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Void segsearch ( int n
const keytype [ ]
keytype X,

index& location)

location = 1;

while (location <= n && S[location] ! = x)
location++;

if (location > n)

location =0 ;
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number sum (int n, const number s[ ])
{
index i;
number result;
result = 0;
for (i=1;i<=n;i++)
result = result + si;

return result;
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void exchangesort (int n, keytype S[])
{
index i,j;
for (i=1;i<=n-1;i++)
for (j=i+1;j<=n;j++)
if ( S[j] < SIi])
exchange S[i] and SJ[j];
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void matrixmult (int n
const number A[][],
const number B[][],
number C[][],

{

index i, j, k;

for (i=1;i<=n;i++)

for (j=1;j<=n;j++)}
Clillj]=0;
for (k=1; k<=n;k++)
Clilljl=C[i]l[j]+A[illk]*B[kI[j]

}
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Void seqsearch (intn
const keytype S[]
keytype X,

index& location)

location = 1;

while (location <= n && S[location] ! = x)
location++;

if (location > n)

location =0 ;
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Void binsearch (int n,
const keytype 9[],
keytype x,

index& location)

index low, high, mid;
low =1 ; high =n;
location = 0;
while (low <= high && location = =0) {
mid = J(low + high)/2];
if (x==S[mid])

location = mid;
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else if (x < S [mid])
high = mid — 1;
else

low = mid + 1;
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int fib (int n)

{
if (n<=1)
return n;
else
return fib (n — 1) +fib (n — 2);
}
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int fib2 (int n)
{
index i;
int f[0..n];
f[0] = O;
if (n>0) {
f1] = 1;
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for (i=2;i<=n;i++)
flil=f[i-1]+f[i -2];
}

return f[n];
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index location ( index low, index high )
{

index mid;
if (low > high)
return O;
else {
mid =] (low + high) /2];
if (x==S [mid])
return mid;
else if ( x < S [mid])

return location (low , mid — 1);
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else

return location (mid + 1, high);
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void mergsort (int n , keytype S[])
{

constint h=]n/2 | ,m=n-h;

keytype U [1...h],V [1..m];

if (n>1) {
copy S[1] through S[h] to U[h];
copy S [h + 1] through S[h] to V[1] through V[m];
mergesort(h, U);
mergesort(m,V);
merge (h, m, U,V,S);
}

'nl.f=0| Y-y p.';.g.)ﬂ|

void merg (int h, int m, const keytype U[ ],

const keytype V[ ],
keytype S[])
{
indexi,j, k;
i=1;j=1;k=1,
while (i <= h && j <=m) {
if (U i <V [i]){
S [K] = Ui
i+ +;
}
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else {
S [kl =V [i];
j+

}

k+ +;
}
if (i>h)

copy V [j] through V [m] to S [k] through S[h +m]
else

copy U [i] through U [h] to S [k] through S[h + m]
}
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W(h,m)=h+m-1
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Wi(n) = Wkh) + W(m) + h+ m-—1
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void mergesort2 (index low, index high)
{

index mid;

if (low < high) {

mid =] (low + high)/ 2 |;
mergesort 2 (low, mid);
mergesort 2 (mid +1, high);
merge2(low,mid,high)
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void mrge2 (index low, index mid, index high)
{
index i, j, k;
keytype U [ low..high]
i =low; j=mid +1 ; k = low;
while (i <= mid && j <= high) {
if (STl <S1I) {
U [k] =S [if;
i+ +;
}
else {
Ukl =S []
j
}
kK ++;
}
if (i> mid)
move S [j] through S [high] to U [k] through U [high]
else
move S [i] through S [mid] to U [k] through U [high]
move U [low] through U [high] to S [low] through S [high]
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void quicksort (index low , index high)
{
index pivotpoint;
if (‘high> low) {
partition (low , high , pivotpoint)
quicksort (low , pivotpoint — 1)

quicksort (pivotpoint + 1, high);
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void partition (index low, index high)

index & pivotpoint)

index i, j;
keytype pivotitem;
pivotitem = S [low];
j = low
for (i =low +1 ;i <= high; i ++)
if (S [i] < pivotitem ) {
j+H;
exchange S [i] and S [j];
}
pivotpoint = j;

exchange S [low] and S [ pivotpoint];
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void starssen (intn
nxn__ matrix A,
n x n__ matrix B,

n xn_ matrix & C)

if ( n <= threshold)
compute C = A x B using the standard algorithm;
else {
partition Ainto four submatrics A11, A12 , A21,A22;
partition B into four submatrics B11, B12 , B21,B22;

compute C = A x B using Starssen’s Method;
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large _integer prod ( large_integer u, large_integer v)
{
large integerx,y,w, z;
inth, m;
n = maximum(number of digits in u,number of digits in v)
if u==0]lv==0)
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return O ;
else if (n < =threshold)
return u x v obtained in the usual way;
else {
m=|n/2|;
x=udivide 10"m ; y=rem 10 * m;
w =vdivide 10"m ; z=rem 10 * m;
return prod (x ,w) x 10 A2m + ( prod ( X, z) + prod
(W,y))*x10*m + prod (y, z);
}

-
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large_integer prod2 (large_integer u, large_ integer v)
{
large_integerx,y,w,z,r,p,q;
intn, m;
n = maximum (number of digits in u,number of digits in v);
if (u==0||v==0)
return O ;
else if (n < =threshold)
return u x v obtained in the usual way;
else {
m=|n/2]|;
x=udivide 10*m ; y=rem 10" m;
w=vdivide 10"m ; z=rem 10 * m;
r= prod2 (x +y, w+2z);
p=prod2 (x,w)
q=prod2(y,z);
return px1042m+ (r—-p—-q)x10*m +q;
}
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int bin (int n, int k)
{
if(k==0]|n==k)
return 1 ;

else
return bin (n—1,k-1)+bin ( n-1, k);

Loy (omuags doliyy 51 oolind b (gl aloz 98 g b V-1 o2 55!
intbin2 (intn,intk)
{
indexi,j;
int B [0..n][0..K]

for (i=0;i<=n;i++)
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if (j==01lj==1i)
BII0l=1;
else
BIIOI=Bli-1][j-11+B[i-1][l;
return B[n] [k]:

e (25 0lgS (8L (6l dagld o oSN XY (o oSl
void floyd (int n
const number W [][],
number D ][],

index i,j,k;
D=W;
for(k=1;k<=n;k++)
for(i=1;i<=n;i++)
for(j=1;j<=n;j++)
D [i] [il = minimum (D [i]{i], DIil(k] + DIKI][D);
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void floyd2 (intn,
const number W [][],
number D [][],
index P[][])

index i,j,k;
for (i=1; i<=n;i++)
for (j=1;j<=n;j++)
P [i] (] = 0;
D=W,
for ( k=1; k<=n;k+4+)
for (i=1; i<=n;i++)
for( j=1; j<=n;j++)
if (D[] [K]+D[KIGI<DIl0) {
P[] [] = k;
D[i] [] =D [il [k] + D [K] [il;
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void path (index q, r)
{
if (P[a]lr]!=0) {

path (q, P [a] [1] );
cout << “v’ << P [q] [r];

path (P[] [r], r);
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int minimult (int n,
const intd ],

index PI][])

index i, j, k, diagonal,

int M [1..n] [1..n];

for(i=1;i<=n;i++)
M [i] [i] = O:

for (diagonal = 1; diagonal <= n -1 ; diagonal ++)
for (i=1;i<=n-diagonal ;i++){

j =i+ diagonal ;
MI[i][j] = minimum (M[i][k] + M[k +1 ][j] +
d[i—1]*d[k]*dI])
P [i][j] = a value of k that gave the minimum;

¥
return M[1][n];
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void order ( index i, index j)
{
if (i==}j)
cout << “A” << ;
else {
k= PIil0L
cout << “(%;
order (i, Kk);
order (k+1,j);

COUt << u)”;
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void search ( node _ pointer tree

keytype keyin,
node _poiner & p)

bool found ;
p = tree;
found = false;
while (! found)
if (p - > key == keyin )
found = true ;
else if ( keyin <p->key)
p=p ->left;
else
p=p->right;
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void optsearchtree (intn,
const float p[];

float & minavg,
index RJ][])

index i, j, k, diagonal ;
float A[1..n + 1] [0..n];

for(i=1;i<=n;i++){

Afi][i-1]1=0
Al =p[i];
R[] =i;
R[i][i-1]=0;

A[n+1][n]=0;
Rln+1][n]=0;
for (diagonal = 1;diagonal <= n — 1; diagonal++)
for (i=1;i<=n-diagonal;i++){
j =i+ diagonal ;
A[i1[j] = minimum(A[i][k-1]+A[K+1][])+> pm
R[i][j] = a value of k that gave the minimum;

}
minavg = A [1][n];
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node _ pointer tree (index i, j)
{

index Kk ;

node _pointer p;

k=R [];

if (k==0)

return NULL;
else {
p = new nodetype ;

p - > key = key [K] ;
p - > left =tree (i, k— 1);
p - > right = tree ( k+1, j);
return P;

}
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void tarvel (int, n
const number W[ ][],
index P[][],

number & minlength)

index i,j,k;
number D[1..n][subset of V- {v1}];
for(i=2;i<=n;i++)
D[i] [9] = W [i] [1] ;
for(k=1;k<=n-2;k++)
for (all subsets AC V —{ v1 } containing k vertices)
for (isuch that i 1= 1 and vi is notinA)Y
D[i] [A] = minimum (W [i] [il + D [i] [A - {vi}]);
P [i] [A] = value of j that gave the minimum;
D[1][V ={v1}]= minimum (W [1] [j] +
D] [V-{vl-Vij}])
P[11[V-{v1}]=value of j that gave the minimum;
minlength=D [1][V —{ V1 }];
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void prim (intn,
const number W[ ][],

set_of edges & F)

index i, vnear;
number min;
edge e;

index nearest [2..n];
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number distance [2..n];
F=0;
for(i=2;i<=n;i++){
narest [i]=1;
distance [i] = W [1] [i] ;
}
repeat ( n-1 times ) {
min = oo ;
for(i=2;i<=n;i++)
if (0 <= distance [i] < min) {
min = distance [i] ;
vhear=i;
}
e = edge connecting vertices indexed by
near and nearest [ vnear ] ;
addetoF;
distance [ vnear] =-1;
for (i=2;1<=n;i++)
if (WI[i] [ vnear ] < distance [i]) {
distance [i] = W [i] [ vnear ] ;

nearest [i] = vnear ;

www.arianfile.ir Saig xSl & los Slgjm g YR oy




B ooyl (sl oSy 3 b o050l >k

(22 28 INN-F 00,650 sl Jgore Sl jo Gloj (Sougms Jelow

Olygiws gzl 0gd o0 LSS L (N=1) K 2 aS 5l 0424 ail> g0 repeat dal> o : Lol Jos

28,5 0 o ol Jos izl )b o plsie oy o ) o T 51 S5 e S
u,«JBj) O‘\.\:J «Nn :605)5 O)]u\.“

T(n)=2(n-1)(n-1)€BO (n?

V¥ 4
WS 0 Alg dieS slig Sy S olgen pa y pia Nl

|itals] ol Gide ol repeat wil> | S5 L o 5l G F acgame oo lis as o1 gl s bl

.p.:.;S (54) OOL&.';.MJ‘

www.arianfile.ir Saig xSl & los Slgjm g YR oy




B ooyl (sl oSy 3 b o050l >k

Sy 8" o oSNV -F 0,55
void kruskal (intn,intm,
set _of _edgeseE,

set _of _edges & F)

indexi, j;
set _pointerp, q;
edgee;
sort the m edges in E by weight in
nondecreasing order;
F=0;
intitial (n) ;
while( number of edges in F is less than n-1){
e = edge with least weight not yet
considered ;
i, j =indices of vertices connected by €;
p = find (i) ;
g =find (i) ;
if (! equal (p,q)) {

merge (p,q);

addetoF;
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void dijkstra (int n,
const number W[ ][],

set _of _edges & F)

index i, vnear,

edgee;

index touch [2..n];

number length[2..n];
F=0;

for(i=2;i<=n;i++)
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touch[i]=1;
length [i] =W [1][i];
}
repeat (n—1times) {
min = oo ;
for(i=2;i<=n;i++)
if (0 <=length [i] <min) {
min = length [i] ;
vhear=i;
}
e = edge from vertix indexed by touch [vnear]
to vertex indexed by vnear;
addetoF;
for(i=2;i<=n;i++)
if ( length [vnear] + W [vnear] [i] < lengthli]) {
length [i] = length [vnear] + W [vnear] [i];
touch [i] = vnear;
}
length [vnear] =-1;

}
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void schedule (intn,
const int deadline [ ],

sequence _ of _integer&j)

index i;

sequence_ of integer K ;

j=[1];

for(i=2;i<=n;i++){

K =J with i added according to nondecreasing
values of deadline [i];

if (K is feasible)
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void queens ( index i)
{

index j;
if ( promising(i))

if (i==n)

cout << col [1] through col [n];
else

for(j=1;j<=n;j++) {
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col[i+1]=];

queens (i+1);

}
}
bool promising (indexi)
{

index k ;

bool switch;
k=1;
switch =true;
while ( k < i && switch ) {
if (col [i] == col[k] | | abs(coll[i] — col[k] == i-k)
switch = false;
k++;
}
return switch;

}
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int estimate ()
{

nodev ;

int m, mprod , numnodes;

v = root of state space tree;

numnodes =1;

m=1;

mprod = 1;

while (m !=0)

{
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t = number of children of v;
mprod - mprod * m;
numnodes = numnodes + mprod *t;
m = number of promising children of v;
if (m!=0)

v = randomly selected promising

child of v;

}

return numnodes;
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int ostimate _ n_ queens (int n)
{
indexi, j, col [1..n];
int m, mprod , numnodes ;
set _of_index prom _children;
i=0;

numnodes =1 ;
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while (m!=0&&i!=n){
mprod = mprod * m;
numnodes = numnodes + mprod * n;
i +4+;
m=0;
prom_childern = @;
for(j=1;j<=n;j++){
col [i] =j;
if ( promising(i)) {
m++;
prom_children = prom _ children U {i};
}
}
if (m!=0) {
j = random selection from prom _ children;

col [i];

}

return numnodes;
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void sum _of subsets (indexi,

int weight , int total)

if (promising(i))
if (weight==W)
cout << include [1] through include [i];
else {
include [i +1] = “yes” ;
sum_ of subsets (i+1, weight + w [i +1],
total-w[i+1]);
}

}
bool promising ( index i);
{
return (weight + total >= W) &&( weight == W | |
weight+w [i+1] <=W);

}
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void m_coloring (index i )
{
int color ;
if ( promising (i))
if (i ==n)
cout << vcolor[1] through vcolor [n];
else
for (color = 1; color <=m; color ++) {
vcolor [ i+ 1] = color;
m_coloring (i + 1);
}
}
bool promising (index i)
{
index j ;

bool switch ;
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switch = true;
=1
while (j<i && switch) {
if (W [i] [j] && vcolor [i] == vcolor][j])
switch = false ;
j+t;
}
return switch;
Srleels slajlas dliwss (sl 8, Kude @i )10 o 555l
void hamiltonian (indexi)
{
index j ;
if ( promising (i)
if(i==n-1)
cout << vindex [0] through vindex [ n-1];
else
for (j=2;j<=n;j++){
vindex [i+1] =j;

hamiltonian (i+1);
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}
bool promising (index i)
{
index j ;
bool switch ;
if(i==n-1&&! W [vindex [ n-1]] [ vindex [0]])
switch = false ;
else {
switch = true ;
i=1
while (j < i && switch ) {
if (vindex [i] == vindex [j])
switch = false ;
j+
}
}

return switch;
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void knapsack (index i,

int profit, int weight)

if ( weight <= W && profit > maxprofit ) {
maxprofit = profit ;
numbest =i;
bestset = include;

}

if ( promising (i)) {

include [i+1]="“yes”;

knapsack (i+ 1, profit+p [i+ 1], weight +

wli+l]);

include [i+1] = “ no”;

knapsachk (i +1, profit, weight );
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}
bool promising (index i)
{

indexj, k;

int totweight ;
float bound;
if (weight >= W)

return false;

j=i+l;
bound = profit;
totweight = weight ;
while (j <= n && totweight + w[j] <= W) {
totweight =totweight + W [j];
bound = bound + p[j];
j+;
}
k=J;
if (k <=n)
bound = bound + (W — totweight) * p [k]/wl[k];

return bound > max profit ;
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void knapsack (intn,
constintp[], constintw]|[],
intWw,

int & maxprofit )

queue _of _node Q;
node u,v;
intialize (Q);
v.level =0; v.profit=0; v.weight =0 ;
maxprofit=0;
enqueue (Q, v);
while (lempty (Q)) {
dequeue (Q,Vv);
u.level =v.level + 1;
u.weight = v. weight + w [ u.level];
u. profit = v.profit + p [ u.level];
if ( u.weight <= W && u.profit > maxprofit)
maxprofit = u.profit;
if ( bound (u) > maxprofit )

enqueue (Q, u) ;
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u.weight = v. weight;
u. profit = v.profit;
if ( bound (u) > maxprofit )

enqueue (Q, u);

}

float bound ( node u)
}
index j, k ;
int totweight;
float result;
if (u.weight >=W)
return O;
else {
result = u.profit;
j=u.level +1;
totweight = u.weight;
while( j <= n && totweight +w [j] <= W) {
totweight = totweight + w [j];
result =result + p [j];

j+;

’
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}
k=j;
if(k<=n)
result = result +( W — totweight ) * p [k] / w [k];

return result;

i g sho (Gl doS Al gl oz g 4SS (35 a9z g ez (e TP o 55l
void knapsack (intn,
constintp[], constintw|[],
intw,

int & maxproit)

priority _ queue_of _node PQ;
nodeu,v;
initialize (PQ) ;

v.level =0 ; v.profit =0 ; v.weight =0 ;
maxprofit =0;
v.bound = bound (v);

insert (PQ, v);
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while (! Empty(PQ)) {
remove (PQ, v);
if( v.bound > maxprofit) {
u.level = v.level + 1;
u.weight = v.weight + w [ u.level ];
u. profit = v.profit + p [ u.level ] ;
if (u.weight <= W && u.profit > maxprofit )
maxprofit = u.profit;
u.bound = bound (u);
if (u.bound > maxprofit )
insert (PQ, u);
u.weight = v.weight ;
u. profit = v.profit ;
u.bound = bound (u) ;
if ( u.bound > maxprofit )

insert (PQ <u );
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void travel2 (intn,
const number W [][],
ordered-set & opttour,

number & minlength )

priority _ queue _ of _ node PQ;
nodeu,v;
initialize (PQ);
v.level =0;
v.path =[1];
v.bound =bound (v);
minlength = oo ;
insert (PQ,Vv);
while (! Empty (PQ)) {
remove( PQ, v );
if (v.bound < minlength) {

u.level =v.level +1;
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for (all i such that 2 <= i <= n && iis notin v.path){
u.path = v.path ;
put i at the end of u.path;
if (u.level==n-2) {

put index of only vertex

put in u.path at the end of path;

put 1 at the end of u.path;

if (length (u) < minlength ) {

minlength = length (u);

opttour = u.path;

}

}

else

{
u.bound = bound (u);
if (u.bound < minlength)

insert (PQ, u);
}
}
}
}
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void cooper (intn,
Bayesian_network_of n_diseases BN,
set _of _symptomsS,

set_ of _indices & best, float & pbest)

priority_queue_of _node PQ;
nodeu,v;
v.level=0;

vD=0;

best=@ ;

pbest=p (@ |S);
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v.bound = bound (v);
insert (PQ,Vv);
while (! Empty (PQ)) {
remove (PQ, v);
if (v.bound > pbest ) {
u.level =v.level +1;
u.D =v.D;
put u.level in u.D;
if(p(u.D |S)>pbest) {
best = u.D;
pbest=p(u.D | S);
}
u.bound = bound(u);
if (u.bouond > pbest)
insert (PQ, u);
u.D =v.D;
u.bound = bound (u);
if (u.bound > pbest )

insert (PQ, u);
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}

int bound ( node u)
{
if (u.level ==n)
return O ;
else

return p(u.D | p (S);
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void insertionsort (int n, keytype S[])
{
indexi, j;
keytype x;
for(i=2;i<=n;i++){
x =S [i];
j=i+1;
while (j>0 && S [i] > x) {

S[i+1]=sl
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void selectionsort (int n, keytype S[])
{
index i, j, smallest;
for(i=1,i<=n-1;i++)
if (S [j]1 <S[smallest])
smallest =j;

exchange S [i] and S [smsllest | ;

V-V b
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void exchangesort (int n, keytypeS|[])

{
indexi, j;
for(i=1;i<=n-1;i++)
if (S[l<SIil)
exchange S [i] and S [j];
}
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void mergesort (int n, keytype S|[])
{
intm ;
index low, mid, high, size ;
m=2"[lgn];
size=1;
repeat (Ilgm times ) {
for(low=1;low<=m-2 *size+1;
low =low + 2 *size ) {
mid = low + size -1 ;
high = minimun (low + 2 *size—1,n);
merge3 ( low, mid, high,S);
}

size =2 * size ;
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void mergesort4(int low,indexhigh, index&mergedlist)
{
index mid , list 1, list 2;
if (low == high ) {
mergedlist =low ;
S [ mergedlist ].link =0 ;
}
else {
mid =) (low +high)/2];
mergesort4 ( low, mid, list1 );
mergesort4 ( mid + 1, high, list 2);

mergesort4 ( listl, list 2, mergedlist );

}
}
void merged(index list1l,indexlist2,index& mergedlist)
{

index lastsorted ;
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if S [ list 1].key <S[list 2] .key {
mergedlist = list1;

listl =S [list 2 ].link;

}
else {
mergedlist = list 2;
list 2 =S [list 2 ] .link;
}

lastsorted = mergedlist;
while (listl =0 && list2 1=0)
if S [list 1].key < S [list 2].key {
S [ lastsorted ].link = list 1 ;
lastsorted = list1;
list 1 =S [list 1] .link;
}
else {
S [ lastsorted ].link = list 2 ;
lastsorted = list2;
list 2 =S [ list 2] .link;
}

if ( list 1 ==0)
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S [ lastsorted ].link = list 2 ;
else

S [ lastsorted | .link = list 1 ;
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void quicksort ( index low , index high )
{
index pivotpoint ;
if ( high > low ) {
partition ( low, high, pivotpoint ) ;
quicksort ( low, high , pivotpoint — 1);

quicksort (pivotpoint + 1, high );
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struct heap
{
keytype S[1..n];
int heapsize ;
Iy
void siftdown ( heap& H, index i)
{
index parent, largerchild; keytype siftkey;
bool spotfound;
siftkey = H.S[i];
parent =i ; spotfound = false;
while (2* parent <= H.hepsize &&! spotfound) {

if (2 * parent < H.heapsize && H.S [ 2*parent]
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largerchild =2 * parent + 1;
else
largerchild = 2 * parent ;
if ( siftkey < H.S[largerchild ]) {
H.S [parent] = H.S[largerchild ];

parent = largerhild ;

}
else
spotfound = true;
}
H.S[parent] = siftkey;

keytype keyout ;
keyout = H.S [1];
H.S[1] = H.S[heapsize];
H.heapsize = H.heapsize -1;
siftdown (H, 1);
return keyout;

}

void removekeys (intn,

heap& H
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keytype S[ ] )

index i ;
for(i=n;i>=1;i--)
S [i] = root (H);
}
void makeheap (int n,

heap& H)

indexi;
H.heapsize =n;
for(i=] n/2];i>=1;i-)

siftdown (H,i);
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void heapsort (int n, heap& H)

{

makeheap (n, H);

removekeys (n, H, H.S);
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void radixsort ( node_pointer& mastrrlist;

int numdigits)

index i ;
node_pointer list [0..9]
for (i=1;i<=numdigits;i++) {
disteibute (i);
coalesce ;
}
}
void distrebute (index i)
{
index j;
node_pointer p;
for(j=0;j<=9;j++)
list [j] = NULL;
p = masterlist ;

while ( p != NULL)
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j = value of the digit (from the right)in p -> key;
link p to the end of list [j];

p=p-> link;

}

void coalesce()
{
index j;
masterlist = NULL;
for(j=0;j<=9;j++)

link the nodes in list [j] to the end of masterlist;
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