HROEXFTOHSIHE !
F2GIC % AEATLEID?]

JA4YS5345aTART,
HROM T2 —ZBAT=.
ZILOVXLDOEREBNLET,

Challenge the world's genius programmers!
"Isn't it good for second place?"

Introducing a number of algorithms
that challenged the world's top coders

In programming contests.

[JOT 5207 CO4EBIFE ) - Martial arts prograrmming
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— Google Code Jarn., TopCoder, ACM/ICPC 75.&
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* The result of the contest is 2/370 in Japan and
71/82k in the world.



Binary Search
DIVTHEESNEY - MNEHTITINDHEZT 310" 5)DEEZEZ
%, REEBEFUHTRIATNER(IXNFBETY)
Answer the location of the sorted, doubled data specified in the
query. (It is necessary to devise to eliminate duplication before
calling the standard function)

Fa1—MZIVORETT ., 84 L7 MIRERICS LV,
;FVTH, HEMIONTIVSER T, SEBM1VTYDATREELE,
This is a tutorial task, but because there are many timeouts,

I saw that the trap was set, and solved it with a 3—level index.

Binary search statistics & best solutions

Users accepted Eul:-rrnsslzuns ] cesde
487 5221 (1126~ 1978 444 453 < 1185 >

All DA DODC ASM AWK BASH EF C C# C++ 4.3.2 C++ 4.0.0-8B C50 strict CLPS CLD] LISP =k LISP clizp D ERL F#
FORT GO HASK ICON ICK AR 185 15 LA NEM NICE NODEIS CAML PAS fpe PAS gpc PDF PERL PERL & PHP PIKE PS
PRLG PYTH 2.7 PYTH 3.2.3 PYTH 3.2.3 n RUBEY SCALA SCM guile 5CM gobi SED ST TCL TECS TEXT WSPC

(mank | oate |  user | RESULT
Fi

2014-01-17 Syed Sarfaraz Akhtar o pted

13:03: 3%

2012-03-15
3 19ER 14 satsquare ConTue=a

SRR TYDAERER S DI—FTY, ILAY FTTR,

This is the code for the 3—level index creation part. It's elegant.

void index(register int key) {
INDEXI1[index1] = key;
if (0 == (index1++ & INDEX BIT MASK)) {
INDEX2[index2] = key;
if (0 == (index2++ & INDEX BIT MASK))
INDEX3[index3++] = key;



Binary Search DAE— FOXRICH-zDTO— FEFVTHFELE,
fBRIE, 26T A1 L7I MIB LD, ATLEDRDIDLITT

I was worried about the speed of Binary Search, so I wrote a
code. The result is the second place, and it seems that a lot of
timeouts are due to an error in preprocessing.

int binarySearch(register int key) {
register int low = 0;
register int high = element - 1;
while (low <= high) {
register int mid = (low + high) / 2;
register int midVal = ELEMENTS[mid];
if (midVal < key)
low = mid + 1;
else if (midVal > key)
high = mid - 1;
else
return LOCATION|[mid]; // key found
h

return -1; // key not found.

Binary search (/problems/BSEARCH1) statistics &
best solutions

Users Wrong Compile Runtime Time Limit
accepted Submissions Accepted Answer Error Error Exceeded
2843 30754 C {ﬁz 4 ) 10749 2586 203 ( ..-*{-‘!IF:.
RAMNK DATE USER RESULT TIME MEM LANG
‘_:-'} ’ kunio himei (fusers/himeif) accepted 4 D.L}ﬁ A\ 2.8M C
2 q_;:». kunio himei (fusers/himei/) accepted | \_0.05 / | 17M CPP
3 20181114 kunio himei (fusers/himeis) accepted 006 35M C++

= 21 3-10-21 Cfusersimernels) accepted 0.07 4.7M C++

i Feedback



\2

Xn+1 = Xn — (XnAZ - 2)/2 Xn

* 1.41421356...(Up to 2 million digits)
* Source code size limit: 4096 bytes

FEEDEZELETILT YL (Faster multiplication)
QERA R 0(n"2)
@Karatsuba A GEEARIDHELZFEEZIETEHE 0(n"1.585)
QFFT - BET—')TE# O(n*log(n))
(mramk |  oate |  user | mesut | TiMe | mMEM | LanG |

e €. Guerher 00064 1443 17BM  JAVA

3 e weltfremd 66666 18.66 178M  JAVA

[ RANK | DATE | USER | __RESULT | TIME | MEM | LANG |

e @qr/u ki Ta r@ 2000000 16.89 48M c

e Mainak Biswas 2000000 11.14 48M c

Igﬁ;ﬂi-gs Paulo Roberto Santos de Sousa 159494940 17.42 26M

CERBOMTIX. RRXOBUEHAEDEMARTT, CCETE
EYBLDIZ, 2FEM”MYELT=,
EI1RATYT EFTCITELDST=DTTM, PILTYVXLDOX
[CE>TWV =, FFTOFa1—=245 Tl ESIZ8HYER A,
ZCT.REBATAHLICLFELE,

2

The top of the C language is the University of Tokyo's
numerical calculation specialist.

It took 2 years to get here.

I wanted to go one step further, but the tuning of FFT, which
was mentioned in the book on algorithms, did not help.

So I decided to change my religion.



L B e e e

Vé//ﬂ\\\m’ﬁ’"/«;? SRt Rabert Gerbicz / 2000000 )
2 > 2 STk kunio himei W

3 s U merix 1820002

4 e Michael Kharitanav 1820002

5 SRR HeRaNIX 181 8002

& Tk Miteh Schwartz 1802242

7 e Jehn Dee 1800002

B TR [Retired] Blue Mary 1777002

9 T Vikhyat Kemapati 1710002

10 R Musitz Gronbsch 1600002

- :-Lll:aag?l-g? (Tjandra 'Eila'tl;ti;-;au mawman) P

12 A MIKA 1048577

13 oeaan Francky 200685

FEHEBYRUMLEL =, (O—FIL, 21StepTY)

ECAT.RLUTOMYTa—FE(X, AZLTWNADTLES

N? EOWEIL, I—FKRBE,
IMNIRLUTZBHRALTNLILTT,

2.67

1.72

275

2.7

275

272

275

272

275

2.34

2.51

2.65
1.0

&.2M

9.5M

10M

B.9M

B.9M

&.9M

8.2M

&.2M

&.EM

F.5M

F.6M

F7.6M
F.6M

PIKE

FIKE

PIKE

PIKE

PIKE

PIKE

PIKE

PIKE

PIKE

PIKE

PIKE

PIKE
PIKE

(ChiZ. CalcT. 2al—oa ET>TLBREIZRIEEL)

Successful as expected. (The code is 21Steps)
By the way, what are the top 3 coders below?

What is the secret? If you look closely at the code,

It is an integer operation below the decimal point.
(This was noticed when doing a simulation in Calc)



// PIKE
Gmp.mpz P, Q, XX, X = Gmp.mpz(
/*3908*/" xwi8wu07adrr252yctSifirkojip848tumv2cct34790c¢sm ... ", 36);
int main() {
int n = X->size(10),
i=2;
P = Gmp.mpz(pow(10, n-1));
while (10 >=i++) {

n <<=1;
Q =P->pow(2) * 10;
XX = X->pow(2); 1 XX=X"2
XX /= pow(10, XX->size(10) - n);
X *=(15* Q) - XX; /I X=1.5-0.499...
X /=P;
P=Q;
}
string R = (string) (X << 1); [/\N2=2*X
R[0] =".";
write(''1%s", R);
return 0;

SEEEDMIL, 36HEMTE UL =IHEUGOTT,
Pikel&. GNU Multi—Precision Library (GMP) ZA&L TL\E T,

The first spell is the default value (4k) in 36 hex.
Pike includes the GNU Multi—Precision Library (GMP).



Factorial challenge (f&%)
EZONEHTEICHETS n! O n 23K 5,

Find n of n! Corresponding to the given number of digits.
(1<=x<=10"9)

120,000,000

o A3=UV5 DA (Stirling's formula) ...

' _..’.,T(H)“ (] 1 1 139 )
MEVEMN T 12n T 288n? ~ 5184013

60,000,000

40,000,000

20,000,000

553, HiMOMEANKEVED,
FoVIhERT BEEOBVRETYT, = ¢ ow ol
Given the large range of digits,

This is a very difficult problem because cash cannot be used.

US9DALTWSEHC PN TV X L BREE LIz, #TEITENTY,

The algorithm flashed while I was relaxing. Enlightenment in Zen.

mmmm

2011-03-15

21:42:18 =L accepted 80 / 178M JAVA
3 ey Darko Aleksic accepted 217 177M  JAVA
[ RANK | paTE |  useR | REsuLT | TiME [ MEM | LANG |

261 S numerix accepted 8.02  9.0M RUBY
262 086 prateek | accepted 8.12  2.6M i
263 e Tarun Chabarwal accepted 8.40  1.6M C

264 e Masao Hara accepted 10.65 178M  JAVA
265 e The Bartender accepted 13.05 3.6M  HASK
266 e shrey accepted 13.68 178M  JAVA
267 s Nihav Jain accepted 14.33 178M  JAVA
268 e Geoff Scrace accepted 14,39  42M L

AWK 269 zg;?égigf kunio himei accepted 14.72  2.1M AWK

EHHLLREMME, "AWK"TT—E—TF, LITLV\SDIE.
SANIIZEST=, FAY AT, PysonT R2—EREENTWNVET,
What a difficult task is “AWK” is booby.

Above is A rival German, called Pyson Master.



# AWK
BEGIN {

split(""1 13 167 2698 36297 459090 5569418 65702631 756723270 1000000008,
FACT)

split("1 15104 1043 10159 100503 1000618 10006510 100019089 130202809"",
FACTn)

NFACT 2PI =2 * 3.141592653589793

NFACT_LN10 =1log(10)

NFACT _1DLN10=1/NFACT LN10
h
1=NR { T =8$1; next
h

{ print lookup($1)

if (NR>T) exit 0

h

# Stirling’s formula
function nfact(n, xx, ii) {
xx = (n * log(n)*NFACT _1DLN10) + (0.5 * log(NFACT _2PI * n) *
NFACT_1DLN10) + ((-n + (1.0 / (12.0 * n))) / NFACT_LN10)
ii = int(xx)
return (0 == (xx -ii)) ?ii: (ii+1)
}
function lookup(key, low, lowFact, mid, midFact, f, dd, rate) {
if (1 == Kkey) return 3
if (3 == key) return 6
for (f =10; key < FACTIf]; --f) ;
low = FACT|f]; lowFact = FACTn|f]
rate = (FACTn[f + 1] - lowFact) / (FACTI[f + 1] - low)
midFact = lowFact + int(rate * (key - low))
while (1) {
mid = nfact(midFact)
if (key == mid) return midFact
dd = int((key - mid) * rate)
if (1>=dd) && (-1 <=dd)) {
if (key < mid) {
do mid = nfact(--midFact); while (key < mid)
return midFact
}
do mid = nfact(++midFact); while (key > mid)
return (key == mid) ? midFact : (midFact - 1)
}
midFact += dd



SR C. 2MIICHOELE, by TEDEWE, RIS ADE D,
7790 7A-LOEBNTY XEVYALRICER)
T3YRIA-LOEVGS, REBATILENDYET,

In C language 2nd place. The difference from the top is the
difference of the spice or the platform

(note the memory size) If the platform is different,

I need to change my religion.

[ RANK | DATE | _____USER _____ RESULT TIME | MEM

1 223%3 :14-?3 numerix: accepted /EI/ZE 245\ P;zc =
2 23;31;254‘18 kunio himei EF:PFT:' \ZE 1. }/ e
4 22;;3:?6;? Ashutosh Kumar accepted 0.31 2 BM 543'-;
4 ot Krystian Plackowski accepted 0.40  1.6M C
5 e Michael Kharitonov accepted 0.43 28M  CtT
2?;2132“535 Krystian Plackowski accepted 0.43 E';'z"

HEHOHEIZ. d#MoOMcTHRShS, EC(EHNRELC) ABOMIE. EHOBEICTE#RIAD

log,(zy) = log, = + log, y

Users accepted|Submissions | Accepted| Wrong Answer | Compile Error| Runtime Error Tiu': Limit EZl-:ZI:EEIIj
254 1700 ( 556 : 370 127 191 - 458 >

All ADA DOC ASM AWK BASH BF C C# C++ 4.3.2 C+ + 4.0.0-8 C99 strict CLPS CLOJ LISP sbel LISP clisp D ERL F#
FORT GO HASK ICON ICK JAR JAVA IS LUA NEM NICE CAML PAS fpc PAS gpc PERL PERL & PHF PIKE PS PRLG PYTH 2.7
FYTH 3.2.3 PYTH 3.2.3 n RUBY SCALA SCM gulle SCM gobl SED ST TCL TECS TEXT WSPC

1 2 3 4 5 &} 7 B g 10 1 Mext =

n% FHIEL L E mrEEcm-oTLESS.

Fank | DATE | user | mesur | Time [ mem | anc |

-.]__---

223%314:3 numerix accepted \n .26 / 240k F"“-S
4 22;:133?11:? Ashutosh Kumar accepted 0.31  2.8M EII
4 22:?&2231 Krystian Plackowski accepted 0.40  1.6M C
5 Tty Michael Kharitonov accepted 043 28m  Ctt
b e Krystian Plackowski accepted 0.43  2.6M S5
‘ or0san kunie himei zfpfnd 052 177M  JAVA

A=)V R e BB ERALTERULRE MICBYELE,

The Stirling approximation was transformed using the logarithm
theorem to become the top.



LALTER%, FAYARRSERELTEEL .
ZIADIE. HEEEELY . BR. 35 FEBEKOLAYEL
tz, LU, CARRMITrYEESN-EETIE, [IFEHIRE
SHEODT, FASAR T, Loa D ALICKELELT:.
EHICROVEDIE, RI—UL T DELEADHLTNBIE
TF, BAEE, HIRLCREICSIEBLELE,

But a week later, the Germans noticed and counterattacked.
From there, a reciprocal fight was held, and as a result, both
rounds became KO.

However, if the ass is taken by such a monster, my feelings
will not go away, so the Toyota method has been used to
improve it.

The last thing | noticed is that the Stirling approximation is
round only is. Item 4 has been removed and brilliantly
separated.

EEBHDA ., =EH | (Oh No, the worst!)
'RANK |  pATE |  wserR |  REsuLT | TiME | MEM | LANG ]

2013-06-13 accepted

1 11:27:19 kunio himei it run /' 0.17 \ 1.7M C
2013-06-13 .
2 17:30-47 numeri x accepted 0.17 / 284k mﬁ“s

iz, HEDR (The fountain of wisdom that will not wither)
n\" 1 1 139
n! == \/ﬁ (:_) (] : - )

T 12n " 28802 ~ 5184007

. '!, B .h; 7 , : | [
r - - S0 L E e 3 Z;Hlﬂ.t'ﬂﬁﬂ‘

"maNk |  pAaTE |  user |  RESULT | TIME | MEM | LANG |
S T weenme T i am o
: \1‘
2013-06-13 . \ ]
E 17:39:47 numerix accepted \‘?j?‘/ 264k P::E
3 ot Ashutosh Kumar accepted 031 2.8M  Ctt
4 v Krystian Plackowski accepted 040 1.6M c

FATFIEL, 2~3MFT. BhWETFTH, TLv+—%
EZFTBEHNEFEA,

The idea is a few and it will die, but if you keep applying
pressure, it will not die.



Finding maximum possible number
BZoNI=HIE( ~ 1075H7) Hho, KHTRIBRLTHIKS ., K O#
EZEAL,
What is the largest number that can be obtained by removing
K digits from the given number (1 to 1075 digits) ?

Users Wrong Cormppile Runtirme Time Limit
accepted Submissions Accepted Answer Error Error Exceeded
328 (3215 )( 747 ) 1030 205 394 837
mmm

2013-02-11 (Tiandra Satria Gunawan) C++

Rz 11:26 (BEE) accepted 0.06 2.7M Abon

2013-02-11 (Tjandra Satria Gunawan)

07:56:21 (HBE) accepted

2013-02-11 (Tiandra Satria Gunawan) C9g
4 0B-10-25 (WEE) accepted 0.09 1.7M B

2013-02-11 (Tjandra Satria Gunawan) CHt

07:58:02 (H8E) accepted -

L abdou 00 accepted C++

18:37:54 43.2

FILTYV X LEEZTWAERETHEETT,

EBEN CH(AVERITDERE)IZAETHDEMOHTREL -,
BHRBE (X, A1VERTOADNT)—TT,
BEAIZFKAVIE, AOXTTTIREEELETT,

HARAIZ, TOPGRR)EHIEFHEDAN (EX)ZRMT-1EHTT,

This is a confusing task when thinking about algorithms.

I saw C language lose to C++(Indonesian student) for the first time.
Information education is more hungry in Indonesia.

By the way, Germany has a lower population but higher grades.
Japanese people only saw TOP (Kyoto Univ.) And people of
numerical calculation (Univ. Of Tokyo).



[
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ORrNWBMBODOSOO

High—speed one—pass algorithm

DOF—S0a#&EFE EEXE 10THD ERHEHNTE)

@mEJ374EL, ATEEEEICPDVUIVIRERD, KIEEES,

QETEMDAS— L., FHINTDIREHRISED,

@ LD, ROMEDKETFIENETCESEFICKETERSD
KELIZT—HZHIRT S,

O EHTHHAIRRT5FTRNET

(FOIJRTHH LD, BEMGRIBRTS7ZH)

BICERIETIIEHIC, AIRRFH R EREICLET,

(AVEL-3D%EHmH Ty 1B Ik TEED)PEINET, IFXZEEZS)

Chid. TOIRT, 7% AICEESEILICINEBTEET,

(D Surround the data with sentinels (maximum value 10)
(no boundary judgment required)

@) Make an area graph and put acrylic plates on the front and back
to make an aquarium.

(@) Start from the beginning and proceed to the next if it is flat or
downihill.

@ If it's an uphill slope, pour water on yourself until the next point is
submerged and delete the submerged data behind.

®) Repeat until the specified number of digits is deleted.

(The reason for doing nothing downhill is to remove it from the valley
bottom)

To make it even faster, the deletion completion judgment is not
necessary.

(The look—ahead cache of the computer is cleared when branching.
Refrain from the IF statement.)

This can be avoided on the downhill by moving the data backwards.



void maxNum(char *begin, char *end, const int kk) {
#define GURDE '~'
register char *deletefirst;
char *deletelast;
begin[-1] = end|[0] = GURDE;
{ /] delete:
int k = kKk;
register char *pi = begin;
while (pi[0] >= pi[1]) ++pi; // MY (Pruning)
for (deletefirst = &pi[-1]; ; ++pi) {
register char next = pi[l];
if (pi[0] < next) {
deletelast = pi;
if (0 >= --k) break;
while (*deletefirst < next) §{
--deletefirst;
if (0 >= --Kk) goto deletend;
}
} else *++deletefirst = pi[0];
§
} deletend: ;
{ register int tail = end - deletelast - 1;
memmove(&end[-tail-kk], end - tail, (size ¢t) tail);
begin[-1] = "\n';

BNZ7ITVALE, ILBY FTREIZRAFET
COFIVTIXLIF, HVTLBEEICRIVIEFELE,
IF=FDUE, BERERBICRBE T,

bRHIC, [ERMBEE I TLSDIE, [SHITHEITT,

Excellent algorithms are elegant and impressive.

This algorithm came up when walking.

Walking is great for health and meditation.

By the way, what “Void priest” is doing is “Walking Zen”.

All rights reserved ©2020 awkdj.org (E&##LL)
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