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val_t

Searcher::pvs(Shogiban *ban,

const int depth, const int leaf_depth,

val_t alpha, val_t beta,

ShogibanHashKey akey, int rside,

List<Move>& best_ml)

{

int turn = ban->turn();

if (ban->ou_masu(enemy_side(turn))->has_kiki(turn))

return 100000 - depth; // ���������
	���


if (depth >= leaf_depth) return p_eval(ban); // ���

// �������������������
int t_depth, t_eval, t_type;

Move t_move;

if (p_lookup_hash(ban, leaf_depth - depth, &alpha, &beta, &t_eval, &t_move)) {

best_ml.clear();

best_ml.push_back(t_move);

return t_eval;

}

list<Move> sml;

list<Move> ml; //  "!#�%$#&('

// )+*�,.-0/1��2�3��4� transposition table 54687:9
if (tptable->retrieve_search_info(akey, &t_depth, &t_eval, &t_type, &t_move)) {

if (is_legal_move(ban, t_move)) {

ml.push_back(t_move); // )�*1,.-0/1��2+;��
if (rside == ban->turn()) {

goto done_move_generation; // <��=��>�?.@"!�A�B
}

}

rside = NONE;

}

pvs(tid, ban, depth, leaf_depth - 1, alpha, beta, akey, rside, sml); // C0B�7�D
ml.push_back(sml.front()); // C:B�7+D0/1��2+;��
ml.push_back(Pass); // E�&
generate_moves(ban, leaf_depth - depth, ml); // F���<����

done_move_generation:

int best = alpha;

ShogibanHashKey ckey = ban->key();

for (List<Move>::const_iterator i = ml.begin(); i != ml.end(); i++) {

ShogibanHashKey akey1 = akey;

akey1.update(ban, *i); // )+*�,�-�����������G.H��
I�J
ban->move(*i);

list<Move> eml;

int val;

if (best <= alpha) {

val = -pvs(tid, ban, depth + 1, leaf_depth, -beta, -best, akey1, rside, eml);
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} else {

ShogibanHashKey akey = ckey;

akey.update(ban, Pass);

val = -pvs(tid, ban, depth + 1, leaf_depth, -(best+1), -best, akey, enemy_side(turn), eml);

if (val > best) {

val = -pvs(tid, ban, depth + 1, leaf_depth, -beta, -best, akey1, rside, eml);

}

}

ban->reverse();

if (val > best) {

if (val >= beta) {

if (rside != enemy_side(turn)) {

store_search_info(ban->key(), leaf_depth - depth, val, SearchInfo::LOWER, *i);

}

return val;

}

best_ml = eml;

best_ml.push_front(*i);

best = val;

}

}

if (best > alpha) {

if (rside == NONE)

store_search_info(ban->key(), leaf_depth - depth, best, SearchInfo::EXACT, best_ml.front());

}

else {

if (rside != turn)

store_search_info(ban->key(), leaf_depth - depth, best, SearchInfo::UPPER, Pass);

}

return best;

}
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