insertionSort.c Thu May 07 20:56:24 2009 1

#include <string.hs>

/** Execute InsertionSort to sort the pointers in the array. */
void sortPointers (char **ar, int n) {
int j;
for (3 = 1; § < n; j++) {
int 1 = j-1;
void *value = arl[j];
while (i >= 0 && strcmp(ar[i], value)> 0)
ar[i+1] = ar[i];
1--7

}

ar[i+1] = wvalue;



ASt ar Sear ch. j ava Fri May 08 21:09:52 2009 1
package al gs. nodel . searchtree;

public class AStarSearch inplements | Search {

/** Scoring function to use. */
| Score scoringFuncti on;

/** Prepare an A* search using the given scoring function. */
public AStarSearch (IScore sf) { this.scoringFunction = sf; }

/** Initiate the search for the goal state. */
public Solution search(lNode initial, |Node goal) ({
/] Start fromthe initial state
| NodeSet open = StateStorageFactory. create(StateStorageFactory. TREE)
I Node copy = initial.copy();
scori ngFuncti on. score(copy);
open. i nsert(copy);

/1 states we have already visited are stored in a queue unless configured.
| NodeSet cl osed = StateStorageFactory. create(StateStorageFactory. HASH) ;
while (!'open.isEnpty()) {

/1 Renobve node with snallest evaluation function and mark cl osed.

| Node n = open.renove();

cl osed. i nsert(n);

/1 Return if goal state reached.

if (n.equal s(goal)) {
numOpen = open. size(); nund osed = cl osed. size(); /* STATS */
return new Solution (initial, n);

}

/1 Conpute successor noves and update OPEN CLOSED |ists
Dept hTransition trans = (DepthTransition) n.storedData();
int depth = 1;

if (trans !'=null) { depth = trans.depth+1; }

Doubl eLi nkedLi st <l Move> noves = n.val i dvbves();
for (lterator<IMwve> it = noves.iterator(); it.hasNext(); ) {
| Move nove = it.next();

/1 NMake nove and score the new board state.
| Node successor = n.copy();
nove. execut e( successor) ;

/1 Record previous nove for solution trace and conpute

/1 evaluation function to see if we have inproved upon

// a state already closed

successor. st or edDat a( new Dept hTransi ti on(nove, n, depth));
scori ngFunction. score(successor);

/1 |If already visited, see if we are revisiting with [ ower cost.
/1 1f not, just continue; otherw se, pull out of closed and process
| Node past = cl osed. contai ns(successor);
if (past !'= null) {
i f (successor.score() >= past.score()) {

conti nue;
}
cl osed. renove( past); /1 we revisit with our |ower cost.
}
open.insert (successor); [// place into open
}
} S .
return new Solution (initial, goal, false); /1 No solution

}
}



Br eadt hFi r st Search. j ava Fri May 08 21:05:34 2009 1
package al gs. nodel . searchtree;

/**
* @Gven an initial state and a target goal state, expand in breadth-first
* manner all available noves until the target goal state is reached.
* <p>
* This search approach is guaranteed to find the shortest possible path to
* the goal state, should one exist.
*

/
public class BreadthFirstSearch inplenments | Search {

/**
* |nitiate the search for the target state.
*/
public Solution search(INode initial, |Node goal) {
/1 Return now if initial is the goa
if (initial.equals(goal)) { return new Solution (initial, goal); }

/] Start fromthe initial state
| NodeSet open = StateStorageFactory. create(StateStorageFact ory. QJEUE)
open.insert(initial.copy());

/1 states we have al ready visited.
| NodeSet cl osed = StateStorageFactory. create(StateStorageFactory. HASH) ;
while (!'open.iseEmpty()) {

| Node n = open.renove();

cl osed. i nsert(n);

/1 Al successor noves translate into appended OPEN st ates.

Doubl eLi nkedLi st <l Move> noves = n.val i dvbves();

for (lterator<lIMwve> it = noves.iterator(); it.hasNext(); ) {
| Move nove = it.next();

/1 make nobve on a copy
| Node successor = n.copy();
nove. execut e( successor) ;

/1 1f already visited, search this state no nore
if (closed.contains(successor) !=null) {

conti nue;
}

/1 Record previous nove for solution trace. If solution, |eave
/1 now, otherwi se add to the OPEN set.
successor. st oredbDat a(new Transiti on(nove, n));
i f (successor.equal s(goal)) {

return new Solution (initial, successor);
}

open.insert(successor);

}
}

/1 No solution
return new Solution (initial, goal, false);

}



Dept hFi rst Search. j ava Fri May 08 21:03:13 2009 1
package al gs. nodel . searchtree;

public class DepthFirstSearch inplenments | Search {

/** Depth bound. */
i nt dept hBound;

/**
* |nitiate the Depth First Search with the given fixed-depth bound to search
* @ar am bound fixed depth to which to search
*/
publ i c Dept hFirstSearch (int bound) {
t hi s. dept hBound = bound;

}
/**
* |nitiate the search for the target state.
* Store with each | Node object a Transition (Move m | Node prev) so we
* can retrace steps to the original solution
*/
public Solution search(INode initial, |Node goal) {
/1 1f goal is initial, return now
if (initial.equals(goal)) { return new Solution (initial, goal); }

| NodeSet open = StateStorageFactory. creat e(StateStorageFactory. STACK) ;
open.insert(initial.copy());

/] states we have already visited.
I NodeSet cl osed = StateStorageFactory. create(StateStorageFact ory. HASH)
while ('open.isEmpty()) {

| Node n = open.renove();

cl osed. i nsert(n);

/1l Prepare for conputations
Dept hTransition trans = (DepthTransition) n.storedData();

/1 Al successor noves translate into appended OPEN st ates.

Doubl eLi nkedLi st <l Move> noves = n.val i dvbves();

for (Iterator<IMwve> it = noves.iterator(); it.hasNext(); ) {
| Move nmove = it.next();

/!l Execute nobve on a copy since we maintain sets of board states
| Node successor = n.copy();
nove. execut e( successor) ;

/1 1If already visited, try another state
if (closed.contains(successor) !=null) { continue; }

int depth = 1;
if (trans !'= null) { depth = trans.depth+1; }

/1 Record previous nove for solution trace. If solution, |eave
/1 now, otherwi se add to the OPEN set if still within depth bound.
successor. st or edDat a( new Dept hTransi ti on(nove, n, depth));
i f (successor.equal s(goal)) {
return new Solution (initial, successor);

if (depth < depthBound) { open.insert (successor); }

}
}

/1 No solution
return new Solution (initial, goal, false);
}
}



si ngl eSour ceShort est Pat h. cxx Fri May 08 20:44:21 2009 1

#i ncl ude <i ostreanr
#i ncl ude "Bi nar yHeap. h"
#i ncl ude " Graph. h"

*

G ven directed, weighted graph, conpute shortest distance to vertices

(dist) and record predecessor links (pred) for all vertices.

\ param g the graph to be processed.

\ param s the source vertex fromwhich to conpute all paths.

\param dist array to contain shortest distances to all other vertices.

* \param pred array to contain previous vertices to be able to reconmpute paths.
*/

voi d singl eSour ceShortest (G aph const &g, int s, /[* in */

vector<int> &dist, vector<int> &pred) { /* out */

/

E I B

/1 initialize dist[] and pred[] arrays. Start with vertex s by setting
/1 dist[] to 0. Priority Queue PQ contains all v in G

const int n = g.nunVertices();

pred. assign(n, -1);

di st.assign(n, nuneric_linmts<int>: :max());

dist[s] = 0;

Bi naryHeap pq(n);

for (int u=20; u<mn; u+t+) { pg.insert (u, dist[u]); }

/1 find vertex in ever-shrinking set, V-S, whose dist[] is smallest.
/'l Recompute potential new paths to update all shortest paths
while (!'pg.isEmty()) {

int u=pg.smallest();

/1 For neighbors of u, see if newLen (best path froms->u + wei ght
/1l of edge u->v) is better than best path froms->v. |If so, update
/1 in dist[v] and re-adjust binary heap accordingly. Conpute in
/1 long to avoid overflow error.
for (VertexList::const _iterator ci = g.begin(u); ci !'= g.end(u); ++ci) {
int v = ci->first;
| ong newLen = dist[u];
newLen += ci->second;
if (newLen < dist[v]) {
pg. decr easeKey (v, newlLen);
di st[v] newLen;
pred[ v] u;



bf s. cxx Fri May 08 20:42:46 2009 1
#i ncl ude "bfs.h"

/

void bfs_search (G aph const &graph, int s, /[* in */
vector<int> &dist, vector<int> &red) /* out

{

* %

* Performbreadth-first search on graph fromvertex s, and conpute BFS

* di stance and pred vertex for all vertices in the graph.
*/

/1 initialize dist and pred to mark vertices as unvisited. Begin at s
/1 and mark as Gray since we haven’t yet visited its nei ghbors.

const int n = graph.nunVertices();

pred. assign(n, -1);

di st.assign(n, nuneric_linmts<int>: :max());
vect or<vertexCol or> color (n, Wite);

dist[s] = O;
color[s] = Gay;

queue<i nt> q;

g. push(s);

while (!q.empty()) {
int u=agq.front();

/1 Expl ore neighbors of u to expand the search horizon

for (VertexList::const iterator ci = graph. begin(u);
ci != graph.end(u); ++ci) {
int v = ci->first;
if (color[v] == Wite) {
dist[v] = dist[u]+1;
pred[v] = u;
color[v] = Gay;
g. push(v);
}
g. pop();
color[u] = Bl ack;

}



df s. cxx Fri May 08 20:40: 27 2009 1
#i ncl ude "dfs. h"

/**

*

*

*

*

*

*

Visit a vertex, u, in the graph and update infornation
\ par am gr aph t he graph bei ng searched.

\ param u the vertex being visited.
\ param pred array of previous vertices in the depth-first search tree.
\ param col or array of vertex colors in the depth-first search tree

/

void dfs_visit (Graph const &graph, int u

vector<int> &pred, vector<vertexCol or> &col or)

{
color[u] = Gay;
/1 process all neighbors of u.
for (VertexList::const_iterator ci = graph. begin(u);
ci !'= graph.end(u); ++ci) {
int v = ci->first;
/1 Explore unvisited vertices imediately and record pred[].
/1 Once recursive call ends, backtrack to adjacent vertices.
if (color[v] == Wite) {
pred[v] = u;
dfs_visit (graph, v, pred, color);
}
}
color[u] = Black; [// our neighbors are conplete; now so are we.
}
/**
* PerformDepth First Search starting fromvertex s, and conpute the
* predecessor vertex to u in resulting depth-first search forest).
*
* \ param gr aph t he graph bei ng searched.
* \param s the vertex to use as the source vertex.
* \ param pred array of previous vertices in the depth-first search tree.
*/
void dfs_search (G aph const &graph, int s, [* in */
vect or <i nt > &pr ed) /* out */
{

}

/1 initialize d[], f[], and pred[] arrays. Mark all vertices Wite

/1 to signify unvisited. O ear out edge | abels.
const int n = graph.nunVertices();

vect or<vertexCol or> color (n, Wite);
pred.assign(n, -1);

/1l Search starting at the source vertex; when done, visit any
/1 vertices that remain unvisited.
dfs_visit (graph, s, pred, color);
for (int u=0; u<n; ut+t) {
if (color[u] == Wite) {
df s_visit (graph, u, pred, color);
}

}



Bi narylnsertionSort.c Fri May 08 20:26: 35 2009 1

#i ncl ude <string. h>
#i ncl ude <stdio. h>

/**

* Execute a binary probe on sorted array front half and then execute
* a bl ock nove of pointers. Over tine, this should require only I og(n)
* probes and replace Q(n) swaps with a single block nove.
*/
void sortPointers (char **ar, int n) {
int j;
for (j =1, j <n j++) {
/** invariant: ar[0, j) is sorted. */
/** Search for the desired target within the search structure. */
int low=20, high=j-1, ix, rc, sz;

char *target = ar[j];
while (low <= high) {

ix = (low + high)/2;
rc = strcnp(target, ar[ix]);
if (rc <0) {

/* target is less than ar[i] */
high = ix - 1;

} else if (rc > 0) {
/* target is greater than ar[i] */
low = ix + 1;

} else {
/* found the item */
br eak;

}

/** |l ow determ nes index value in to which it should be inserted (not
ix as stated on p. 116) only nove if we are not already properly in
pl ace. */

if (low!=j)

sz = (j-1ow)*sizeof (char *);
memmove (&ar[l owtl], &ar[low], sz);
ar[low] = target;



Bi narySear ch. j ava Fri May 08 20:21:58 2009 1
package al gs. nodel . search;

/**

* Binary Search in Java given a pre-sorted array of the paraneterized type.
*

* @aram T elenents of the collection being searched are of this type.

* The paraneter T nust inplenent Conparabl e.

*

* @ut hor George Hei nenan

* @ersion 1.0, 6/15/08

* @ince 1.0

*

~

public class Bi narySearch<T extends Conparabl e<T>> {

/** Search for target in collection. Return true on success. */
public bool ean search(T[] collection, T target) {

/1l null is never included in the collection

if (target == null) { return false; }

int low= 0, high = collection.length - 1;
while (low <= high) {

int ix = (low + high)/2;

int rc = target.conpareTo(collection[ix]);

if (rc <0) {

/1l target is less than collection[i]
high = ix - 1;

} elseif (rc > 0) {

/] target is greater than collection[i]
low = ix + 1;

} else {

/1 found the item
return true;

}

return fal se;

}
}



heapSort.c Fri May 08 20:16:13 2009 1

/** Heapify the subarray ar[O0, max). */
static void heapify (void **ar, int(*cnp)(const void *,const void *),
int idx, int max) {
int left = 2*idx + 1;
int right = 2*idx + 2;
int |argest;

/* Find largest element of Alidx], Alleft], and Alright]. */
if (left <max & cnp (ar[left], ar[idx]) > 0) {

| argest = left;
} else {
| argest = idx;

}

if (right < max & cnp(ar[right], ar[largest]) > 0) {
| argest = right;

}
/* 1If largest is not already the parent then swap and propagate. */
if (largest !'=idx) {
void *tnp;
tnp = ar[idx];
ar[idx] = ar[largest];
ar[largest] = tnp;
heapi fy(ar, cnp, largest, nax);
}

}

/** Build the heap fromthe given array by repeatedly invoking heapify. */
static void buildHeap (void **ar, int(*cnp)(const void *,const void *),

int n) {
int i;
for (i =n/2-1; i>=0; i--) {
heapi fy (ar, cnp, i, n);

}

/** Sort the array using Heap Sort inplenmentation. */
void sortPointers (void **ar, int n
int(*cnp)(const void *,const void *))

t

int i;

bui | dHeap (ar, cnp, n);

for (i =n-1; i >=1; i--) {
void *tnp;
tnp = ar[0];
ar[0] = ar[i];
ar[i] = tnp;
heapify (ar, cnp, 0, i);

}



partition.c Fri May 08 20:13:08 2009 1

/**

* In linear tine, group the sub-array ar[left, right) around a pivot

* el ement pivot=ar[pivotlndex] by storing pivot into its proper |ocation,
* store, within the sub-array (whose location is returned by this

* function) and ensuring that all ar[left,store) <= pivot and all

* ar[store+l,right) > pivot.

*

* @aram ar array of elenents to be sorted.

* @aram cnp conparison function to order el enents.

* @aram | eft | ower bound index position (inclusive)

* @aramright upper bound index position (exclusive)

* @ar am pi vot | ndex i ndex around which the partition is being made.
* @eturn | ocation of the pivot index properly positioned.
*/

int partition (void **ar, int(*cnp)(const void *,const void *),
int left, int right, int pivotlndex) ({
void *tnmp, *pivot;
int idx, store;

pi vot = ar[pivotlndex];

/* nove pivot to the end of the array */
tnp = ar[right];

ar[right] = ar[pivotlndex];

ar[ pivotl ndex] = tnp;

/* all values <= pivot are noved to front of array and pivot inserted
* just after them */
store = left;
for (idx = left; idx < right; idx++) {
if (cnp(ar[idx], pivot) <= 0) {
tnp = ar[idx];
ar[idx] = ar[store];
ar[store] = tnp;
st or e++;
}
}

tnp = ar[right];
ar[right] = ar[store];
ar[store] = tnp;
return store;



M ni maxEval uati on. j ava Fri May 08 21:15:57 2009 1
package al gs. nodel . ganetr ee;

public class M nimaxEval uation inplenents | Evaluation {

| GaneSt ate state; [** Game state. */
int ply; /** Ply depth. */
| Pl ayer original; /** Use perspective fromlnitial Player. */

/** Create an evaluator with the ply-depth. */
public M ninmaxEvaluation (int ply) { this.ply = ply; }

/** Initiates MniMax of ply-depth to find best nove for player. */

public | GaneMbve best Move (|l GaneState s, |Player player, |IPlayer opponent) {
this.original = player;
this.state = s.copy();

MoveEval uati on move = mini max(ply, | Conparator. MAX, player, opponent);
return nove. nbve;

}
/**

* @G ven the gane state, use mininax algorithmto | ocate best nove

* for original player.

*

* @aramply the fixed depth to | ook ahead.

* @aram conp the type (M N or MAX) of this level, to eval uate noves.
* MAX sel ects best nove while MN sel ects worst noves.

* @aram pl ayer the current player.

* @ar am opponent t he opponent.

*/

private MyveEval uation m nimax (int ply, |Conparator conp,
| Pl ayer player, |Player opponent) {

/1 1f no allowed noves or a |eaf node, return gane state score.
Iterator<l GaneMove> it = player.validWves(state).iterator();
if (ply == 0 || 'it.hasNext()) {

return new MoveEval uation (original.eval (state));
}

/1 Try to inprove on this |ower-bound (based on selector).
MoveEval uati on best = new MoveEval uation (conp.initial Value());

/!l Generate game states that result fromall valid noves for this player.
while (it.hasNext()) {
| GaneMove nove = it.next();

nove. execut e(state);

/!l Recursively evaluate position. Conpute M ni Max and swap parans
MoveEval uation me = mnimax (ply-1, conp.opposite(), opponent, player);

nove. undo(st ate);

/1 Select maxi mum (mnimum of children if we are MAX (M N)
i f (conp.conpare(best.score, ne.score) < 0) {
best = new MoveEval uation (nove, ne.score);
}
}
return best;

}
}



