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e Actor-Critic 7/L 3 X AIZ X % Policy Network O~
e 7—hFMRAILZ vy FEIZLD Value Network DFH
o HlEHITLEOITH
o xTrphubt—IEAHk
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1 https://github.com/mk-takizawa/elmo_for_learn
2 https://github.com/HiraokaTakuya/apery
3 https://arxiv.org/abs/1605.07146
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iz & Lz,

Fo. K/ — R TOMIEOFEARIZ, Value Network CTaHHE L7z =2 M3 5,

WHOFET AN ARERTIZ, K/ — ROOEBEERETT LA T U MEAITo 7ok
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4 http://science.sciencemag.org/content/362/6419/1140
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EWVWIHIT AT N EBYVIET ZETETAERESED,

2018 FED KA T L 72 elmo TAK L 7= 2k TR 2 £ THFE LiZE T /T
T, HEXHRICE 2L > THEBEICHRLS T2 08 TE T,

49 HHRREBRZHEE L-EeEE

HOXREFCKRBE THREZITY & BT o RIEROEME |, #te: TOFIENE
K RBEAR DD, BETENC—EOMMELZHITLZE T, KRETHRNIHREHET S 2
& TR 2B TE D0, BT AVOBENMEND I BITRENRE W, FEEEICE
YD,

ZOMUEDORIR E LT, df-pn (2 X 2 @il e B FHOGEARBE ORE R A Hmil & L7, Bz
TRTORE CHEAREZITO &, ACHROFTEENKIFICELTLE S, BaxREI
B —y = MCWHITRR 2 Tht, £=— V= WL OFEAEROEREZ ¥ 2 —|2
WOT, GHAREBEHERAL Yy NCRUET L X9 Ll, =—Y = b2 GPU OFERFHFLO
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5 https://arxiv.org/abs/1712.01815



O T v 7T 5% 1/8 DEIGTY —ZITMA Tk E 21795 K o ic L,

411 BEFEIOISSLOBERBT—2 2E - -FREE

AK7v 7T LEMH LT, AlphaZero & [FIERIC, 7 & Mok s =T v bk
R EATH Z L B AR, HHAARER Y Y Y= ARR VRN, AT T v FNED
FEITOT, AT 0 77 Ao RT —Z 2 HE T —2 L LT, s FE T
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VW, ZDD, HOXR TR EST ERo-%RbFE T — 2G50 THFE L,

415 T rOE—IEAlE
FEPIERINCRVIBEL DR T2, FEOHBKICADT Y b —%2 Iz T
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9 https://tadaoyamaoka.hatenablog.com/entry/2020/05/05/181849
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[English]

In the history of infectious diseases, a single drug has been easily resisted by mutations in the pathogen. In contrast,
when multiple drugs are used simultaneously, each helps prevent the emergence of resistance to the others.
Ryfamate derives from Rifamate which is the combination of two medicines for tuberculosisto retard the
development of drug resistance. As with this method, Ryfamate aims to combine an NNUE al pha-beta search engine
with deep learning MCTS outcomes to compensate for each other's shortcomings.

Recently, with the advent of deep learning, the opening of games has become more important. Ryfamate selects
book moves with the highest hit rates based on the number of playouts instead of those with the best values. This
selection not only improves the confidence of the move but also saves thinking time and guides the gameto a
specific pattern. As aresult, Ryfamate strives to gain an advantage even against players with more computational
resources.
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template <Color C>
inline Bitboard lanceAttacks(int i, const Bitboard& occupancy) {
if (C == BLACK) {

}

else if (C == WHITE) {
__m128i mask = _mm_set_epi64x(0x3fdfeff7fbfdfeffULL, 0x000000000001feffULL);
__m128i em = _mm_andnot_sil28(occupancy.xmm(), mask);
__m128i t = _mm_add_epi64(em, PAWN_ATTACKS[WHITE] [i].xmm());

return Bitboard(_mm_xor_sil28(t, em));

PAWN_ATTACKS[WHITE][i] 3% FOHhR v R i lc0Wb L Z0fETT, (BF0) HHTHIIZ-7
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THA GHEY), 4% OEFEILDOETEBZ 5L READITOB2IT 2D T...



213 £FOEBOHE
FFOBHETTH, LOa— FELHRNTIES D FLAS—IEE y MEETRED $F, 3— PR
<7,

if (C == BLACK) {
__m128i mocc = _mm_and_si128(BLACK_LANCE_PSEUDO_ATTACKS[i].xmm(), occupancy.xmm());

mocc = _mm_or_sil28(mocc, _mm_srli_epi64(mocc, 1));
mocc = _mm_or_sil28(mocc, _mm_srli_epi64(mocc, 2));
mocc = _mm_or_sil28(mocc, _mm_srli_epi64(mocc, 4));

mocc = _mm_srli_epi64(mocc, 1);

return Bitboard(_mm_andnot_si128(mocc, BLACK_LANCE_PSEUDO_ATTACKS[i].xmm()));
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inline Bitboard pawn_drop_mask(const Bitboard& pawns) {
__m128i left = _mm_set_epi64x(0x4020100804020100ULL, 0x0000000000020100ULL) ;
__m128i t = _mm_sub_epi64(left, pawns.xmm());
t = _mm_srli_epi64(_mm_and_sil28(t, left), 8);
return Bitboard(_mm_xor_sil28(left, _mm_sub_epi64(left, t)));
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