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GREEDY(A)
§—{}
while —solution(S) do
z «— select(A)
if feasible(.S,z) then

S— SuU {z}
A— A-{x}
return S

(Glmssa) ool g diad Glad 5o sy o S5 4 @S 0l oo SR (5 jmie z <« select(A)

SRS gy 53 (V)

a5 Javsly 4 ol (Sae waaa (540 sane LT4S W3S oo (s feasible(S,z)
ecasible(S,z

Jaoly s (V)

e b ool G gl o ol i (e sane LTS WS o (s .
solution(.S)
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GREEDY(A)
S—{}
while —solution(S) do ‘ ‘ ' ' ‘

z «— select(A) = {(500,1), (500,2),
if feasible(.S,z) then (250,1) (250 2),
S— SuU {z} (100,1), (100, 2),
return S (1071>7 (1072)7 (1 ’ ) }

((45hims ) 5ol sl (sLaeSs lan 1 Gl i oS (gl

ol (V)
x «— select(A)

.
.
$
.

¢aiS 3 HA |y J s a5 g0 S ol Slal U LT NEEECISEIIP R N A

(995 o Sidin J g JS O LaaSs (1551 ¢ sane L)

feasible(S,x)
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A = {(500,1), (500,2), relaeu L JL, 570 o S usa tbaa

(250,1), (250.2), .. ' .

(100,1), (100.2), .

(50,1), (50,2), (50.3),

(10,1), (10,2), (10,3),}

x «— select(A) | feasible(S,x) S «— Su {z} solutlon(S

0 (500,1) {(500,1)} No
{(500,1)} (500,2) No No
{(500,1)} (250,1) No No
{(500,1)} (250,2) No No
{(500,1)} (100,1) No No
{(500,1)} (100,2) No No
{(500,1)} (50,1) Yes {(500,1), (50,1)} No
{(500,1), (50,1)} (50,2) No No
{(500,1), (50,1)} (50,3) No No
{(500,1), (50,1)} (10,1) Yes {(500,1), (50,1), (10,1)} No
{(500,1), (50,1), (10,1)}  (10,2) Yes {(500,1), (50,1), (10,1), (10,2)}  Yes
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A ={(120,1),
(100,1),
(50,1),
(

10,1), (10,2), (10,3), (10,4)}

GLMS_‘.‘.,LJLJ].SOUJ_,SJJA HEERY.)

000

5 | o—select(4) | feasible(5a) | S — 5 U {a}

{} (120,1)
{(120,1)} (100,1)
{(120,1)} (50,1)
{(120,1)} (10,1)
{(120,1), (10,1)} (10,2)
{(120,1), (10,1), (10,2)} (10,3)
i S ol

No
No
Yes
Yes
Yes

{(120,1)} No
No
No
{(120,1), (10,1)} No
{(120,1), (10,1), (10,2)} No
Yes

n
o
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MINIMAL SPANNING TREE (MST)

(a) A connected, weighted,
undirected graph G.

CVFNIRECIRRETE S [

(c) A spanning tree for G.

(b) If {vy,vs) were removed from this subgraph,
the graph would remain connected.
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GREEDY-MINIMAL-SPANNING-TREE( G) .
Fe{} _ B
while —solution(F) do LAGT_GSLZ;EO:)V

z «— select(E) L:Jt séesane: B
if feasible( F,z) then ) .

o b owl La g od 50 S waa sladl s4e gane LTS WS fo Gyaas Jaoly 08 (V)
(fowllagoasn s, T= (V, F) L) solution(F)

F— FU{z}
EF<— F— {:13}
return F
: s DA o 5 BLA] de yans 4 s oS gany Jb Sissali(v)
- (Sl ) ol dags w00 SIS 4 S 05 o AT L) r «— select(F)
: ¢ L i€ e alol i 5o o gl she yana LT4S wS o cpuns [NERTETSICIPPRRSN 4))
z (o2 b S oo slanl 5 e Jb Gl 0o S LI L) feasible(F,x)
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PRIM-MINIMAL-SPANNING-TREE( G)

F{} RS

Y<.—{’IJ1} ) G:(V7E)

while —solution(F) do Lol g4 gane: V
(z,y) « select(V-Y,Y) laJls e gone: F
Y YU {a}

F— FU{(zy)}

E«— FE- {(xay)}
return F

((Glmsa) o oo WEH G ol O:‘J:'Sy;:\V—Y;l) o select( V*Y, Y)

C0a b S oo slanl ca 50 S L s4e gane LT4S 53S0 Guuas ITREREIGI L RNy |
(S0 b aiS e alanl 550 (b 0l OuS LI L)
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Determine a minimum 1. Vertex v, is selected first. 2. Vertex v, is selected because
spanning tree. it is nearest to {v,}.

3. Vertex vy is selected because 4. Vertex v, is selected because 5. Vertex v, is selected.

it is nearest to {v;, v}. it is nearest to {v;, v,, v3).
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KRUSKAL-MINIMAL-SPANNING-TREE( G)

F—{}
while —solution(F) do

e «— select(F)
if feasible(F,e) then

F— FU{e}
E— FE—{e}
return F

(Bl ) s o oo oo (gaas Jb 0 3B S)

oI<
G=(V, F)

Léuui)cgicwiv
Ll siesans: B

Ladb oo9 W

il (V)
e — select(F )

©ad L 03 e alanl @350 S5 Ll (sde sone LT4S 53S0 ey [INCEENCRISNPERE N Q)

($2a Lo 58 gm0 eJls 0l 3,8 LA L)
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solution(F)
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Determine a minimum
spanning tree.

1. Edges are sorted by weight.

( Vi, Vz)
( V3, V5)
( Vi, V3)
(v, 13)
(v3, 1)
(v, %)
(v, )

AU, W WNER

5. Edge (v, vq) is selected.

JGa

2. Disjoint set are created.

3. Edge (vy,w) is selected.

OB OO O
O O

O,

6. Edge (1, v3) is selected.

0

7. Edge (vs,vy) is selected.
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SINGLE SOURCE-SHORTEST PATH (SSSP)

G = (V, E)jac;g%;élﬂ
wai)d‘é’:l:n xLAwiJ(SiCJA%AZV
LAJ‘.fJ‘.Aasm ‘LAJLJgicJ.A%.AE
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DIJKSTRA ALGORITHM

Jﬁwﬁdﬂd;csmy“x)\’db‘ﬂ“s:“d&)ﬁ‘
(E)Ldb 3l o5 steganasns 10

) (V)lagul, ) 5 stesane sy Vo0

(Y = {v1} M) ssio b3 050 Tase Gl Su sl Vsl o
45,135@#\)){‘)V_YJddﬁywﬂJ@vlb‘qucuﬂH
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DIJKSTRA-SINGLE-SOURCE-SHORTEST-PATH( G, v,)

F—{} NS
Y 1u} RO
while —solution(F) do e T

v« select(v, Y,V -Y)
e « the edge on shortest path that touches v to F'

Y YU {v}
F«— FU{e}
return F
et it o TN

v« select(v, Y,V -Y)

S0l a8 (V)
feasible(F,x)

ol sad Blad OLAS l Glaa o IS o Y

Gl sl Clas o iy (5408 B alals aas o LT €€ 0iS 1o (puand Jaoly sy 2 (V)
(Sl suds GLAT IS Gu gy s4ad LT 1 oy Sl sus ¥V = VL) solution(F)
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Compute shortest paths from vy. 1. Vertex vg is selected because 2. Vertex v, is selected because it

itis nearest to v;. has the shortest path from v using
E E only vertices in {vs} as intermediates.
V= A{o,u) Y = {v,v5,0,}

F = {(v,v5), (v5,00)}

3. Vertex v;is selected because it 4.The shortest path from v, to v, is
has the shortest path from v, [vq, Vs, V4, Vol
using only vertices in {vy, vs}
as intermediates.

Y = {v,v;,0,,v,} Y = {v,v5,05,03,0,}

F = {(v},v5), (v5,0,), (v, 05) } ; i F = {(v,v5), (v5,00), (v, 0), (v, 0) }
° v | Ul 'U2 'U3 ’U4 ’U5
2 d(vy,v) \ 0 5 4 2 1

5
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Character Frequency  Cl(Fixed-Length) C2 (Prefix)
a 16 000 10
b 5 001 11110 1110
c 12 010 1110 110
d 17 011 110 [ 01
e 10 100 11111 1111
f 25 101 0 10

1308 laaS Sl sulanul L phe GusS oS gl m p3Y cn wlaas
Bits(C1) = 16(3) + 5(3) + 12(3) + 17(3) + 10(3) + 25(3) = 255
Bits(C2) = 16(2) + 5(5) + 12(4) + 17(3) + 10(5) + 25(1) = 231

Bits(C'3)

16(2) + 5(4) + 12(3) + 17(2) + 10(4) + 25(2) =212
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OPTIMAL JOB SCHEDULING

S5 padi o (Adeatas jd ygudan) IS Gley B paans pladl S i e o L La)ls

casloaal g ¥ 9 Ve 0 glag by L LK Y Jle
Job Service Time = 7 .J .6. PRI ..
1 g oo JS Qe [17273] o35 (51

1 0 Wait Wait
s 2 10 (5) +( 5 +10)+ (5 +10 + 4) = 39
a 3 4 ~ Y S ¥ ‘
& Job 1 Job 2 Job 3
% Job Time in the System
E 1 5 (service time)
5 2 5 (wait for job 1) + 10 (service time)
5 3 5 (wait for job 1) + 10 (wait for job 2) + 4 (service time)

P
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Job Service Time

1 5
2 10
3 4
Schedule |Total Time in the System
[1, 2, 3] 5+(5+10)+(5+10+4) = 39
[1, 3, 2] 5+(5+4)+(5+4+10) = 33
[2,1, 3] 10+(10+5)+(10+5+4) = 44
[2, 3, 1] 10+(10+4)+(10+4+5) = 43
[3, 1, 2] 4+(4+5)+(4+5+10) = 32 oz <l
[3, 2, 1] 4+(4+10)+(4+10+5) = 37
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GREEDY-SCHEDULING(A)
S ]
while —solution(S) do
z «— select(A)
S «— [S, 1
A— A—{z}

return S

7 LlS Bugre ol p b cddags guagle
g8 Sous 43 (s g s Gloy s

.Jﬁwg&“dﬁ@u‘uwgdflfﬁ&w"c',c G:J&:\‘(\)
((lassn) 3o ST G gy Gle Ga 38 S L IS) 7 select(A)

S oi0sel s 53 ()
feasible(S,)

ona Lol 53 Ja ol waa (s4e sane LTS WIS o (yaaad Jaely 5 (V)
(Sloads guisplel LayIS (s4en L) solution(.S)
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OPTIMAL JOB SCHEDULING WITH DEADLINE

ﬁ\)‘d&bm\g&le.nb)lsn
L g po aladl (Sledaaly S HulaLlS B S e

58 parSle JS Caadia 1 pass aladl a5 ap 4 1 LS

P
)U};(PK

Job | Deadlline | Profit| | Schedule | Total Profit
s 1 2 30 [1,3] |30+25=55
2 1 35 [2,1] [35+30=65
. 3 2 25 —
: 4 1 20 [2,3] |35+25=60
£ [3,1] |25+30=55
z Gl 4,11 [40+30 =70
£ [4,3] |40+25 =65

(S aa3SLe 1 JS caadia

taaols Joaa Gallae LIS ¥ 1l

2O slagagle)

P iyl [1,4] guispley 3’&)
(ool Sadie T sloal Soa g vl su i
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GREEDY-SCHEDULING-WITH-DEADLINE(A) Iyl ole)
S []
while —solution(S) do Fehel sblae
z «— select(A roadie s 5 S T Sl e 0
if feasible(S,z) then . nlogn
G [S, SI?] n:JLgJ-“CNJ-.‘;:’%’Q&‘uA:’A-‘:‘S °
A(—A—{J}} n:JlSanl,,‘ ®
return S T(n) € ©(nlogn) + O(n*) = ©(n*)

((Slansn) 95 oo SLAT (Sas cadia g i b LIS x «— select(A)

J’A:usu.aJﬁ&d#gh&l@ouﬂ:ﬁ@“)s‘)dapy(su‘)g) feaSible(Sx)
S - N )
(- pSie o b ST s niolss!

$ona b ol Gsad Ja ol was (s4e gane LTS WS o (yaaad Jaoly sy (¥)
(S3lon oy 5 LaLIS (50 L) solution(S)
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The final value of Sis {1,2,4}, and a feasible sequence for this set is [2,1,4]. Because jobs 1
and 4 both have deadlines of 3, we could use the feasible sequence [2,4,1] instead.

).L.AZL&)&L;‘LQ_&JJJJQLQ‘}
aals So LB S G g Ol

S is set to {1} because the sequence [1] is feasible.

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

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

{1,2,4,5} is rejected because there is no feasible sequence for this set.
{1,2,4,6} is rejected because there is no feasible sequence for this set.
{1,2,4,7} is rejected because there is no feasible sequence for this set.

Job Deadline Profit
1 3 40
2 1 35
3 1 30
4 3 25
5 1 20
6 3 15
7 2 10
. 1 Sissettod.
_ 2
3
_ 4
5
_ 6
7
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FRACTIONAL KNAPSACK
ﬁJ‘AMGH&;J‘JuQJJLMn
ol agage Wend bl il S S
Sedsd oy Sdpd S S
s aasSle LB S 1)) g sane 0
dzhad )9 o)l ] = X

i Wi Pi pi/w; W 30 JL“
1 5 50 50/5=10 5l pa AT

2 10 60 60/10=6 " )
3 20 140 140/20=7 BEXRCER T ““:’:‘J: L ¢

il (o e S 4
(g o)) g do gyl Gl (doy i yids °

T(n) € O(nlogn):ou «owlesT 5y 4 G5! e pull 5 aab3 1 5l e Lol sbilec EEEESEEIVYY
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0/1 KNAPSACK
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axlab 059 o)l s

i w; p; p;/w;

1 5 50 50/5= 10

2 10 60 60/10=6 5Ib

3 20 140 140/20 = 7 Wasted
5 $140
E 201b | $140
© 30 Ib 201b | $140
2 Max.
- $60 2016
c 50
E $ 101b 101b | $60
X
z 5Ib 5Ib |$50
% Item 1 Item 2 Item 3 Knapsack Greedy Optimal

solution solution
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FRACTIONAL KNAPSACK
S = {item,,item,,...,item_}
w, = weight(item,)
p;, = value(item,)
W = total weight of knapsack
select A C S

maximize Z ;T
item, €A
subject to Z wer, <W
item, €A
where 0<z <1, 1<:<n
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0/1 KNAPSACK

S = {item,,item,,...,item_}
w, = weight(item,)
p;, = value(item,)

W = total weight of knapsack

select A C S

maximize Z ;T
item, €A
subject to Z wer, <W
item, €A
where . € {0,1}, 1<i<n
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ACTIVITY SELECTION PROBLEM

S sl ke S 5l ialia o (N5 1 slas sl L) callas 7
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ACTIVITY SELECTION PROBLEM

LS po e (s sre S sue 0 LT OLL lagle) o s | callad 1

h<h=<f(<...Z [,
i€ e olaml ) 1 enllas s
lacallad il gl Gupw
g0 oad ST cullad (AT LG Lo b s buse b 538550 cnllad (T 95 Loy S
oS o SR callas o

Foss e 0255 Lo ACTIVITY-SELECTION( s, f)

A — {1}

g1

for : — 2 to n do

if s[i] > f[j] then

A— AU {i}
jo i

return A
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ACTIVITY SELECTION PROBLEM

fossm e 0o b

ACTIVITY-SELECTION( s, f) T(n) € O(nlogn) + O(n) = O(nlogn)

g1 oS e il
for i — 2 to n do e
if 5[] > f[j] then
A— AU {’L}
j i
return A
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ACTIVITY SELECTION PROBLEM
1 |11 2 3 4 5 6 7 8
si]|1 3 05 3 5 6 8
fli]l4 5 6 7 8 9 10 11  fewes e
i|slil= /7] 4 |
1 1 |1
§ 2 flase —
; 3 flase —
é 4 true {1,4} | 4
g 5) flase — _
é 6 flase — _
é 7 flase — _
éj; 8 true {1,4,8) | 8
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