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Caution: Unsafe Rust

CORRICE72L—TJROA-—RZEEHEIT, FHIDIGSEECEETLEDE,

H{5: The Rustonomicon: Meet Safe and Unsafe &0

Rust ZEK (Rustonomicon HAZEER) https://doc.rust-jp.rs/rust-nomicon-ja/
http://github.com/mizar
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BXEDFXAEENEXUIE (1)

¢« Rules of Optimization:
VI DI 7eiE bR Al

Rule 1: Don't do it.
£—=H : RiEL 9 D71,

Rule 2 (for experts only): Don't do it yet.
= AR (EfRERE)  F2IT DR, ”

-- Michael A. Jackson. Principles of Program Design, Academic Press, 1975

-- BERRGR, “BEN T OO0 S AFETORE, BRI E1 —Hth=, 1980.
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BXEDFXAEIENETUIE (2)

¢« Programmers waste enormous amounts of time thinking about, or worrying about,
the speed of non critical parts of their programs, and these attempts at efficiency
actually have a strong negative impact when debugging and maintenance are
considered. We should forget about small efficiencies, say about 97% of the time:
premature optimization is the root of all evil.

JO0S~Y—& JOUSLADEETRVEIDDAE—RICDWVWTERED., HMA

NTBICEICHEARRBREBZREELCULWD, TUT. 5 URERMXREDHHM . 7-/\u
IOATFIUADCEREZRDE, ERICITEVELEZRE T, NSTRZIERME,
Bl Z(L97%REDNEECDVNTIEITNINRER | BFHHHREORBEILITEEDIRIET

DD »

-- Donald E. Knuth. 1974. Structured Programming with go to Statements. ACM Comput.
Surv. 6,4 (Dec. 1974), 261-301.
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Caution: BELBF[EIEDHERINLS €

BRTOIS I IDELFBELTIE. RAEHSIHNE, BTEMZEMRROE 3/
HONFHRDIKRCBROET . SEDYEEDDEBKENHRN\EELZD T, AtCoder LT
DFFAEEE Lz [precenisl 7L — MREARDIAFNZBEERS < BONEBNET,

i O S =>0ORBEOETIRR-IE. HEM(C(E 2000ms BEMNFNTLE I L.
BHEORETE 10ms BEDODHEEH D EDIRRVEHRTY,

FE(C, AHFITO.1ms TETOT S LADETEHBZHIDIZOWA. BLAT—FDDEEL
(CEIRDH DA (E. 2IEBEE L THTLSIES LN,

SEFRSHEEF. ABDDENMFICEZ <. ETHEDOALDEBDNDHZEN LLERFIAE ()
EDICIEDFET, FHEAIOBELLTE. ALRDTAMDIZHDBBED—D EIED T
SNTVNBDLDSTY)
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Library Checker: Many A + B (128bit) https://judge.yosupo.jp/problem/many aplusb 128bit

BN COMBETIT—RAHDFEIT, BHRABNSEASNFI. A+ B=EALTLSZEU,
Hl#: 1 < T < 500000,

—10%" < A, B < 107

(&% 212 = 10633823 9662793269 8323045648 2242756608 )

A7]
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A+ B

A—|—B 99
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H> TV (EE: ADT>TIL. FE: DY T)IL)
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CASE 1: i OEIEHNZ U\ (CE[E] println! 9 D EIEUVNT I : E17EFRI 537ms :
https://judge.yosupo.jp/submission/149768
println! (FEEIOSICHNZITDIEH. OSK AZS0REIFEVUDIFBD NIRREICIRD FE T,

use std::io::prelude::*;
fn main() {
let stdin = std::io::stdin();
let mut lines = stdin.lock().lines();
let n = lines.next().unwrap().unwrap().parse::<usize>().unwrap();
for _ in 0..n {
let s = lines.next().unwrap().unwrap();
let mut token = s.split_ascii_whitespace();
let a = token.next().unwrap().parse::<i128>().unwrap();
let b = token.next().unwrap().parse::<i128>().unwrap();

println! ("{}", a + b); // 5000060BI1L/H I BD(CEElprintin!(Z..

http://github.com/mizar
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CASE 2: £ AEIEMNZ V(L Write = A7 A 0—)UIFEOH UBIZ O (C BufWiriter Z={E
WZE U & D ( lproconiol 7L — b #[fastout] (FNICHE ) E1T785R 222ms:
https://judge.yosupo.jp/submission/149239

use std::io::prelude::*
fn main() {
let (stdin, stdout) = (std::io::stdin(), std::io::stdout());

let mut = stdin.lock() .lines();
let mut = std::io0::BufWriter::new(stdout.lock()); // H£7/\wIT»
let n = lines.next().unwrap().unwrap().parse::<usize>().unwrap();
for in 6..n {
let s = lines.next().unwrap().unwrap();
let mut = s.split_ascii_whitespace();
let a = token.next().unwrap().parse::<i128>().unwrap();
let b = token.next().unwrap().parse::<i128>().unwrap();
writeln! (&mut writer, "{}", a + b).unwrap(); // /\wIJ7(CHH
'
} 9

http://github.com/mizar
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ECHBREIETEES?

o BEANZ/\Y I 7MHETITI DAL TUVDFA
o —EICANERZHHFAATHNSUETETRND ?
o T - b—D 2 (ZAXFXYD) BUANDTEZ L TLDF
o ANJ\A RFIRUTF-8 ELUTEINEDMREZ L TLD
o TXFEXYD - ZAXFRXYID THEITDIUENTE(CEDODTND
o T OTUSZIDANERIE. BEGFHITXFEEZAXNFZFTEHSTHEILT
UE D> CERBBERKANTED (02N ZTH>TE. BEXEEHDA
IAMBANIARE =T DEDPDINDKRDICEDTND)
o h—U2XFINSEEC/\—RX (XFFT—H D&M - ZHILIE) UTULDSFh
o XF5I -128bitEE DZEA(IERAT 1000000 E1TD « ANFERATHI40MB
e ELBULHKERZXFINCITA—YY FUTWDFR
o 128bitEE-XF5 OZEZHA(IERAT 500000 117D - A (FEAXRTHI20MB

. 10
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CASE 3: —E(C2EFHHAH. BUTEZERAX FZ X ESHTHE E4THFE: 213ms
https://judge.yosupo.jp/submission/149269

use std::io::prelude::*
fn main() {
let (mut stdin, stdout) = (std::io::stdin(), std::io::stdout());

let mut = String::with_capacity( ); // BidrAFrDIEHATT
stdin.read_to_string(&mut input).unwrap(); // —E(CFHRMHAH
let mut = s.split_ascii_whitespace(); // F£ELHTHE
let mut = std::io::BufWriter::new(stdout.lock());
let n = token.next().unwrap().parse::<usize>().unwrap();
for in 0..n {
let a = token.next().unwrap().parse::<i128>().unwrap();
let b = token.next().unwrap().parse::<i128>().unwrap();

writeln! (&mut writer, "{}", a + b).unwrap();

: . 11
http://github.com/mizar
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FREAD - FERDDFTN

J7AIL (USALI N (VAL R)——» T7 AL
SrySTIOIS A ) ¢ 7 (FIFO) EHTOIS A AT (FIF0—» vy >TOIS5 A
H—ZFILIHR) —FVSTI—FTINARBE FWSOT=FT)/ A RRBE— F—ZF)L

e HEZVYYVZDIGE: AL TJ7 1)L

o ADMBETIAHFPR TRV IFZAILZETOV S AOERTHIIBRIR TREE Tidrd
H D

e BIEMNA AT UFT 4 JWENDIHEE: AL:)\A T (FIFO)
e A—=F)LIHR) ETCEITIDBE: ALIT:FvrvSOF—FI)INARRE

o J\NA T (FIFO)YF v S UOFFTIINAARETDOANIEE, TOT S ADOERITHIBE ST
18 X CiHudrAsD DIRIENEL 12
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READD D

RS9 D

7AILERZRITEY MR T(VTwW N/
ORI O OBEDODI7A)L/J0O
wOIOFI)I\A R/« LT I\U/:FVEO/S'—

7 )\A X/FIFO (BRI E /(1 T)).

BRI EED I 7ML ChNIET 7 ’l’)lx‘U‘

1 X, . REKEERALRE

e Rust DIHE. std::fs::File::from raw fd T &
#£ A5 (File Decscriptor : 0) @D FileA > 14
N&E{ED . std::fs::File:metadata Z{ES &

N5DBEHRZEHISTED

o 2023-06-01 YU —RX®D Rust 1.70.0 TIE A
HANEG == FI)ILIRR)MNEDINZHET D

std::io::IsTerminal L MOV ZTEAL

Mizar/d+ & — <http://github.com/mizar>

71 IVHESHhDHITE(Linux)
e Linux @ fstat >~ X7 /n1—)L T stat iBi&H4%Z

struct stat {

dev_t st_dev; /* T7AILhHDT/I\AAD ID */

ino_t st_ino; /* inode TES */

mode_t st_mode; [* POCRIRE (T 7AI)ILERIDIRE) */
nlink_t st_nlink; /* J\—=RU>2O®D# */

uid_t st_uid; /* FRAE&EDI1—Y— ID */

gid_t st_gid; /* FAEEDTIL— ID */

dev_t st_rdev; /* TINAR ID (BRI 71ILDBE) */
off_t st_size; [* 2EROYA X (J\A NEEfL) */

blksize_t st_blksize; /* J7AIL>RFT /A 1/0 TOIOVIHAX */
blkent_t st_blocks; /* EIDH TSN 512B OIOW I */

/* Linux 2.6 BBETE. B—FRILEUATFDIA LRG> T
J+4—J)LRTFH I BOBEZYR— ~LTWS,
Linux 2.6 KDBEID/\—=3>TO*il(E NOTES &8, */

struct timespec st_atim; /* &IV */
struct timespec st_mtim; /* SIMEERX */
struct timespec st_ctim; /* SIRIREEZTEIFZ */

#define st_atime st_atim.tv_sec /* ZSGHEMEME */
#define st_mtime st_mtim.tv_sec
#define st_ctime st_ctim.tv_sec

13


https://linuxjm.osdn.jp/html/LDP_man-pages/man2/stat.2.html
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read vs mmap

e read AT AO—IL: IT7AINTAROUTHI—W5)\Y T 7 —(CHEMHHAD

o Rust DIFE. BESAAISUTESESHMENNS (Stdin D /\w T 7 —H 1 X(F
8192bytes EE. 40Mbytes®D AJIIC read> XFAd—)L M #95000E HE)

e mmap, munmap > XFTAD=JL: T7AILDRTINARZAETY -V T/ 7oV ITIT S
O ljjh\j ’rjl/_caiéc_cl:.%ﬁ'ﬁm(g\ 7@(?&_"5‘9%@3_C EI%_Cu)uafL/U_Caj'ia_

#[must_use]
#[stable(feature = "rust1", since = "1.0.0")]
pub fn stdin() -> Stdin {
static INSTANCE: OncelLock<Mutex<BufReader<StdinRaw>>> = Oncelock: :new();
Stdin {
inner: INSTANCE.get_or_init(|| { // stdio::STDIN_BUF_SIZE (& 8192bytes TEIE
Mutex: :new(BufReader: :with_capacity(stdio: :STDIN_BUF_SIZE, stdin_raw()))

1)

. 14
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CASE 4: mmapZ&{EH : E1TKE 191ms : https://judge.yosupo.jp/submission/149279
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AT 7AIARIEoTERDF7ZIT O—F

Rust T(d [std:iii0::BufRead ~L - b

(: - (}\\J j b\wfd‘b}.ﬁigb use std::io;

CTHUSE TS EtBiEgZwiR I, ZETIRITAHL use std::io::prelude::*;

(i'fﬁj _Cb\fdb\%ﬁi'kjiﬂﬁ') - ( let stdin = io::stdin();

- _CR‘/THRD 7:_ i—kb\b Cl:.“ let mut stdin = stdin.lock();

e Lj‘,ﬁ% Ulehv= - (L_'f Z_C'fé let buffer = stdin.fill_buf().unwrap();
@D - Tiﬁ%fﬁ%@bﬁiﬁﬁb“ﬁz} // work with buffer

RO TITRVWKDICTD) WD /0 rerae e

println! (" {buffer:?}");

FEL NILIRHEEEN D DD T, Nz

// ensure the bytes we worked with aren't returned again later
FOTEEIDIAENDDET, /7 HEUTZ) A NRIDSEEN. F/ET fill buf [CE>TR>TTRNESICTS
let length = buffer.len();
stdin.consume(length);

SOFKREOREEFRT. 550770
—?@giﬁ"lﬂ (j:'/é\ﬂ]g L/ ig_o

. 16
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SN key! A+BHSikeh3 REREIL
X - 128bitEBENADZEIRT I hE...

Z 1L 10000 DIFE RN ENNTZXFHZ 128bit BENER T IR FI—TTI M.
fif & RustTIE #EHMEO W5 XFHZENBIREICR TLD T 10EL THS TDHTDEL
FEEYT CVWDMEBEEDIRUEHM2MEENDTZEDULET ., (BIFERIEE: AMD Zen+)

X FHEEEN S 1XF T DIULIE:

str::parse::<u128>() 370,237 ns/iter (+/- 6,918)

722,148 ns/iter (+/- 6,374)

bench.iter(|| -> Vec<u128> {
: values
bench.iter (|| -> Vec<ul128> { Liter()
values _map(lsl {
.iter () s.as_bytes()
.map(|s| s.parse::<ul128>().unwrap()) .iter()
.Collect::<Vec<_>>() .fOld(@U128, lp, &| p * = + ((C = b'@') as U128))
: })
X .collect::<Vec<_>>()

1)

. 17
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{E]#% Rust O |parse| (FELV? (HERl)

o TOXFINAL(CZDHUEE (CIEFE (CINFDSLTUENENMN TNDIMRE ULIAH S KR
LCTWLWDDTIEL,
o ZEIE. ANTNEXFINFFIBED THDEIREL., REULIBEZERL T XF5
BB DIN—R&ERKELULTHFTT
o 10 EHDYFHaZEMITDIDCHFILE T, ERDEHRDONFINZZMTETDILDIMNEL
TWBTzsH,
o 10 EFNEM X FINDONE (CHES B CRBIEEN > CTHET

. 18
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I >5 1 7> (endianness) / J\-f ME (byte order)

AKX ASCIIXZF5 "endiannessd" (D5EEA8byteDMEIGZE., TNENDI>F
1 77> T8byteEB# & U TCHRMHAATTIBED 16EEIZFRET

2bytes IR FDFUEZ D> E 21— FDOAETY (CIEHNT DIFO, —F &0

CHRIX I BEF(C. & FuIDbyte (LSB: Least Significant Bit/Byte) M SIEZE(C

IR XZiTS5 &% U MLI> 5« 7> (little-endian) EEUVLWVE T, &

(C. B EfIdDbyte (MSB: Most Significant Bit/Byte) WSIEF(CITSHED(E E
w/JT>F « 77> (big-endian) ESULVE T,

Intel/AMD x86 64 7—*+F2JF v Tld. FICCDY NMLI>F a4 7> hED
NTWLWEI,

EvOI>Fa7> & BIREA>F—kv b ETOBEETONII.
TCP/IP DA\ AEDTHIEEZT> A—F 4 >0 FBDCFENONET (RY b~
D—)\A b A—SF =) . TCP/IPDRAO— REDDIT>FT 4 P77V
-3 DERENETCTERDZET,
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8byte RDXZFH & 64bitEBEUC D EIMRIAETEH(1)

F9(E. Hl&UT [112345678" DX FHZE U NLI> 5« 07> D 64bitEEE (CHFRHAA
t“aj.gg_o

— LSB (&% FiZbyte) (B2 _EfiIbyte) MSB —

"12345678" 8byte S5l

8x36  Ox35 Ox34 ©Ox33 @x32 Ox31  ub4::from_le_bytes
53) [(52) |G [B8) [(49) o64bitEA(8bitXEIN)
H B B (102422 22)

(&% FiIbyte) LSB —

. 20
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8byteRMDXF & 64bitEZC D ENHRETEH(2)

RIC. 64bitEE %] [0xOFOFEFOFEFOFEFOF &~ ANDIEE & U CAERMIENY AT L. ZHiTB D

EEOH LET.
8byteX=F%l
0x38  @x37  0x36 8x34
(56) (55) (54) (52) u64: :from_le_bytes
H B B 4
AND BxBFOFOFOFOFOFOFOF
= = = = 64bit T2 (8bit ) D)
(10245 57)

. 21
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8byteRMDXF I & 64bitEZC D ENHIRETEI(I)

RIS, EE#Y oxhel (1032 T [2561) ZHIITBEUE T,
T EICRYI o A IRNTULET, 28 x 101 + 1 = 2561

8byteX=F%l

64bitE LN (8bitX T D)
(10:EERFRET)

. 22
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8byte R F % 64bit RBEUC D EIRIBETEI(4)

RIC, 8bitDAEZTITMNERE ZUT, 2HC EICKEDTTEDMNEZRHAELEXT,

"12345678" 8byteXXF5l

ocs 07 o oS _J JS—
G (55 () (s5) o) ()

= = == B 0% %01 a0 seerorororarororr
B @ @ @ o

N EEE 7o O« oxanosesaasssonso
5 @) () s @ o

= Ox4E  ex43  0x38 = = 64bit L (8bitEXH) D)

(101EERZK5C)

. 23
Mizar/d* = — <http://github.com/mizar >



http://github.com/mizar

NG ki A+BHMSHEDH D REFIEIL

8byte R M F & 64bitTEEC N EIRIBETEIA(S)
R(C. [0x@OFFOOFFEOFFBBFF < (D ANDER Z L C. ARBIMIICIY A TZHITET,

8byteX =75

64bitEEL(8bitX T D)
(10:EERFRET)

24
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8byteRMD X F I & 64bitEZC D ENHRETEH6)

RIE. 16bitXTIDDIESEB U TURE L TVWEFT,

12345678" 8byteX 51

16bitXt D
(10EZLZKEE)

: 26
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8byteRMD X F I & 64bitE L (C D ENIRIQIETEIA(7)
mex [6X640B6T] (L0344 T [§B8886H) %1 E, 168w NS T . [XOB0OREREO0ORRERR &

DANDEEZLUEFT., 216 x 102 +1 = 6553601

12345678" 8byte X551
u64::from_le_bytes

Gonde woss ooz 00000 o oarsronaror

O ——

CAGE O OO OO e

o) @ase)  (54) (1)

oxoo0 oxicze  oxeos  erai2 —

© (o) e (123

OO0 OXICZE OO ORDD e

© om0

. . . 27
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8byte R M F & 64bitTEE(C 7 BRI E T E#(8)
R (C 32bit RYID TR TWEET ., N [0x271000000001 (1021 T [42949672960001 ) % H

T8, 2B A TR EUET.,. CNTEHRTI . 232 x 10* + 1 = 42949672960001

8byteX=F%l
u64: :from_le_bytes
AND ©xOFOFOF OF OF OF OF OF
* 8x0000080080000A01 >> §
AND ©x@OFFOOFFOOFFOOFF
x 0x0808080000640001 >> 16
AND BxBOOOFFFFBOBOFFFF
* 8x0000271000000001
>> 32

29
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MSB LSB PR
0x38373635  0x34333231
"s678"  "1234"
0x68070605  0x04630201
0x4E43382D  @x22170C01
0xB04E4338  0x2D22170C
0x604E0038  0x0022000C
Ox162E0D80  0x84D2080C
©0xB008162E  0xBDBE04D2
0x6000162E  0x000004D2
(5678)  (1234)
©0xBOBCOT4E  0x008004D2
(12345678)  (1234)
0x80080080  0XBOBC6T4E
() (12345678)

. 30
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8byteRMDXFI%Z 64bitZEEH (C D EIRIBIETEHA(9)

Rust COO—RICTDE, COXDIRRERUICIEDFT,

fn parseuint_raw8b(s: [u8; 8]) -> u64 {
(((((ub4d::from_le_bytes(s) & oxofofofefofefofof)
.wrapping_mul((10 << 8) + 1) >> 8) & 0x00ffeeffeeffeoff)
.wrapping_mul((100 << 16) + 1) >> 16) & 0x0000ffffo0EOffff)

wrapping_mul( (10000 << 32) + 1) >> 32
}

FS7x UEE10000{EIDparse 32bitEEEN(~1047) 64bitTFEEN(~201f7) 128bitFEEN(~3917)

117,630 ns/iter 238,559 ns/iter 720,681 ns/iter
(+/- 1,631) (+/- 2,310) (+/- 16,091)

65,094 ns/iter 131,462 ns/iter 364,676 ns/iter

XFHEENSINFT D

(+/-717) (+/- 1,320) (+/- 4,186)
s \ 32,570 ns/iter 56,551 ns/iter 94 753 ns/iter

VAN Pr-S AR S o = , ; ,
D ENFRETENYFEI D (+/- 420) (+/- 637) (+/- 568)

Mizar/d+ & — <http://github.com/mizar>
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kg A+BDM i3 REEELL

8bytEE®I$§UE64blt§Eﬁ;ﬂ fn parseuint_raw8b(s: [u8; 8])

[CHEIRGETEIR(10)

x86 64 7> SICEMU =D
BICOLSRRRUICRDET,

L > XZRAN4E]L #IFEH3E,
ANDEEN 3, 57 MNEEN3[ET
WIBTETTCVWDIENRTEHNE T,
NERRDFEE. SIMDL 2 XA

ZRHWCED ERVLWXYID TIHESIE (C
WITDIEETEFXT,

http://github.com/mizar

(((((ub4d::from_le_bytes(s) &

.wrapping_mul((
.wrapping_mul((
.wrapping_mul((

}

parseuint_raw8b:

movabs
and
imul
shr
movabs
and
imul
shr
movabs
and
movabs
imul
shr
ret

rax,
rax,
rax,
rax,
rex,
rex,
rax,
rax,
rex,
rcx,
rax,
rax,
rax,

<< 1) +
<< )
<<

1685102592571150095
rdi

rax, 2561

8

71777214294589695
rax
rcx,
16
281470681808895
rax
42949672960001
rcx

32

6553601

#
#
#
#
#
#
#
#
#
#
#

#
#
#

OXOFOFOFOFOFOFOFOF
ANDIEE

x BxA01

A8Ew ST b
OX0OOFFOOFFOOFFOOFF
ANDIEE

x 0x640001

Al6Ew T
OX0OPOFFFFOPOOFFFF
ANDJEE
0x0000271000000001
HHE

A32Ew 2T b
return

32
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N ket A+BHSHsH S REEE(L

128bitEBEH S XFHADZEH#a(1)

2128 ~ 3.4028 x 10%° KD, 128bitEI(IHRA 39 MTDOEHK(CIRDET . 6868 ~ 6998 =
TOD 41D 10000 BDXFFIZBRIER L. AFSNIZE%E 10000 EE (CEH, 4HZ &
(CHAUET. (diviem:BREICKD> TZDOBEEEFOMmMA ZRDDEE)

340282366920938463463374607431768211455

)

<

rem 1032

3402823/66920938463463374607431768211455

TN

<

rem 10'®

3402823/6692093846346337/4607431768211455

TN

<

rem 108

34@28236692@938!46346337|4607431 /68211455

STAN

ivrem 104

A

3402823/6692093846346337/4607/4317/6821/1455

10%2 & 10%° TORE - FIRE (L. RIRDORust CIERBEEANEW (VI I 7RED
128bitBRES TS U [[ludiveis MEDND: LLERAEWN) OT. FETmEILLET,

. 33
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S kgl A+BD S48 REEE(L

34028236692093846346337/4607/431768211455

3402823

669209384634633/4607431768211455

3402823

6692093846346337

46074317

di

vrem 1032

>
di

ivrem 107

68211455

3402823

6692093846346337

46074317

di

ivrem 108

68211455~

3402823

6692093846346337

46074317

6821

Mizar/d+ & — <http://github.com/mizar>
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1455/<
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SOkt A+BD St D REFE(L

128bit BB\ 5 X FIINADZEH(2)
128bit(RX 39 #HT)DEE# % 10%° TRHREL. LAITHT & TAI 3247 (ICHEIT B,

128
128 2 L 2 1 v
z CLuEi (10321><({WJXLO32JXW)S1O32

fn divrem_1e32(x: u128) -> (u32, ul128) {
// (y8, y1) = (floor(x / 16732), x mod 16732)
// floor((27128)/(16432)) = 3462823

let mut y0 = ((((x >> 64) as u64 as ul128) * ) >> 64) as u32;

let mut y1 = x - (y@ as ul128) * ;

if let Some(yt) = y1.checked_sub( ) A
yl = yt;
yo += ']

}

(ye, y1)

: . 35
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k@:jﬁ A+Bh SiashD BRESE(L

128bitEE#bh 5 XFINADZEH#A(3)
32 HTDEEER %= 10'° TREL. L7164 & TAL 16 HTICHEIT B,

2107 1
reZ, 0<z<10% <207 (w —1)<({iJ><{ Jx )3 -
1016 243 1016

fn divrem_1e16(x: u128) -> (u64, u64) {
debug_assert!(x < ) ;
// (z8, z1) = (floor(x / 16716), x mod 16716)
// floor((27187)/(16716)) = 16225927682921336

let mut = ((((x >> 43) as u64 as ul128) * ) >> 64) as u64;
let mut = (x - (z0 as ul128) * ) as u64;
if let (zt) = z1.checked_sub( ) {
z1l = zt;
Z0Q +=
b
(z0, z1)
} 36
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N ket A+BHSH8HS REEEL

128bit B L 5 X FFINADZER(4)

push ri15

push ri4

ush ri12

BEOREESEEUBAD TS T S A i
mov rbx, rsi

s 5 It . . . T 14, rdi
7FL}EH E"J Td: 128 bltBﬁE—@ \J j I\ 'j T 75541:5 __ud1vt13 % ﬂ? 22\\;abs :15, E8;14407@33341983648
movabs r12, 5421010862427

Ull:l:ll LJ_CL\E D . I/t/zgd)'fﬁﬁﬁ%b\% < . push / mov rdx, r1s

mov rcx, ri2

pop WFEELUTCTWEDTARIONWNE TCTHNZE I, call  qword ptr [rip + __udivti3@GOTPCREL ]
mov rcx, rax
mov rsi, rdx
imul r12, rax
const D32U: ul128 = ) mov rax, rcx
: 5 mul r15
pub fn divrem_1e32_std(x: u128) -> (u32, u128) { i S
let y0 = (x / D32U) as u32; imul  rsi, ri5
— o . add rsi, rdx
let v1 = x % D32U; sub S
(y@, y1) sbb rbx, rsi
} mov eax, ecx
mov rdx, ri4
mov rcx, rbx
add rsp, 8
pop rbx
pop ri12
pop ri4
pop ri5
ret

: . 37
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SOkt A+BD St D REFE(L

128bitEEEIH S X FHIADZEH#A(5)
10%? ToOREEHER{LULIEBEED T TS 14

WG DIFCH USRS, LS RADEREN

D CLDDOHWRTENET,

const D32U: ul128 = ;
pub fn divrem_1e32(x: u128) -> (u32, u128) {

// (y8, y1) = (floor(x / 16732), x mod 16732)

// floor((24128)/(16432)) = 3402823

let mut yo0 = ((((x >> 64) as u64 as ul128) * ) >> 64) as u32;

let mut y1 = x - (y® as ul128) * D32U;
if let Some(yt) = yl.checked_sub(D32U) {

yl = yt;
yoe += 1
}
(yo, y1)

http://github.com/mizar

divrem_1e32:

mov
mov
mov
mul
mov
movabs
mov
imul
movabs
mov
mul
add
add
adc
add
adc
movabs
cmp
movabs
sbb
cmovae
cmovae
adc
mov
mov
ret

rg,

ecx,
rax,

rcx

rsi,
rcx,
rie,
rie,

ro,

rax,

ro

rioe,
rax,
rie,

ro,

rcx,
rdx,
rdx,
rdx,
rdx,
rcx,

ro,

esi,
eax,
rdx,

rsi
3402823
rsi

rdx

-5421010862428

rdx

rcx
8814407033341083648

rdx

rdx
rdi
r8

rax
rie
-8814407033341083649
rax
5421010862427
rie
rie

rax
0
esi
ro

38
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SOkt A+BD St D REFE(L

128bitEH S5 XFIINAD
Zsita(6)
N FN—DFER:
o fitEh: 1 DB D DO EFE (HEAL S/ F2)
o 1EE: 1T DD L0ELN T DHIEX

o B RUStDBE T A - WVAICLDE
(128bitE%Y)

e HIF: RUstDIEE T A - WVAHICLDED
(64bitEE#Y)

for &e in values.iter() {
use std::fmt::Write;
write! (&mut s, "{}", e).unwrap();
s.push(' ');

}

o 7rfR: SEIDE
o #EHR: SEIDE

7<(128bitE£X)

Jx=
<
Z(64bitEEE])

39
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== U128 _std == U128 lib u64_std == ub4_lib

®
2
fu
=
=
12]
o
c
@
c

20

Number of digits to output

http://github.com/mizar
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SOkt A+BD St D REFE(L

let c_std = || -> String {
let mut s = String::with_capacity(N * 40);
for & in values.iter() {
use std::fmt::Write;
write! (&mut s, "{}", e).unwrap(); // BEDIA—NVHIICKDED
s.push(' "); // ZEBXFXUD., write! RDTA—X W bXFHCEAXNFMZDLD., ZESDHHEN

}
s
}
let c_lib = || -> String {
let mut s = String::with_capacity(N * 40);
let v = unsafe { s.as_mut_vec() };
let r = v.as_mut_ptr();
let mut p = r;
for & in values.iter() {
unsafe {
decd4le.rawbytes_u128(&mut p, e); // SOHERUZEIIIL—F>ZFUH U
*p = b' ' // ZEXFEXUID
p = p.add(1);
}
}
unsafe { v.set_len((p as usize) - (r as usize)) };
s
}

stdhRE=%E: Qiita: Rust CHUEZE#E U e X FI ZED & = (dltertools::joinHV iR
http://github.com/mizar
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N ket A+BHSHsH S REEE(L

fE: REOEE{EDAI (1/6)

[z (FRFEZ (ceiling): NIRRT (oo ME)ID EF. |z (FRBEIZX(floor): N LA T (—oo ME)YID T T

z,yeZ, x>0, y>1 — [qsz_lJ:V_lJH (RHE R & R D RER)

Yy Y Y
BRER - WRBN D DIEE/NSTWVWIEES 1 d BRE, o BBREL ¢ )\SA—H,r: d,t DRI DE

2! 2° +d— 1
d,r,t,x e Z, 1<d, 0<t, rz([—-‘xd—?):({ + de—Zt), 0<re<?2

d d
A 2txa: _2t+'r><:1: _YB‘FTZBJ_VJJ 2t_2t—l—r O<rw<1
d 2t | d 2t |  Ld 2tdl Ld d| d '’ — 2td ~ d
151l -
290 290 x 290 4 875776 x T 875776x T
€Z, 0<z<1l19x27< > | x=|= X - = | =
* =7 875776 H 108w 290J { 108 290J {108 i 290 108J {108J
245 [ 245 T 245 1 1168 x T 1168z T
€Z, 0<z<175x2¥< N = = = | =
’ =7 ) 1168 { 104w : 245J { o 245J Lo4 o 104J L(f*J
219 219 7 T 219 1 19 T T 122 x
€Z, 0<z<43690 < — — Z | x > — |
v =*= 12 Hlo2 219J { 102 219 1 [ 102 i 219 102J [102J
911 o1l T 211 1 9 T T 2x T
7, 0<z<1024="— 2l x = | = _ :L_J
re = > Hlo-‘XQHJ { 10 21 _10+211><10J 10 49
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the: RED=REI(EDH (2/6)
f5l: 64bItBRIZT 0 <z < 2% &UT |2/3] & |2/10°| DIRE %= RiETL:
zeZ, 0<z<2% H265“ 265J {2654—1 2325J:L§+265xX3J:{§J

290 T 29 1 875776 x X 875776x X
€7, 0<875776x < 2% — Z | x = | = N — = | =
v - v HlOE‘-‘ 290J { 108 290J Lo8 i 290 108J {108J

pub fn udiv3(x: u64) -> u64 {

X /

}

pub fn udiv3_shim(x: u64) -> u64 { // LOREERUsEIEN TN DEE
((x as u128) * ((( << 65) - 1) / 3 + 1) >> 65) as ub4d

}

pub fn udiv1e8(x: u64) -> u64 {
X /

}

pub fn udivie8_shim(a: u64) -> u64 { // EOBEEHEEUREBENETNDEEEL
((x as u128) * ((( << ) - 1) / + ) >> ) as u64

}

: : 43
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S\ kg A+BHSHEsH D REFE(L

e REDEE{EDHI (3/6)

Bl: 64bItIRIBET 0 <z < 2% & UT |2/7| DBE% Ri#E1t:

267 1+ 5 T T 26"+ 5

67 _ _ = = 64 — M ==
x e, 0<br<?2 — { - X267J_{ 267><7J_ 7 (72_7Z_L/2 < - (L/I:%\)

267 5 267 5 264 5
A + < 2%, K 7+ —264)><%J:{ i ngcto 64bitiEBE (CUNDBTZHER LT
267+5 20 +5 o z 264 x 1
e (5 —2)xww)xﬂ M T2 x| ) <o)
1 264 1 5 7% 1 a-+0b b—a
M B ) a] (st e)

64
DER(E ({2 7+5 X 2924J +az> X %ODEBﬁODMbit}JD%j—/(—7D—%@ﬁ§“59&%%L/'Cb\iﬁ“o
pub fn udiv7(x: u64) -> u64 {
x /
b
pub fn udiv7_shim(x: u64) -> u64 { // LOREERUsEIEN TN DEE
let t = ((x as u128) * (((T1u128 << 67) - 1) / 7 + 1 - (1u128 << 64)) >> 64) as ub4;
(((x - 1) >> 1) + 1) >> 7
}

s 44
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e REOEE{EDHI (4/6)

B: 0 <z <10 <280 & LT |2/10% | =FBRELT B0

61 2115 299 299 + 26794881687 A 6 299
27" < [1016—‘ = [W—‘ = £16 = 4153837486827862103 < 2™, 1.28 x 2™ < 56794381687
61 0o 6 299 \ 26794881687 | /2" |
z€Z, 0<26794881687 |z/2"°| <2¥ — 0<|z/2"%] < Wi » 0< 259 <1
299 |z/2] 29 4+ 26794881687 |z /2% |z/21%] 26794881687 |z/2'° |z/2] z
= H516-‘X 299 J:{ 516 AP J:{ Fl6 T 299 w 516 J:{ 516 J:{lolﬁJ
// 10124 KimDEE x DANICH LT floor(x / 18416), (x mod 18416) =:t&
// ceil(27115 / 16716) = ceil(2499 / 5716) = 41538374868278621603
// 0 <= x < 18124 < 21860
//  --> floor(floor(x / 2716) * ceil(27115 / 16716) / 2799) = floor(x / 10"16)
pub fn udivremlel6_less1e24(x: u128) -> (u64, u64) {
debug_assert!(x < )
let y1 = (((x >> 16) as u64 as ul128) * >> 99) as ub4;
let y0 = (x - (y1 as u128) * ) as u64;
(y1, yo)
}
45
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SOkt A+BD St D REFE(L

pub fn udivie8(x:

X /
}

pub fn udivie8_shim(a:

ué4) -> u64d {

((x as u128) * ((( << 90) - 1) /

}

# x86_64-unknown-1inux-gnu

udivie8:
mov rax,
movabs rcx,
mul rcx
mov rax,
shr rax,
ret

udiv1e8:

o
-6067343680855748867

movk
Fdx movk

umulh
26

1sr

ret

http://github.com/mizar

+

) >>

X8,
X8,
x8,
X8,

X8,
X0,

u64) -> ued { // LOBERERURECH=NDEER
) as u64

#52989
#33889,
#30481,
#43980,
X0, x8
x8, #26

# aarch64-unknown-1linux-gnu

1s1 #16
1s1 #32
1s1 #48

47
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k@ﬁ A+Bh S48 D BESIRIL

pub fn udiv7(x: u64) -> u64 {

X /

}

pub fn udiv7_shim(x: u64) -> u64 { // LOBEEHEEUGREIEH SN DEEL
let t = ((x as u128) * ((( << 67) - 1) / 7 + 1 - ( << 64)) >> 64) as ub4;
(((x - t) >> 1) + 1) >

}

# x86_64-unknown-1linux-gnu # aarch64-unknown-1linux-gnu

udiv7: udiv7:
: mov x8, #9363

:gzabs ;Zz, ig§5249153387078803 vk gl R T

nul oy movk  x8, #18724, 1sl #32
- movk x8, #9362, 1lsl #48

sub rdi, rdx
- umulh  x8, x0, x8

shr rdi

lea rax, [rdi + rdx] sub X9, x0, x8

<hr rax’ 5 add x8, x8, x9, lsr #1
' lsr X0, x8, #2

ret

ret

. . 48
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A+BHh 5D EEFE(L

// 10724 KmDEE x DANCHUT floor(x / 18716), (x mod 16716) %=5tE
pub fn udivremlel6_less1e24(x: ul128) -> (u64, u64) {
// must be x < 18424

debug_assert! (x < );
// (28, z1) = (floor(x / 16716), x mod 16716)
// ceil(24115 / 10416) = ceil(2499 / 5416) =
let = (((x >> 16) as u64 as ul128) *

let = (x - (z@ as ul128) *

(z0, z1)

# x86_64-unknown-1linux-gnu
udivremlel6_lessle24:

mov
shld
movabs
mul
mov
shr
movabs
imul
add
ret

rax,
rax,
rcx,
rcx

rax,
rax,
rdx,
rdx,
rdx,

rsi
rdi, 48
4153837486827862103

rdx

35
-10000000000000000
rax

rdi

http://github.com/mizar

4153837486827862163

>>

) as u64;

) as u64;

# aarch64-unknown-linux-gnu
udivremlel6_less1e24:

mov
extr
movk
movk
movk
umulh
mov
movk
lsr
movk
madd
mov
ret

X9,
X8,
X9,
X9,
X9,
x8,
X9,
X9,
X8,
X9,
X1,
X0,

#30807

X1, x0, #16
#45331, 1sl
#25903, 1sl
#14757, 1sl
x8, x9
#2420047872
#30989, 1sl
x8, #35
#65500, 1sl
x8, x9, x0
x8

#16
#32
#48

#32

#48

49
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N ket A+BHSHsH S REEE(L

fe: REDEE{EDAI (5/6)

REDITHENAETIETIIHE (SE 10°2 1 10 TORERBIETRHWEAE):
(d M2DRFETRAWVEE) : d: BREL, ¢ : #WFFEN, s,t : )\S A -4
d,s,t,xeZ, 0<s, 0<t 2°<d<206) 26+ =0 (modd),

9 (s+t) (d 23)

0<z< + 2°
~ 2(s+t) mod d

. (% _ 1) < ({%J {2(7)J 21t) < % (BHOFMEERESR)

— Es| 2[5 e < 15]) ermsmmenzam)

(P 20RBHBDBE) : d B, © BRI, 5,1 : /(S5 A —F QORFHTRU\EERF LA E
d,s,t,x€Z, 0<s, 0<t 2°<d<206t) 267 =0 (modd), 0<z

N e s e e A

Mizar/d+ & — <http://github.com/mizar>
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N ket A+BHSHsH S REEE(L

fE: REOEE{EDHI (6/6)

AIE: (d D"2DRFEHTIRWIGE) OFHM : d : BREL, x : HREL, s,t: /(S A—5

d,s,t,zcZ, 0<s, 0<t 2°<d<20t) 26 £ (modd), 0<z<

O

|

—

—

Mizar/d+ & — <http://github.com/mizar>

9(s+1) (d _ 23)

+ 2°
2(s+t) mod d

200~ 2°) (-2 &2 )

2(s+t) mod d

—25(26") mod d) < (2 — 2°)(2¢) mod d) < 209 (d — 2°) ((2¢*) mod d) & #1733 )

0 < 2@+ _ 2526 mod d) < (z — 2°)(27) mod d) + 231 < 20s+)¢g (2(23+t) ZEY)
(z — 2°)(267) mod d) + 225+ 2(2s%1) _ 25(2(5+t) mod d) ( 1

<
2(s+t)d - 2(s+t) <0 2(s+t)d

2 <zx—-2°<

7&%“7‘5)

T T ( _9s )( s+t modd) +2(23+t) P 7
a U= (3 - 2erd 7 Ge=r)

S 2(s+t) g = d

T . T — 98 2(s—|—t) 1 T 2(s—|—t)
_ _ <
d )<( 55 {dJ2t)<<{23J{dJ2t)_

i
2] -1z U;J V(;*”J ;J <2 Ema@omzER)

(

T z — 2%)(205+1) — (2(s+8) mg T 2(stt) _ (2(stY) mod d (s+1)
( 1) (z — 2°)(2 (2 dd)) ( ( ) {2 J)
( S

51
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N ket A+BHSH8H S RE

=E{E
3]

128
a5 2 1 77
12
teZ, 0<z<2® —— — | == — — | < —
10 10 2 10
- # x86_64-unknown-1inux-gnu # aarch64-unknown-linux-gnu
at IS udivrem_1e32: ud1vrem_1e32:8 460487
e - mov ecx, 3402823 MoV we,
& nov rax. rsi mov X9, #18137646891008
N ~ ' movk w8, #51, 1sl #16
® mul rcx
N . nov r8. rdx movk x9, #31315, 1sl #48
3 . movabs rex, -5421010862428 d Ay s=one?
S ) ' mov x13, #-18137646891009
~ mov r10, rdx nulh <8 x1. x8
. imul 1@, rex :no\ljk 10, #53906, 1sl #16
N o movabs r9, 8814407033341083648 ' '
S 8 o« e o rd movk  x10, #64273, 1lsl #32
=STR = e g mov x14, #16731
:2§ = add P movk x13, #34220, 1sl #48
N ~dd e b movk  x14, #11629, 1sl #16
§|g"\\§$* g - r10' e umulh  x11, x8, x9
AR T add o e movk  x14, #1262, 1sl #32
g AS I GE D d 0 . mul x12, x8, x9
BT 0 9 adc rex, r madd  x11, x8, x18, x11
e N eg movabs rdx, -8814407033341083649 o '
Pl A0 © adds x12, x12, x0
255 ANY cmp rdx, rax adc x11, x11, x1
SXxSIXZ movabs rdx, 5421810862427 dd 9 x12. x9
ISR xS sbb rdx, r1@ aces By My
ﬁ?q_? t g‘"""’E ) ! - adc x10, x11, x10
ooy 2k cmoyae T ! cmp x13, x12
B ONTNNS T cmovae r9, rax b 14 11
R - sbcs xzr, x14, x
Kagszzewg W™ ade 8,4 cinc x0, x8, lo
SIS < mov rax, r8
~ c NN 0 0 Y% N csel x2, x16, x11, 1lo
SSENNAHH A ~— mov rdx, r9
~ 0 csel x1, x9, x12, lo
N et ret 52

httpi//github.com/mizar



http://github.com/mizar

reZ,0<z<10%

>> ) as u64;

) as ub4;

) A

) as u64 as ul128) *
(z0 as u128) *

((((x >>

(x -
(zt) = z1.checked_sub(

// floor((24167)/(10416)) = 16225927682921336

// (z6, z1) = (floor(x / 16%16), x mod 18216)

// must be x < 18132
debug_assert! (x <

let mut
if let

// 10432 KiBDEE x DABICHUT floor(x / 18216), (x mod 16416) %=:tE
let mut

pub fn udivrem_lel16_less1e32(x: ul128) -> (u64, u64) {

107
<2 — |-

SOkt A+BD St D REFE(L

2107
243J X 1016

# x86_64-unknown-1linux-gnu

udivrem_1e16:

mov rax,
shld rax,
movabs rcx,
mul rcx
movabs rcx,
mov rsi,
imul rsi,
add rsi,
add rcx,
movabs rdi,
Xor eax,
cmp rsi,
seta al
o cmovbe rcx,
- add rax,
MR mov rdx,
~= ret

http://github.com/mizar

rsi
rdi, 21
16225927682921336

-10000000000000000
rdx

rcx

rdi

rsi
9999999999999999
eax

rdi

rsi
rdx
rcx

# aarch64-unknown-1linux-gnu
udivrem_1e16:

X0, #43
#12209, 1lsl #16
#-2420047873
#42341, 1sl #32
#34546, 1sl #32

#57, lsl #48

#35, 1lsl #48

#2420047872
#30989, 1sl #32
#65500, 1sl #48

x10, hi
x8, hi


http://github.com/mizar

S\ kgl A+BDSHaH S RER R

https://rust.godbolt.org/z/d xEYz4v

e;O ~ Other~

= e ore~ em
EXPLORER '
Rust sour 12X rustc 1.71.0 (Editor #1) & X
A~ BSsave/load =+ Addnew..¥ WV Vim Rust v rustc 1.71.0 v (4 -Copt-level=3 v rustc 1.71.0 @ -Copt-level=3 ~
p p
; i i: Intel x86_6 64 11 E el
i // B8 Intel x86_64, ARM aarches WiEMEITORE LD 11 ILEER A @i~ v~ BV ++ /- A~ @i~ Y- B . +v S
3 pub fn udiva(x: u64) -> ubs | 1 example::udiv3: [ 1 example::u
2 x /3 2 mow rax, rdi 2 mov %8, #-6148914691236517286
c 1 3 movabs rcx, -61489146912365172685 3 movk x&, #43691
- 1 X x8
6 pub fn udiv3_shim(x: u64) -> ue4 { 4 mul rex 4 umulh  x8, x@, iu
7 ((x as ul28) * (((1ul28 << 65) - 1) / 2 + 1) >> 65) as u64 s moY rax, rdx : 1s Hip Sy Gl
8 L 6 shr rax ] ret
9 7 ret 7
o a , s udiva im:
10 pub fn udivieg8(x: u64) -> u64 { c 8 example::udivi_shim:
11 x / 160068000 El example::udiv3_shim: 9 mov ¥8, #-6148914691236517286
eeeeeaee
17 L 16 mov rax, rdi 10 movk X8, #43691
13 |::|ub £n udivies_shim(x: u64) -> usd { 11 movabs rox, -6148914691236517285 11 umulh %3, x0, x8
3 — 1
14 ((x as ul28) * (((1ul28 << 08) - 1) / 168EEEEEO + 1) >> 08) as ubd 12 mul FE 12 lsr sy sidp Gil
15 1 13 mov rax, rdx 13 ret
15 14 shr rax 14
+ N P ivief:
17 pub fn udiv7(x: ud) -> uss | 15 ret 15 example::udivies:
18 X /77 6 6 mov X8, #52989
10 1 17 example: :udivie8: 17 movk %8, #33889, 1sl #
28 |::|ub £n udiv7_shim(x: u64) -> u6s { 18 mov rax, rdi 18 movk %3, #38481, 1s1 #
— (X J R, i o "
21 let t = ((x as u128) * (((1u128 << 67) - 1) / 7 + 1 - (1ul28 << 64)) >> 64) as u6d; 19 MEWEDS e LR 1e mEtls g, fHEOEE. Lol ik
22 (((x - 1) »> 1) + t"- 5 2 o 28 mul rox 28 umulh  x8, x8, x8
23 3 : : . ’ 21 mov rax, rdx 21 lsr x0, x8, #26
94 22 shr rax, 26 22 ret
25 /7 27128 FEBOEH x OAAICHLT floor(x / 18°32), (x mod 18°32) #E{E 23 ret 23 o
26 pub fn udivrem_1e32(x: ul28) -> (ub4, ul28) { 24 i . 24 e.<ample..uc_\-le.,_;hlm._
27 /f (z@, z1) = (floor(x / 16~32), x mod 1€~32) 25 example::udivleg shim: 25 mov %3, #52989
o // floor((2~128)/(18°32)) - 3402823 26 mav rax, rdi 26 mavk %8, #33880, 1s1 #16
29 let mut ZE; = ((((x »» 64) a5 u64 as ul28) * 3482823) >> 64) as ubd; 27 movabs rcx, -6867343688355748867 27 movk X8, #30481, 1sl #32
. e oo 26 = (7 (20 as u128) * 100868 R 28 mul rex 28 movk %3, #43088, lsl #48
31 iF let Some(zt) - z1.checked_sub(1906@e08E000008000008000000809000 2 oEY Y GO 29 iy iy B
32 71 = 7t: - 38 shr rax, 26 38 lsr %8, x8, #26
12 :e . 1) 31 ret 31 ret
33 @ += 1;
2 . 32 32
- ',_e 71) 33 example: judiv?: 33 example: :udiv7:
25 1 T 34 movabs rcx, 2635249153337873363 34 mov x8, #9363
37 ) 35 ov rax, rdi 3t movk %8, #37449, 1ls1 #16
. v _ . i . - 35 2 ET ; 8724 #3
18 // 10°32 FEOES x OAAITHLT floor(x / 10716), (x mod 10°6) FFE ¥ il A3 36 mels ot Calie deil 3
- P —_ 37 d rdx 37 v 936 #4.
3% pub fn udivrem_lel6 lessle32(x: ul2B8) -» (u64d, ued) { - =ub e iE - mow_c iy 2R, Izl
40 // must be x < 1832 38 shr rdi 38 umulh %8, x0, x8
41 debug_assert!(x < 180080200000096000820808602082088); fz lea rax, [rdi + rdx] ?2 sub X9, X, Kf -
42 /f (z8, z1) = (floor(x / 19-‘16)J x mod 18°16) e shr rax, 2 46 add x2, x8, x9, lsr #1
‘s - 41 t 41 ~ X8, #
43 /1 Floor((2"107)/(10"16)) = 16225927682921336 fl T /l L= Bl £ith (7
44 let mut z8 = ( b 47} as ub4d as ul28) * 16225927682921336) »> 64) as ubd; 42 42 H5
a3 N e udiv P .
5 let mut z1 - (z@ as u128) * 100000600GEE0A0000) as ub4d; 43 example::udiv7_shim: o . .
if let Someuzt 1. checked sub(10686086002020888) 44 movabs rcx, 2635249153387873863 44 example: :udiv7_shim:
. eeeaaeees) { X :
2t- - 45 mov rax, rdi 45 mov %8, #0363
Z:a r/aj' Eé < > 46 mul rcx ™ 46 movk X8, #37449,
o e . L 5 e
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SN key! A+BHSikeh3 REREIL
FPOOEEHER - TEH

e CASE 1: [Elprintln: E1TKFR 537ms :
https://judge.yosupo.jp/submission/149768

e CASE 2: BufWriteffA3: E17HK5fE] 222ms :
https://judge.yosupo.jp/submission/149239

e CASE 3: —E(C&FRMHAD: EITHFE 213ms :
https://judge.yosupo.jp/submission/149269

e CASE 4: mmapfEF: E17HFfE 191ms :
https://judge.yosupo.jp/submission/149279

e CASE 5: B AR HDRER E: E1T7HFRE] 54ms :
https://judge.yosupo.jp/submission/1504/70

AE(E. CASESDIEHHEREZDY —R0— REXRRL
ER—SDRIU—>3 3y RTT,

http://github.com/mizar
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https://judge.yosupo.jp/submission/149239
https://judge.yosupo.jp/submission/149269
https://judge.yosupo.jp/submission/149279
https://judge.yosupo.jp/submission/150470
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HD &FE\EIE

Many A + B (128bit) T DFADE Submission List
% L0 CESORTHBRREES D s
x99,

CESFALNC10:ELNS2:ELNDEZEN
ZizAWNT . 10EHDF I TIRE
ZATD EVWDYIIRDT, FHFEINEFFAD
EREGFNDIEDERDIEDTY,

https://judge.yosupo.jp/submissions/?
problem=many aplusb 128bit&order=
%2Btime&status=AC
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Fastest Submissions

abcl76

Problem
d - Wizard in Maze

Y oYoli WAVA

e - Coprime

abc276

e - Round Trip

abc277

e - Crystal Switches

abc278

c-FF

abc282

d - Make Bipartite 2

abc282

e - Choose Two and Eat One

Fastest
#39583732 17ms mizarjp

#39139951 23ms mizarjp

#36922510 10ms mizarjp

#36835455 35ms mizarjp

#39521560 27ms mizarjp

#37363957 30ms mizarjp

#39487837 11ms mizarjp

abc283

b - First Query Problem

#37591131 12ms mizarjp

abc283

e - Don't Isolate Elements

abc284

d - Happy New Year 2023

#37589533 11ms mizarjp
#37871413 3ms mizarjp

abc285

d - Change Usernames

abc287

d - Match or Not

abc287

e - Karuta

abc289

d - Step Up Robot

abc289

f - Teleporter Takahashi

#38145408 24ms mizarjp
#38441125 11ms mizarjp
#38546029 35ms mizarjp
#38825162 6ms mizarjp

#38877573 15ms mizarjp

abc290

c - Max MEX

abc290

d - Marking

#39049092 12ms mizarjp
#39049375 26ms mizarjp

Mizar/d+ & — <http://github.com/mizar>

abc293

Problem

d - Tying Rope

abc293

f - Zero or One

abc293

abc294

g - Triple Index

c - Merge Sequences

abc294

d - Bank

abc296

c - Gap Existence

abc298

f - Rook Score

abc300

d - AABCC

abc302

d - Impartial Gift

abc304

e - Good Graph

abc305

d - Sleep Log

abc307

e - Distinct Adjacent

arcl52

b - Pass on Path

arcl158 b - Sum-Product Ratio

arc158 c - All Pair Digit Sums

tessoku book h - Two Dimensional Sum

Fastest
#399089992 25ms mizarjp
#39667931 6ms mizarjp

#39893894 161ms mizarjp

#39893227 17ms mizarjp
#39920030 17ms mizarjp
#40275393 19ms mizarjp
#40687882 57ms mizarjp
#41063134 Sms mizarjp

#41565791 36ms mizarjp
#41968115 54ms mizarjp
#42177274 68ms mizarjp
#42932150 2ms mizarjp

#37894497 11ms mizarjp
#39710167 14ms mizarjp
#39731553 58ms mizarjp

tupc2022 a-Sum Sort

tupc2022 c - Flip Grid

#37536471 31ms mizarjp
#39400989 7ms mizarjp
#39452326 52ms mizarjp

57


https://atcoder.jp/contests/abc176/tasks/abc176_d
https://atcoder.jp/contests/abc176/submissions/39583732
https://atcoder.jp/contests/abc177/tasks/abc177_e
https://atcoder.jp/contests/abc177/submissions/39139951
https://atcoder.jp/contests/abc276/tasks/abc276_e
https://atcoder.jp/contests/abc276/submissions/36922510
https://atcoder.jp/contests/abc277/tasks/abc277_e
https://atcoder.jp/contests/abc277/submissions/36835455
https://atcoder.jp/contests/abc278/tasks/abc278_c
https://atcoder.jp/contests/abc278/submissions/39521560
https://atcoder.jp/contests/abc282/tasks/abc282_d
https://atcoder.jp/contests/abc282/submissions/37363957
https://atcoder.jp/contests/abc282/tasks/abc282_e
https://atcoder.jp/contests/abc282/submissions/39487837
https://atcoder.jp/contests/abc283/tasks/abc283_b
https://atcoder.jp/contests/abc283/submissions/37591131
https://atcoder.jp/contests/abc283/tasks/abc283_e
https://atcoder.jp/contests/abc283/submissions/37589533
https://atcoder.jp/contests/abc284/tasks/abc284_d
https://atcoder.jp/contests/abc284/submissions/37871413
https://atcoder.jp/contests/abc285/tasks/abc285_d
https://atcoder.jp/contests/abc285/submissions/38145408
https://atcoder.jp/contests/abc287/tasks/abc287_d
https://atcoder.jp/contests/abc287/submissions/38441125
https://atcoder.jp/contests/abc287/tasks/abc287_e
https://atcoder.jp/contests/abc287/submissions/38546029
https://atcoder.jp/contests/abc289/tasks/abc289_d
https://atcoder.jp/contests/abc289/submissions/38825162
https://atcoder.jp/contests/abc289/tasks/abc289_f
https://atcoder.jp/contests/abc289/submissions/38877573
https://atcoder.jp/contests/abc290/tasks/abc290_c
https://atcoder.jp/contests/abc290/submissions/39049092
https://atcoder.jp/contests/abc290/tasks/abc290_d
https://atcoder.jp/contests/abc290/submissions/39049375
https://atcoder.jp/contests/abc293/tasks/abc293_d
https://atcoder.jp/contests/abc293/submissions/39908999
https://atcoder.jp/contests/abc293/tasks/abc293_f
https://atcoder.jp/contests/abc293/submissions/39667931
https://atcoder.jp/contests/abc293/tasks/abc293_g
https://atcoder.jp/contests/abc293/submissions/39893894
https://atcoder.jp/contests/abc294/tasks/abc294_c
https://atcoder.jp/contests/abc294/submissions/39893227
https://atcoder.jp/contests/abc294/tasks/abc294_d
https://atcoder.jp/contests/abc294/submissions/39920030
https://atcoder.jp/contests/abc296/tasks/abc296_c
https://atcoder.jp/contests/abc296/submissions/40275393
https://atcoder.jp/contests/abc298/tasks/abc298_f
https://atcoder.jp/contests/abc298/submissions/40687882
https://atcoder.jp/contests/abc300/tasks/abc300_d
https://atcoder.jp/contests/abc300/submissions/41063134
https://atcoder.jp/contests/abc302/tasks/abc302_d
https://atcoder.jp/contests/abc302/submissions/41565791
https://atcoder.jp/contests/abc304/tasks/abc304_e
https://atcoder.jp/contests/abc304/submissions/41968115
https://atcoder.jp/contests/abc305/tasks/abc305_d
https://atcoder.jp/contests/abc305/submissions/42177274
https://atcoder.jp/contests/abc307/tasks/abc307_e
https://atcoder.jp/contests/abc307/submissions/42932150
https://atcoder.jp/contests/arc152/tasks/arc152_b
https://atcoder.jp/contests/arc152/submissions/37894497
https://atcoder.jp/contests/arc158/tasks/arc158_b
https://atcoder.jp/contests/arc158/submissions/39710167
https://atcoder.jp/contests/arc158/tasks/arc158_c
https://atcoder.jp/contests/arc158/submissions/39731553
https://atcoder.jp/contests/tessoku-book/tasks/tessoku_book_h
https://atcoder.jp/contests/tessoku-book/submissions/37536471
https://atcoder.jp/contests/tupc2022/tasks/tupc2022_a
https://atcoder.jp/contests/tupc2022/submissions/39400989
https://atcoder.jp/contests/tupc2022/tasks/tupc2022_c
https://atcoder.jp/contests/tupc2022/submissions/39452326
http://github.com/mizar
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= Ya.)

e Rust (FFETRITENATERWNDIT UL
o I —F TV IVLNAILDEEIRE T, BRICERBEIEUEEDXIDEWNWES
e Rust FEZEICELKCLETCTETIEETCIN, BRATCENZBHNIEZETED
o FFI (foreign function interface). 1> >7t>J5. £/RA1>45. etc
Euuk(ﬁi(?f\ unsafe IREP D DB EZEZIMEL DD, WAWARTEB.H1E?
EERIEDEF/ALD ZZE!
o _C:B AREAZOEREZEIEB(CEHARS TEARALEKXRTI ., TS A
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p< 11 [
ER S
SEFEARAUTOVWEBEAN. CDKD BEFEEIDEVNDBITTI,

o X F5l-float (C++) : https://github.com/fastfloat/fast float

float— X5l (C++) : https://github.com/jk-jeon/dragonbox

X F5l -int (Rust) : https://github.com/pacman82/atoi-rs

int—>3 % (Rust) : https://github.com/dtolnay/itoa

X F 5l -»float (Rust) : https://github.com/aldanor/fast-float-rust

float— X%l (Rust) : https://github.com/dtolnay/dragonbox

BRE/RIFEDRTRIE 7L T U X s (Rust) : https://github.com/AaronKutch/specialized-div-rem

. 59
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VRCH#I OB EEA

\"- :r-.v HEE@WDH
o F(CIME230FtE~ (AtCoder Beginner Contest (ABC) (]
F{EH) ABCRES= VRChatERmIlI D 1175 = >/ Discordfid [VRCE
o AtCoder Beginner Contest (CUJ7)LS A LTSI JOE8 AFDFELE ! 1 .
O > CH/EkN B A4 EEFUSIMU T IEE
LIz A5 TEEST. Groupt 1 >R > RIC A
THULWOHWERESZP D TWVWEXRT, ¥IHTDA (XA > (IAtCoder/d LD TONCIZOE I I, CTFIE
(& Discord / VRChat Group (CE&IILTHEWLZAN EICHEN S S8 ETHOKTY ! )

AL—XTZEBWVWET,
o https://discord.gg/VDQMrAb

discord.gg/VDQMTrAb

#VRChat
o https://vrc.group/PROCON.7592
o FICHIER (O>F X BMARVAE): —YhIMES . 3
Bp Do ANerioutu s Conmure

e 2023-06fl{&# SECCON Beginners CTF 2023 (C

WRGIBFSEsH - — s TSN (204i1)

v
=
H
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2023-07-21(5)21:20 ~ 23:20 yukicoder (CC
https://yukicoder.me/contests/447

hid A FEEDWriter&E UTERICSILE LUz, <ol e
® A fElRE (& AtCoder Beginner Contest T BftlE £ | A S AT
EO#MBEZEBELTNET,

r contest 390 #I=

U7 ILIALTDSIEEESA. BENEDIRLY,
MUISIC, CVWDATH, MBEPRERZRBRTRDIIC
ITTE. BESTAICEUVATIHETZS EBNET,

fAL: 5[0 2023-07-216H1#

AT HiIE 2023-05-26FH

http://github.com/mizar e
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yukicoder contest 1815

2023-07-21 21:20:00~2023-07-21 23:20:00 (2n)D 15 A ~TT,
SNEFRLEEFHDERA. BESANESNES. BEEREINEALXTT,
BREEFCLDATI T+ —EHBD=EA,

Solved Fav

NI
pY|
‘?

F)N— REEE L~
orimaru gl PCTprobability {# tatyam

orimaru |y 5RE gp M _arﬁP CTprobability @) tatyam
orimaru g PCTprobability € Mizar @@ tatyam

robability .;« amentorimaru & Mizar

robability =4 amentorimaru || /2 G Mizar

orimaru B;EQI zari{PCTpr:z:yah
-4 amentorimart E-‘;.z:j- Q@ Mizar

9999 RIsELZIEEE Wy

9999 TeEgIFns WW

9999 dEaIFnE WRW

9999 G2EZIENE WARW

9999 928 IENEE WARW

9999 925423E388 WWWY  re¢ GlinTFraulein
9999 LR Wl Wk gl PCTprobability
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#[inline]
pub-fn parseuint_arith8le(a: u64) -> u64 {

(((((a & oxofofofofofofofof).wrapping_mul((10 << 8) + 1) >> 8) & 0x00ffo0ffoOffoOff)
.wrapping_mul((100 << 16) + 1) >> 16) & 0x0000ffffoQQQOffff)
.wrapping_mul((1_0000 << 32) + 1) >> 32

}
#[inline]
pub fn parseuint_arith8be(a: u64) -> u64 {

(((((a & oxofofofofofofofof).wrapping_mul((1 << 8) + 10) >> 8) & 0x00ff00ffoOffo0ff)
.wrapping_mul((1 << 16) + 100) >> 16) & 0x0000ffffoQQQOffff)

.wrapping mul((1 << 32) + 1_0000) >> 32
}
#i[inline]
pub fn parseuint_arith4le(a: u32) -> u32 {
(((a & ox0fofofof).wrapping_mul((10 << 8) + 1) >> 8) & 0x00ff00ff).wrapping_mul((100 << 16) + 1) >> 16
}
#[inline]
pub fn parseuint_arith4be(a: u32) -> u32 {
(((a & oxofofofof).wrapping_mul((1 << 8) + 10) >> 8) & 0x00ff00ff).wrapping_mul((1 << 16) + 100) >> 16
}
#[inline]
pub - fn parseuint_arith2le(a: ul6) -> ul6 {
(a & 0x0f0f).wrapping_mul((10 << 8) + 1) >> 8
}
#[inline]
pub-fn parseuint_arith2be(a: ul16) -> ul6 {
(a & 0x0f0f).wrapping_mul((1 << 8) + 10) >> 8
}
#[inline(always)]
pub - fn parseuint_arithil(a: u8) -> u8 {
a & oxef
}
Mizar/d+ & — <http://github.com/mizar>
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