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int fib2 (int n)

d
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int fib3 (int n)

index i ;
int {]0..n];
f]0]=0;

T F

F2

if (n>0){
tf[1]=1;
for(i=2; i<=n; i++)
fli] = f]i-1] + f[i-2];
h

return f[n];

Fl

d

index i ;

int F1=0, F2 =1, F;

if (n==0 || n==1)
return n;

for(i=2; i<=n; i++){
F=F1+F2;
F1=F2; F2=F;

h

return F;
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int bin (int n, int k) s ) PSR K Y
{ g (1 )
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if (k==01]| n== k) k
retorn 1
el=se
return bin (n-1, k - 1)+bin (n - 1, k): Jodos 9T, 56 5 Lows
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int binZ (int n, int k)
i

index 1, 7J:
int B[0..n] [0..k]:;

for (1 = 0; 1 <= n; 1++)
for (7 = 0; 7 <= minimum (1, k)
if (==0 11 731 == 1)

Bl1i]I Jj] = 1°
el=se

:oJ+E)

Bli[J] = B[1 - 1]1[7 - 1] + EB[1 - 1] [311:
retorn B[n[k]:
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int binz (int n, int k) l+2+3+4+'“+k+£k+1j+{k+j}---+{k+ﬂ=

i

index 1, 7J:
int B[O..n] [0..k]: Hk; 1) Fn—k+1)(k+1)= {?ﬂ"k+;}{k+l}
for (1 = 0; 1 <= n; 1++)

for (7 = 0; 7 <= minimum (1, k)
if (==0 11 731 == 1)

Bl1i]I Jj] = 1°
el=se

n— k<41 times

€ O (nk).

poJ4+)

Bli[J] = B[1 - 1]1[7 - 1] + EB[1 - 1] [311:
retorn B[n[k]:
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int binZ (int n, int k)

9) c\.bgb )’| oo liw! 099 CBLo‘ L]
{

index 1, 7J: ks aia £
int B[O0..n] [0..k]: k n—k

for (1 = 0; 1 <= n; 1I++)
for (7 = 0; 7 <= minimum (1, k)
if (==0 ]| 731 == 1)

Bl1i]I Jj] = 1°
el=se

;oJHE)

B[i[7] = B[1 - 1][7 - 1] + B[1 - 1] [3J]:
retorn B[n[k]:;
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(Floyd-Warshall Algorithm) s gld g o
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ZV3 AJ.VI)" wa m

V3 4 Vq 5l o oo € 93 e Jobo
V4,Vo, V3 odlu 1+3=4
Vi,Vs V3 odlu 1+2=3
V4,Vq, Vg, Vs odLu 1+2+2=5
V5V, V5,Vq,Vo, V3 90 1+3+3+1+3=11
oo (33 i oS I
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148 (K=0,..,1) a3 5o ;15,0 DO oy g0 aslyT n+1 slows
Jollo Led Vj 40 V; 31y (2 jialigS Jobo

(k) ° ° —
D™l Sbo ey Olgm {Visee s Vid (wed s
DO[1][3]=0  DO[1][3]=x
D®[1][3]=4 DWV[1][3]=4
D®[1][3]=min(3,4,5)=3
D®[1][3]=3

DO $9 )l D®) b = W | LD RUL| PR

I:]“]} — Ii- 9 DI]_ nl- n'._J- s E)”

D" =D NP
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L, = DED[i][K] ~—— L, % D&D[i][K] 3 L; £ D&D[i][K]
L, = D&D[K][j] - o § (e 4 9

1 O

L=L,+L, D®[i][j]=D%V[i] [K]+D*[K][j]
D®[i][j] = min( D&D[i][j] , D&D[i][k] + D&D[K][]] )
N J — _/
1 o 2 o
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volid floyd (int n , const nomber KF[] [], nomber D[] [])
{
index 1, 7, k:
D= WKW:
for (k = 1; k<=n; k++)
for (1 = 1; 1 <= n; 1++)
for (7= 1; J <= n; J++)
D[1]1[J] = minimum(D[i][3J], DL[i][k] + D[k]1[3J]1):
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wvold floyds (int n, const nomber F[] [], nmmber D[] [], index F[] [])
{
index, 1, 7, k:
for(i = 1; 1 <= n; 1++)
for (7 = 1;: J <= n: J++)
P[1] [3]1= O:

D= W:
for (k = 1; k <= n; k++)
7 for(i - 15 1 <o n is) T(n) e O(n’)

for(j = 1: J <= n:; J++)
if (D[i][k] + D[k][J] < DLi]1[3]1){
P[1]1[3] = k:
D[1][3] = DIz)[k] + D[k][J]:
¥
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Vi 4 Vg ool 31 o (2 558655 (Gl (i) il Wllue =
floyd2 o )51 51 Jolo Py yilo o 539,95 =
B398 30 195 Gl (g, 29,5 @

vold path (index g, r)
{

if (PFLgl [r]!=0) { W(n)eO(n)

path (g, Fl[g] [rl}: il
cont <« <« "v" <« <« Pl g] [ r ]:

path (Pl gl [ r 1, r):
}

}

390 30 Lged bl Alld 5959 GBI, 0 i slodg S ASTS m

ONONOE -l-w

2 D3] = - 2 D[1][3] =
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Longest path from v, to v, = [v,v;V,V,]
Longest path from v, to v; = [v,v,v;] # [Vv,V;]
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oWyl SO MXP g yile S © pd (gl PRl © o Sland
mxpXxr b Cowl ol pXT
» tJdo
Amxp X Bpxr — mer ” Cij = Z ailblj
/=1

ke yd o 5 4z b o Flo Sl po 3l 0oy S 5o 1 lgow
S 1) Il s Slawi o yieS) Al yias pw &5 o ploxl

25



Lot yilo 31 (51 0 i ) A 0 90
A5x2 X B, 4 % C4><3 X D3><1 (o Jlw
0,10 2929 lizmo iy Ty P le e w8 Sl
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ol 5148 0 law oyl gl (Koot Jo! =
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d=[d,, d,, ..., d,] s

T dy_ 4 A
dﬁ'—? "q.ﬁ: 1

l T

oS i y2 g1y |y dgideo Lo (3 50 Jo a5 M gumge 4T layl =

(A A 6 ey o i el sl Sl 0 i Slaas Plas 1<)
MIi][j]= o
0 =
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o C )y Sl o Slasd JBlas o gl Sl o s Sluss
M[’][f]:m,}n{ 2ol gk go b T 2 gel i S
Clild pudles 1y ) (LS 3L (S g 1N

min (M[i][k]+ M[k+1][j1+d, d,d,) i<]

ML= {O o

il 29 Anmslono b M s yile (¥ s 45 Sgidonn bl 555 Al 1
S Slus 1) Jol (o058 jh8 polic w2 )10 yoo | Lol ;s
b (oo aolsl (M[T][0]) gewly s oy y G omy (£ 58 slo kb (ol o 5100
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Ay As As Ay As As ‘SOM JLa.o |
b %2 2x3 3 x4 4x6 6xT Tx8

Ei'T[] -I'-!.| l.'l'| {-f'_i- El‘;g {f;], E!T:g {-I..| d.j ff_", dr, {fn

M[i][i]]=0 for1l<i<6. 10 yhad =
M(1)[2] = minimum(M [1][k] + M[k + 1][2] + dodid2) 1 yhd =

= M[1][1] + M|[2](2] + dod:d2

=04+0+5%x2x3=30. —— M[2][3]. M[3] [4]. M [4] [5]. and M [5] [6]

| :2 yhd =

M|[1][3] = minimum(M[1][k] + M [k + 1][3] + dpdj.d3)
= minimum(M|[1][1] + M[2][3] + dyd1d3, M (2] [4], M [3] [5], and M [4] [6]

M{1][2] + M(3][3] + dod2d;) I

=minimum(0+ 24 +5x 2x 4,30+ 0+ 5x 3 x 4) = 64
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M1][4] = minimum(M

1< k<3
= minimum(M
M
M

1

[1][1

1
1

k

2
3

+ Mk + 1][4] + dodrdy)

+ M|[2
+ M]3
+ M4

n

4
4

+ dodda,
+ dpdady)
+ dpdady)

:3 s =

M [2] [5] and M [3] [6]

= mintmum(0+72+5x2x6,30+72+5x 3 x 6, |
64+0+5 x4 x 6) = 132.

.-"1| > ..‘fl-g
6x2 25

o i4 a8 m

M[1][6] = 348. : ol Fwl S ylad =

As
5x4

X A.-l

4x8

u-’)-°-’ [

As
8x7
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Diagonal 1 Disgonal2 Diagonal 3 Duagonal 4 Diagonal 5 J‘ol’ Lo B
LN LN N\ Pt et i
1 2 3 i <] G ’
o @ e e A ol ) (80 gl
25 S P goxgs wly
3 0 24 TR 156 ? & . .
4 - . 1O g (R
3 a Te 1598 266 P[l] [J]_k
4 0 168 00 u‘*’” 9° 4Q‘Ai““Aj °)""°)
; o wm | (A AYAggee-A))
(] i}
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ol o 5 e 9 o b 0 0o Sl JBwl © 8 JBlas (s il @
L ko Slasl (9l d T 9 o o due :d (53955 =
ot e 7 ot Gl P 5o g0 po olowi JSlos> minmult (e 5905 =

int minmult (int n, const int 4d [],index P [] [] )

{
index 1, 7, k, diagonal;
int M [1 .. n] [1 .. ml:
for (1 = 1; 1 < = n; 1++)
M[1] [1] = 0O;:
for (diagonal = 1; diagonal <« = n — 1; diagonal ++) /f Diagonal-1 is
for (1 = 1; 1 <= n - diagonal; 1++) { S jJust above the
7 = 1 + diagonal; /f main diagonal
M[1i] [J] =
minimom (M[i] [k] + M[k + 1] [J] + d[i - 1]* d[k] * d[71):
12k =23-1
P[1] [7] = a walue of k that gave the minimum;
H
retorn M[1] [n]:
H

34



‘ é;o)géoWQ)éﬂinm:Juo
(Traveling Salesman Problem - TSP)

38 (e 599) Foileod Hloe o 3l o (13L 51 yle Aluns ol
Gl Gl Caps 5l 39 Bl SO
3 S Lo ly 52 51 a5 BI,5 40 190 Sy 15 b Sgikead o =
PRI
polino Vy | &g i u‘i) =
> (0 y 50 € S sl ygi plod (w9 1ot s 951
(n=1)(n=2)--1=m-1) € .ol ;g5 &s 3l
fowl I8 (Soae Jol L] m
V1BV 5l o 2§ el i 595 S 50 (V) Toaso 51 s oy ool Wy ST
o 323 2] (Sleo gy pled 3l yere b Vi BV 3l prnno (0 yiligS o
el 58 g1 (Kot ool € iy
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3,5 6599 oukiuig 3 o o 29 Loy (5395 40l

e wled Wogslazmen o 5o LIy G=(V,E) SIS =
(ACV 3 L) S iy g ©yga ;D alyl =
DIvil[A] = aSV; @4 Vi 5l o (2 58695 Jobo
5 yaSo LSS lEBs A (wedy plod
(il 9 v,v, g4 PpL SAS)Lal, =

Dlwi[A] = minimum(W ] + Dlu;][A — {o;})if A #
Dlvile] = W[il[1]. (3.7)

DIViIIV-1vis] = 4t )¢5 Jsb = ol by slado =
e 19 glnn 3 51 S Ao P )1 SO i el Sl (gl
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| TSP afluo g1 bgt (5305 406 3 25308 Js

Ml a gl gy @
(AJF0) 45 asgorzo gl lal 0

D [vg] 2] =1
D [v3] [2] =
_D[‘u,qr ﬂ = ﬁ
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(AET) ) S ol sl asgozo (gl (s O
Dlt][{v2}] = minémum(W[3][j] + Dlus][{vz} ~ {v5})

= W[3][2] + Djw)[2] =T+ 1=8

Similarly,
D vy {2} =3+1=4
D [vg] [{v3}] =6+ 00 = o0
D [v4] [{va}] = 00 + 00 + 00
D(vo] [{vs}] =4+ 6=10 o 2 o
Dlvs] [{v4}] =8+6=14 w= 2|1 o 6 4
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(A[=2) ol 39 9l sl 4cgozo sl D
Divall{vz, va}] = mintmum(WH|li] + Div;{{va:vs} — {v3}])
= minimum(W[4|[2] + Dfwo][{vs}], W4][3] + Dfes][{r2}])
= minimumi3d + 0o, 20 + &) = oo

Similarly,

D [vs] [{v2, va}] = minimum (7 + 10, 8 +4) = 12
D [v3] [{va, va}] = minimum (6 4+ 14, 4 + c0) = 20
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:(|A|=3) &l O
Dim][{va, va,v4}] = "Hmmﬂm} Wmh] +ﬂ[“_1|[{t2 ug, g} = {v}])

Javy & {vg,va,vy
= minimum(W[1][2] + D[va][{vs, va}],
WI1][3] + Dlwsl[{va, va}],
Wil] 4 + ﬂ"[i.l;] :{1.'3., ta}])
= minimum(2 + 20,9 + 12, 0c 4+ o) = 21

40



| TSP afluo g1y g3 539 5 40l 9 26808 Jlia

3 4 2 ol i m
P[],{T}g,ﬂg,ﬂ.i}] P[E}{“Esﬂd}] p[d’!{ﬂﬂ}]

We obtain an optimal tour as follows:

Index of first node = P [1][{vg, v3,v4}] =3
l
Index of second node = P [3][{ve,v4}] = 4
L
Index of third node = P [4][{vs}] = 2

The optimal tour is, therefore,

(U1, 3. 04, V2, 1]
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void travel (int n,
const number ¥ [] [], . ,.Lo| Lo_c u
index P [] [].,

number & minlength) RV L] VR JER W k1
{ il oy
index i, j, k: J J WM
number D (1 .. n] [subset of V - {v,}]; 'S99 °)“"" -

) GBI, sl dloey

for (1 = 2; 1 <= n; 1i++)
D [1] (@] = W[1] [1)]):
for (k = 1; k <= n - 2; k++)
for (all subsets A & V - {v,} containing k vertices)
for (i such that 1 = 1 and v, is not in A){
D [1] [A] = minimum (W [1] [J] + D [J][A - {v;}]);
e - v, € A
P[1i] [A] = value of j that gave the minimum;
}
D [1] [V - {v,}] = minimum (W[1] [J] + D[J] [V - {v,, vj}]):
25 3S8Sn
P[1] [V - {v,}] = value of J that gave the minimum;
minlength = D[1] [V - {v,}]:
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void travel (int n,
const number ¥ [] []., (d[, ¢)| | <oy m
i T T 2R 0) 12l Bl
number & minlength)

{ ! n—2 :
index i, 3, k; ET(H)=E{H—1-k}k("k1).§

number D [1 .. n) [subset of V - {v,}]; |

for (1 = 2:; 1 <= n; 1i++)
D [z] [@] = W[1] [1):
for (k= 1; k <= n - 2; k++)
for (all subsets A & V - {v,} containing k vertices)
for (i such that 1 = 1 and v, is not in A){
D [1] [A] = minimum (W [1] [J] + D [J][A - {v;}]);
e - v, € A
P[1i] [A] = value of j that gave the minimum;

}
D [1] [V - (v}] = minimum (W[1] [3J] + D[3J] [V - {v,, vj}]]:
25 3S8Sn
P[1] [V - {v,}] = value of J that gave the minimum;
minlength = D[1] [V - {v,}]:




| TSP &1 bgy 505 4ol s 1931 Jakoxd

n—2 . ’ ’
T(ﬁ}=2{n—1—k}k(“;1), (el 2 yo) 1yl oy =
k=1

T(n)=(Mn-1)(n-2)2""2 e 6 (n*2").

ol oS NP e
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abidl> (Sousy Jolow =
M (n) =2xn2""! =n2" € 8 (n2").

PSR s S (69) =20 L gy o 59Xl b ano o »
el by 0

Brute-force algorithm: 19! us = 3857 years
Dynamic programming algorithm: (20 — 1) (20 — 2) 2°°2 ps = 45 seconds.

: 3l 090 akidl> O
20 x 2% = 20,971, 520 array slots.
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| e 29999 S S 58 1)l
(Optimal Binary Search Tree - OBST)
gl L =
Ol Ay &5 (550129990 CB )0 65 S (Cuwly) e B0 5 O
Sl 0,5 ol (Cawly) G o) 8
SO, 4 @laio glaanls 51 (29090 Co 50 S 1029990 (S9ime L0 O
L 55285 05 S o &850 ) slbuals &5 i i glylo acgozmo
L 585 008 ol conly 550 315 glouadS 5 0,8 o walS' b (gl
A 0,5 o] S b (s9lwmo
0,5 O b alyy yuuno Ll ol 10,5 SO (gebaw) goe O
G0 S los 1S 0 Gos O
S QT S 0,5 aon
45 S50 iyhleke S0 O
P CS)0 p) 90 Ges

axlg 151 s 31 05
Al alllos OMs|
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A (99999 (S 9T > 4O
(S 9Ty > ) SO, 1k (S9990 (§9TIMmS S 3O Ry yxF
Dbl oS’ (] 50 oS sezins o) (SSleo a5 9098

Sglitn BanlS sl Jlokol b silgine 45 3,15 535 Jloin! Ky ol 2 0
(393 wlgd yjlake CS 50 dty &S50 (Y] gl O ygwo y0) Wb
?tmct nodetype .O)‘O OB’.S C‘}‘)a )O :. . . Q)B.O ,“ls 0

keytype key; :Ls’bo)f LS‘)‘. oo law! S ygo 0dld &Lo.o“ > L

nodetype* 1=t

nodetype* right: . o 0 o o &
. (S PRt AD> §O JO QRS> rg.u)sﬁ‘
typedef nodetype® node pointer; . O Q
vold ssarch (node pointer tres, keytype k=vin, node pointeri p) .@‘9 9

‘ kol Joe sloxi i ¢ O
bool found: 1
p = trees; o - W) o
found = false: u-dlg G‘ﬁ( ’LO.O)
while (! found) — l°‘i IulS

if (p-rkey == keyin) *
found = true; depth(keyl)+1
else if (keyvin < p-> key):
P = p-> left; S/ hdvance to left child.
el=se
P = p—-> right: Ff Advance to right child.
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A (99999 (S FTm P 4O
|y bwgio (Gazmime (loj o Lrads 51 il o (8l :oue
TS Al
depth(key)+1 = oli adS 8L gl ps(dunn lio) Lol Jos Slaxi: ¢; O
el als gezmime Jlia!:p; O
qu, 1l dioweS Jolio @ jlie pudlasims O
2 g2 oy Lanwgine 1 JUis

! diroS A &5)0 p‘AS
@ @ @ @ p1 =07, p2=0.2, p3=0.1
@ @ S 307+ 2(02)+1(01

1. 3(0N)+2(02)+1(01)=2
. 5 2. 2(07)+3(02)+1(01)=2.
@ @ 3. 2{(07)+1(02)+2(01)=1.

@ @ 4. 1(07)+3(02)+2(01)=1
@ @ 5. 1{0.7)+2(02)+3(0.1)=1.
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(e rb'b..ﬁﬂ‘ =
ebd 3l o € adsn (Koo (19998 Sgiws sk 0 plad g O
Lgy gy dolp 3l colaw! =

Ll Gl sloods’ Jolds (550 50 (1Sl (sgaime by Sl :Ali][j] o
j

A[i] [j] = Z CmnPm 9 A[i] [i] =pi

m=i

Ot 1y AL2][3] ladio ¢y 5 (g gominmer SY Lol glylo wuls aws gl 1 Lo =
=07, p»=02 p3=0.1 A.HS

oS Ja jo 0y pies 090wl O

1. 1(p,)+2(p,)=1(02)+2(01)=04

_ 1 2
2. 2(p)+1(p,)=2(02)+1(0.1)=05 e @
A[2)[3] = 0.4. @ @
49
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OBST &luwo 515 Loy (53 40
§ St Joo! =

Dl diag Wl Ay €350 ST Gl S0 1 e e el Hl B D
L Keyy aly ) b L 0 plod (sl 3 dgy <550

For each key, there is one
additional comparison at
the root. l

Average search time
in this subtree
is A[1][k— 1]

Average search time
in this subtree
is Ak +1][n]

oboy s o pwl gl =
,,,,,,,,,, 1O guinano o g0 (G 9T

Afle—1] & BipiiEpii + Pk + Alk+1n] + prart-+pn,

Average time in Additional time Average time Average time in Additional time
left subtree comparing at root searching for right subtree comparing at root
root

50
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ANkE-Y + pttpeey + 0 B + Ak+1n]  + prrito 4P

Average time in Addltlonal time Average time Average time in Additional time
left subtree comparing at root searching for right subtree comparing at root
root

= A{ll[k-1)+Ak+1][n +me

(1SK<n) il a0 ady wilgo DB T s 0 )5 51 SO 2

All][n] = nﬂtiqmmn{ﬂ[l][k — 1]+ Alk + 1][n]) + Z Pon s A [0]=A[n+1][n] =0
- " m=1

Ali]l7] = m:{aum:m (Afi][k = 1] + -1“. + 1] [_;11} ¢ 2 DY U

Alilli] = », E";TJLLL';;;ES'J‘ i
Ali][i = 1] and A[j + 1][j] are defined to be 0. i%&mmuung;

Awybp‘ﬂlbdg'éﬁéu)bswbu th\;u.ub U"Q) L]
V508 "



S g 0 i A g Wluo 1 Sl
(0/1 Knapsack Problem)

w2010 Uppee sl yf s M sloxi g M 4.;)9 Cad b b Sk dgS S
Sl Py o 935! 9 Wi plp L s o (439
450 970 e )l 8 (Shy dlgS JSIo y sLedl I golani pnl g
039 JB (e 50 9 puibly Al (Sl oS (490 1y (51 (39 iy
S gl gy g Jo ailiwl w31 g
ol 3 gam b (53 Aty Alno S
{0 ot dgS yo I e b 0929 pus
1 iy WgS y0 I s Ll 3929
| D A gy el (X 1oy Xy) dng A S 33l Buan
il 51,9 )“Z; wx; SM Cadgammn Jlo (a0 9 009 diaiion

X; =
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S 9 J0 (v A o5 Al

03yl y1 1) Cadgazme &5 2 U N plod (o) y it i 595
Sl (o3 lod 4 yo 31 Sl o 5y 5O 1 jlaeno
Tl 51,8 3 (Soante Jool L]
oilowdly byl g I; G T sl b Sy g8 aWluo :kmap(i, j, m)
(knap(1, n, M) : Lol dluw) oiiy g y9,0m
0315 i Lo X=(X;, +-0p X;) b a5 knap(i, j, m) aluce digy gy
:9,ls Cdle 90 (8 guitano
(X70) cowl cudis ol I s o 11 <> O

il knap(i+1, j, m) dlaw ) aioe gewly (Xipgs ooy X;) dlxsl 4o
(X71) cawl ool Gl I« 22 <> O

ol Knap(it1, j, m-w;) aluc y ) duts gwly (Xjig -00p X;) iy 5o
Gy 0d)10 5150 KojIil b (glallune (gl diogy Eowly Il 90 52 50
(k=j-it1) 09 unlgs K-1 031051 b by afluco 9 5 (gl 0 Aot

53
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K3 9 540 iy oS Wluo (515 Lgs (5305 400
g5 Cud b g sl (59 &5 Gl joimo Sloj i omn ylo 0,509, =
-TRN YRVR NIy WY |)F4\4|)T ol St 9 e (goluel (Sl
F[i][m] = knap(1, i, m) dluw ;| bols> ducics .>9.~o ﬂ,.,.&..o

max{F[i—-1][m], p, + F[i-1][m—-w,]} w, <m
Fli]lm] =
Fli—1]|m] w, > m
g1 walgs FN][M] a5 1 (ool granls) domiions Sgms Ikt
number F[0..n][0..M] = zeros[0..n][0..M]; BT S
for (i=1; i<=n ; i++) d o )
for (m=0; m<=M; m++){ O(HM)

if(w[i]<=m)
F[i][m]=max(F[i-1][m], p[i]+F[i-1][m-w[i]]);
else
F[i][m]=F[i-1][m];
b
return F|n][M];
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S g a0 (G Ao Wl 51 bigy 5395 40l
(392 O(2") a5) (v i 59591 51 sl (o0 Wiy Sy 30 (Ju ML S
(Sgplino (1) 4 po 31 sy M=(0-1)! ,513k0) 590 5oy o2

sl (321 5 o 5 9590 w3 51 polic dod dpuwlona iz5le!

) Llod L g Sl L5 0590 ylaw 8 0 polic ploS S (el
Fn][M] PUSLUIV POV

/\

F[n-1][M-w,] F[n-1][M]

T T

F[n-2][M-w,-w;, 4] F[n-2][M-w,] F[n-2][M-w,,_,] F[n-2][M]

eIl oy oy 30 1A LS gl dmwlxo pase 21 35 Tos o (D-1) Hlaw yo O
oWigds duwlo polic IS olasy = 142422+, 4201 =201 = (2M)

ool O(MIN(2", M) 35,65 Ly les 0

<! NP-Complete dJluwe O
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