gulino 0018 (gl lod 010 b LS 30 puf g o po b oS O
09l co Caomw sl o )§ 2 glp .otwd L S, LS W O

S s guanied 1 ol y Caomn 45U
¢c=11.b=0.2a=10 :Jto

18




(SN g WS ol Sl WS
29 0B 2 eiiSo £ 90 S350 Al 51 (BB) aily Jol 51 g9, b O
oo & oty 1 o532 9 e ooty oy 0 9 116
o) S odgl 4 (B9 S S oSS58 y0 el

.. € 1001001100011 : Jtw o

toyodld 08
=l B SG 6l (Usb o eS (5110) aiage 05 O
ol o Job b (gaiginy 05 SO (podla w5 0
oSl (v 55!
oS L Bl (99990 B0 (L (gl diliay > iy 5l SO O
rolie £989 Slgl 8 (iilo b ((o8ly) g

19



oSl i 5"
o gyl o b (g5lw ool
R0 518 Coglgl o SO o) paie plod O
el (Glglyd ( yoS b Caglgl 2 i O
L paie 90 5L o (G raie SO o @ (i, b) all> S0 j0 O
90,5 gox wd by Ll Sl 8 canilopr 1y Coglgl o e
R0 )l 58 Caglgl o j0 s paie SO ple | Jeols
Coglol b pmaie a5 Cawl (29090 (S50 ddo ) Wi s (wl O
S0y oS Soglyl b paie 9 ol oy S S50 5 e
O(nlgn) € cun b gjlw ooly € o9 valgs o Cowly Coomw
8 wl0 0y 25 Glelalyp b ST el 51 JSioo LB 1 Jlo O
Mawi b1y podld 05 L jLd 0 90 Caw 5 olowd ousS oy 1) podla
1S dunn Lo Coll Job w5 b 5L 0590 Con 5
st a b ¢ d e f
Slelyd: 16 S 12 17 10 25§

20



e:10

b:5

d:17

1
1
1
1
_ 1
_ 1
_ 1
_ 1
_ 1
_ 1
. _
........... | "
== _ _
1 | _
1 1 ! b _ | _
1 . i _ _ _
1 “ " _ “ “
“ _ e . _
| “ = . "
Lo - - 2 m
1B -] : _ 5 _
1 1 ! E _ | _
_ " A = . “
1 D
“ um “ |« — “ m _ m
| © : | 2| _2 _
" " “ b o Py “ | & "
1
1 . i _ _ _
1 ! _ | _
m m “ “ B “
| o | | “ - )
“ “ “ I T _---“_
1 1 1 _._...u_ 1 | _2__
“ mm m | = a | m _ 5 “
= | I
“ L ~ NE
| i “ “ T 1 1
" n ““O“ 1RT
“ 0 “_.|||l !
1

21



__________________________________________________________________________________________________

i a:16 d:17

__________________________________________________

a=00.b=1110.c=110.d=01.e=1111.1=10
212 = 16(2) + 5(4) + 12(3) + 17(2) + 10(4) + 25(2) =3L3 590 Com JSlo>
255 = 16(3) + 5(3) + 12(3) + 17(3) + 10(3) + 25(3) =<l Job o5 lp 3L 300 Can

22



oSl iy 4 o5J"
PQ < C.’.qg)g‘ Lo B
iy glgl o yo P )5 oLl ya gly m

p—> symbol = a distinct character in the file:
p—= [frequency = the frequency of that character in the file;

p—=> left = p—> right = NULL,;

for (1 = 1; 1 < = n-1; 1++) { ff There is no solution check; rather,
remove (PO, p): fSf solution i=s obtained when 1 = n - 1.
remove (PO, q): ff Belection procedure.
r = new nodetype: ff There is no feasibility check.

r->left = p;
r->right = qg:
r->freguency = p->Ifreguency + g->Ifregusency:
ins=ert (PO, r):
¥
remove (PO, r):
retorn r;
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5 is set to {1} because the sequence [1] is feasible.

5is set to {1.2} because the sequence [2,1] is feasible.

11,2, 3} is rejected because there is no feasible sequence for this set.
5is set to {1,2.4]) because the sequence [2,1,4] is feasible.

11,24 5}is rejected because there is no feasible sequence for this set.
11,2.4.6}is rejected because there is no feasible sequence for this set.

11,2.4,This rejected because there is no feasible sequence for this set.
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K = J with i1 added according to nondecreasing
values of deadline [1]:
1f (K i= fea=sible)
Jd = K;
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