P2« IKTICESR
V2728320297

S MY AGRIASEL Tk
2025F11H28H

D140 I RINEFT
AEH (hE FE=DD) @kdmsnr
kado.masanori@waicrew.com

?’Pc\i crew
494 7 LK T1L


mailto:kado.masanori@waicrew.com

- A {FH (@kdmsnr)

- BRINEDENER - M
> D4 D)L RS AFKENHR
« PIVPAMIVER S/ J—VRI—KPVvITOEALIE

> RRBFKRF FERH)

- LV

—7PDlcHD

>

sa6Mm

1Y

T2vAl
LhOANT 74T A

F-LOFPREQREQMELS[ZUHNIAV]OKBEDAR

S

Q&Macm:

4 7 LixKXTE

U—-5J)Ld—Fk

KORBWI—RZEELzHD

BT FETEREI2 05 ERZRER !

EKLLWI—-FZRJEZETDH. BNEI—FE
RIcBRICEZL TS D EHh>TL %o

051058 HES RS BB TLA0Y T 25— CERE S

27075V WsE!

OREILLY"
FIAU— T

Fiedh
LROAAS F4 T X

Clean
Craftsmanship

Clean
Architecture

IR )=4 4
TQIFT L

Fyrove
éunnnnu‘
“hozaxe

A970095=07

Ruby

P TEr T
D L L A e

RUNNING

LEAN

¥

1AV - ‘o

B e A L
b V) P
:”;‘;-_ , &

JOIFMORINY
HELAVELE

i;acéi;ook

C=rFer?



¥l - K7 (1952~)

Clesi
Archltecture

EAIZEASA T TR

lllllllll

7’-—3?-‘;"7-1-«’0)/-'
V—UEENRD
HUTHA!

https://enWikipedimorg/wiki/Rggert C. Martin



https://en.wikipedia.org/wiki/Robert_C._Martin

P21 NI DEE (A1)

» 195294

- 19704 : SREFEZ(CHE
ZE. BT
> 1976~1988% : Teradynett (K1) e Obuicr-ORiewTeD .

SR |\ 77, [ATIONS USING
=== [1i£ Booct METHOD

» 19725 (?) : #59B.

++J

VLISSIDES » JAMES O. COPLIEN « IMMO HUNEKE = ROBFRT C. MARTIN » |
1 M. COGGINS » [OHN LAKOS » STEVE BALL ¢ JOHN CRAWFORD #= IFR
FITZPATRICK = ALBERTO ANTENANGEL! » HERB SUTTER  RICHARD GILLAN
IATTHEW TIMOTHY
HARRISO RAD) = |
IORST MA L‘-I N VLISSIDES
M - o PATRI
|

Compiled and introduced by f |
Robert C. Martin

[ EAMEDRY -7V 34

\l

> 1986~1990¢%

oue e with a forewor d by Stanley Lippman

+ CHDLBEICCH++EAT I TV MMEQ@ICEES

> 1990~19914 : 71U—5>Y R & U CRational TIEE

llin
11

» Grady Booch&UMLY —J)LHF Roserr ¢ artiy SIGS REFERENCE LIBRARY KA A

» 1991~20104 : Object Mentortt (f23)

- ZEEEFE. IVYILTa VI HE

> 1996~19994 : TC++ Reporty sHimEE-

Alll

?\Pc\i crew

T4 7 ILViIxKXETH



271« KT DERE (&3F)

» 19994 : Kent Beck& TDDICHEE=D — oAb

TR 53] 7‘13&.{

) — VA AN
7 S \\ cm— #c—'—l O - ~ v, l;' s "‘ .
', 4, T ~ g f!', g N e i R ), v
» 2001 F : PIYPAMILNZTD T RANDRERE M, ~ ) e
) Bty ) Y | : e
AT AN L =~ /A 3§ L\ PELN A
g NNl 1 h N . R LARMELICTICE

James Newkrk

. ' ‘ 'S/ 4 f » \ ¢ \ .\\"\ “. \ \
( - d N\ \ \ \ RN
) LB, / N N\ N\ VL L LRV
T ( RN ,' \ : L \, \ \ ..‘\ \‘.‘ .'.. .
/I \} [ Z AR Y
/ B 7 7/ N\ e /
\\ \\ \\ m o "'.‘ Wi '} h Ry e =5 Robent C Martin
’ 54 7 Y
— ) AT A.-'___‘ L .“./ o & X
\\ SRS Gyt Pl , - f"’, TP :'y‘\'.'_ y‘.\}\: V2=laReZa=1r=2 + QI=h C =P/
T T e / DS / /'f,r?,-"i‘a}* Ay HARY + TRAER s AART R
B N s 7 Uy ! SO F T 1 4 by A
oS / / R N BAE R TAAAL ARG —-—
e 7 W/ Bas - = IININ A A
e ¢ S N TN 7 1k

> 20014

XS AT ar~rno

> 2008F 1 U—=VY -v3vD,

- Object MentorttHMEIEE
> 20104 : F@sl{F=Rgs
SFEME (IR P. .

Code

F‘t:cr'c Martin @
LHEE R

ZA721OMER &
AEOMEE |

HF AL B TAIEREECRIZS SN A6
WY 70T BFERW BT B [T A v B SOFT
BRSEE PSR TA IV B a7 Me L N E&fR

?’.pc\i crew

4 7 LixKXTE



Rz st (B

Robert C. Martin Series Robert C. Martin Series
SECOND EDITION

Wel. =
Programmers CIeﬂgbgfde

A Chrqnici_e of-_God,égsf.frbm Ada to Al Agile Software Craftsmanship

Robert C. Martin
Foreword by Ml(dh D. Marl@n
Forewerd by The name Is ThePrimeagen Afterword by Justin M. Martin

Robert C. Martin

?\Pc\fcrcw

T94 7 VxR TH



&SN LITEEE

I _
C|qé7a*,ﬁ

Architecture Craftsmanship
ENZ A 7R T ORRGE LR BT, 2L 4, (B

| Robert C. Martin &§
ID,:'bor? C Martn B Robert

YT Y.

FORMGE
etk aEd |
B3 DBV DIE
BERD!

T—X77F X0 |
wawghb‘tgﬁ;:
HUTHB!

ASCH
Dm0

A
-1 7



=&DOHEIDIL
1. 952k vT

2. IR HHEE

3. B

4. >V T)V1RE&E

5. SOLID/REl

6. 2OU—27P—FTO0F+%

?\Pc\t crew
T4 7 LIk T



1. 9970892997



V7 bz PR ERET SN (2011)

=

In short, software is eating the world

i ®> | — Mare findreessen —
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Manifesto for Agile Software Development

We are uncovering better ways of developing
software by doing i1t and helping others do it.
Through this work we have come to value:

Individuals and interactions over processes and tools
Working software over comprehensive documentation
Customer collaboration over contract negotiation
Responding to change over following a plan

That 1s. while there 1s value in the items on
the right, we value the items on the left more.
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Agile Is the ability to create and respond to change.
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Sprint
Retrospective

Product
Goal
Product
Backlog
Refinement
Definition
of Done

Sprint

Sprint

Review

Planning

Increment

Product Sprint
Backlog Backlog

Scrum Team

Scrum Framework © 2020 Scrum.org
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FlaccidScrum

29 January 2009

W© AGILE
W AGILE ADOPTION
W BAD THINGS

Martin Fowler

There's a mess I've heard about with quite a few projects recently. It works out like this:

= They want to use an agile process, and pick Scrum

= They adopt the Scrum practices, and maybe even the principles
« After a while progress is slow because the code base is a mess

https://martinfowler.com/bliki/FlaccidScrum.html
s2 N - https://bliki-ja.github.io/FlaccidScrum/

?Pc\i crew

O4 7 VKT

17


https://bliki-ja.github.io/FlaccidScrum/
https://martinfowler.com/bliki/FlaccidScrum.html

IOv1ILD_HERVL@

> ZLDFBTIE. PIPAMILERDSLADRIREBICE DTV,

» PIVAINI—FE. TOZHINT 29074 R%Z2I—FTEBIFEDHEMARF
LR H>TULWERW, TV ZPUIITICDWTEITCEBIFEAELRL,

- PIVPAMILERBEBEFEEWVICRHNEL S ELTWS,

?\'Pc\icrcw 'l 8
T4 7 ILixrATHL



VYIROIPI7970h92

»ML FERARY TR FISTIRIYELT. VI RY T

§§f)ﬁ:o

I'I1

ZALANDX
A & D

|

TEREHFZEBUTC,

55 (2009)

FiF&ES5EULTWSE, COFENZE LT, FATZBIFLLT D]

\

FUSTRIVYYTOERSZWIEFKRTOZBEOE T % |
EULTDOY 7 D 7HBEDNKE 7&3]%

|

B ‘*

YT Rz T7RITTERLS, BHIESNIEY 78027 %

IRfC T TR <, BERMEDMING
SEIEIT TR, BEfxROIZ 2257405

BE & DA TR<.

https://manifesto.softwarecraftsmanship.org/

?\Pc\icr cw

D4 7 Vi EH

727

FENR/IN—hF—2v T

TRDE, ERDIENSEEBRT BHRNT,
AROENSORARTHZZ EM M oTee

- N7 IBEA LT 2 [F0


https://manifesto.softwarecraftsmanship.org/

II7h20yTDER(?)
> D20 RYY, ElE FEDODHICEHT DEERBRAFIVEFSE. YZRU
ZITDATHD, BEPERICHEBLTED., ISB(CHEDZFSE. IHCHT

P8 ETOREER >TITEITE D LERSNTLSATH S,




20789299 7DEE (FD1h)

> VIRDIPREBEOI T4 VIRFIEERIT D7 O0—F, HHFREDHRAPS
EXDHERNLBRBZEBESEIRE, VIMDITPEROBEEICHTITDYV I K
DI PRAEEORIGTHD., (Wikipedia)

> VY IORDIPOSTRIV I VTR ERNDRWVWIKTY, VI DT PRAFBEEDL
BoDF v UPICEFERZHFSL. BICHULW—ILNPTIZvOZFU. BHZ259
TW CEZBIRTBVI VY RTY, VIRDIFPISITRIVIYTE.
VOO P7RAECEE. 707z vyarUXAL TS53I93714XL, £UTT
214 FZRODRIHDTYI, (Sandro Mancuso FThe Software Craftsmany )

?\Pc\i crew
DA 2 LR B

21




V27892099 TD3IDDEE

3"
c I D=5 IR IIYT
U, JEHE, fas

'Robert C. Martin &
InERR

FORMGE
Eretkzms |
B D HWzbDIE
mBOERD!




miE, E&E, M

* 23‘::>(2:>€;:'__':;?’ (,,\\%géi\ %ﬂﬂZC::~; ii:'__'lﬁk}t:’-_-‘fj’)

> i

e

3. £FEM. 8 (RED3DOT—V (XD

CFRNERBEES. UT P oYUV, VYU FILREE “%:5\\
1%%7:’8/97)0 7\\55\/7\\ (/\07 -+ :Ej“) . lm\(j-Anj—_z I\ - /Tﬁb_yaj/ﬁ%a% 100

Al A s e V27089927 sHE 7 — L

\9y7’;m/
X5 T 7 — RXET KR AR RN —X
?\'PC\fCrcW INERY Y —Z

U4 7 LI TH

a3







EDHE "TER75T7ADE

&1 ERIZFTTIAODEWN

EM7HROY TRAILEFR EaFIA 7, X747, BLUVTRTOBEM - M- bOMHBEZHEE, 2FDEWLEHD
ZNEOETZ, NIEDDENEHBORINEYRITEILZEVET,

ZOMERICEITTWLEWEREICHTS e EE, MBICHTIEREICL, HREZFELLY., ALHFBETHNELRDOLDZ
S FRELEDOFRLBIEABREKRICE W, BoNFETEIILZETRLIE BMLEIRENT L LT LLCBRET, £E
DG, REZDEDPTRTOFERBEZERTIHRIE, WOBFE. REDEFE. EMORTICKVWEIRENTZETELZ
UTHMTEICRSZEICL, EoADEICHERIIW L EEA,

BEREEMTICY-->TIE, fEHEHIMOEIRY BEOHEICLBTILA2EZ, EEXZMALYARERXTH>EHNTRETAZ &
WL EHA,

Fr-ROONTH, BREEZEEZAZ LT, 25V H5BEBBLEFEA. FRICHAICHLEBBORYy YY) —-%2523Z¢%
W=LERA., FMROEFEME B ISTHENOHEBICSTFY EBLET,

BADBEICH LTI, RLTIREFHRTHYS, theEMORLTIALELXT.

Flo, EORIZEV > TITKICE L, TRTEBEORIEICASL I L Z2EZ, LALBRNARELFRLMAEZEA, &<, Be
T, BEAETROWHIAZEDLY, BOOAKICH LTHERZH LTI LRV L EEA,

ARMORF, FFaRLAaweEb, AMAOEFICHLTRMETEILT, SLZOATRETLEVWL DR, ThZeRBRIALSE
Z, AZzRAETZEICHLET,

UEDBEWZIHNE) LINZLRTIEABRVELIE TRTOALDOXRCELFEZBL, £EFELEMDIZATORYHFFEONET L
e LOLEBEWDOEZEANLBELREZTLIEAHBNIE EORVWEITETLIIS

(K#E< I KREBER : BV, NIR=R, R 772K F1E TV27 74X IR, 1985;580-5824% 1) 51 )

https://www.med.or.jp/doctor/rinri/i_rinri/a06.html

?\Pc\i crew

04 7 VixKEH

NP OCRATYS NI RACLIDVE ¥, OOV,

= YT =

L

i Wikipedia (CC FRx-ff7% 4.0)

25

mil|

- 9 xX—TF


https://www.med.or.jp/doctor/rinri/i_rinri/a06.html

l.ﬁ@\%%ﬁ:—k%ﬁéﬁm

2. BMES a— i, BIThOREHETH 5, IREZFLVPHEICKIBOD 2 2 — F2EIRITIRT el Lz,

3. BhlF, a—FDIEFICEET 25 0l2z Y Y — AT EICHET %, ZHud, AT, T, BEARAZELTH 5,

4. FhZ. EEDDEH Z W T v LI, NS MEDH YY) —2AT 3,

5. T, HoWAEASIZEBEWT, AN b 2 L Mo EmzZRET 5, RLTERZAELIEEZ EEL v,

6. ThlZ, AP DLEMEZFO H7DIC, TEEHRODILE2T 5, L THEEREZELETL IR I LIZILRY,

7. ThlE, DO N2 AN—TZ 5 L)1, DPMBEDOANEZ HAN—TZ 5 L HIID 5,

8. ThlZ, BB EREIEDOM T2 IREICEAES 5, SRRV RMESEMED 20w & SITIRRZ L R,

Tl

SOBEKICT AT EIFL W,

9. hix, D7 v 7 7 < —DfmM, FAaE, BF, AFNV2HEET L, ZOMDEMEPRM:ZEE

10. TAE. TADOEMDOEF LM EE2 RS 72, MWaicrew

O 7 VIR TL




2. BMES a— N, WICHLDRK

3. AlZ., 2— FD1EHE

4. FhZ. EEDDEH Z T v LIl NS MEDH Y Y —2AT 3,

5. fhld, HHWHIERITE VT, Bid I &7 S T DIEM 2 &35

NI EITDHEES] &
1. fAlZ. AELZa—F%21ES v,

772 —DWEEDKE RS .

7079 77—GJEL\

r/t; A —7

ICENET itz Y Y — AT EICHET %5, 2, d#lH T,

6. TAlE, TAaED DA PEN

7. Thix. RO ADBFAZ A N—T&Z 5 L9

8. TAlZ, Ml &I

9. W, fhElo 7 77 v —DfmM, FAE, B, AXINVZ2EHET S5, ZOMD)E

10. fAlZ. FADEHiT D

72 IEEICHED 5,

B el kR o %0,

i, HADY

2mO LD, TEBRHDIEZT S, IRLTAE

FELD=0/BR
N IR HESEVEDS R % L 7 x

JE Vf?)q:ih:f

T4 7 NIFEATH

| —a

EEYL-

?Fﬁé%
HETDOREY IcBWT, ITD Z &%ﬁ%

0O £/
B

HEETETH 5, iRDIRPRIEIC /\BIEI@@%:J*{"‘\’Z’EQ% it igocbD%’ -~

P HEZ G TC D 5

EEE

—'Z:JI;

/- P e SNl =l G T

llml

EHOBKICT LI EIF L v,

27




W=/ ma Y

2’9&3 crew

T4 7 LI T1L




VI PHHARICEZSZASRN

\ JUSTICE FOR

i . Ay \ Co s 4 o=
. LI Ao | 4
! 3.4 POST OFFICE j§=~
e A . ; . -
r A ~ N Vg e : :' 4 '0-} : ‘.
A~ | 3 < AN ';i“ k < -
4 \k | TR S
S o

SRY— « RAYUvSINAT A T« X1 (2024)

RESE FRAREDRIFEAFT v T )L 2 i W ICEEE

.

r
4

?\Pc\i crew

O+ 7 LRI TI



https://www.mystery.co.jp/programs/mr_bates_vs_the_post_office/

1% ) AHEREFEFTF

> 2000F (CERMAIBULERETVYRTA TIRSAMV Y [CREE
- RERIBE EDRTHBERE 1000 AL LA RRFENS
- BIEFIR 1 700A
- RIFSPRICUNES : 236.A
- BRRE 4N (= 13A)
- BBEEMAL (2025%F3898) . WEBEZE#S (2025F7H9B)

?\'Pc\icr cw
T+ 27 Ik T1

30


https://www.mystery.co.jp/column/k78ys6nr6j0f4hpj.html
https://jp.reuters.com/economy/QOIKQXZ36FNJDBFDEYX5JTU5MM-2025-07-09/
https://www.bloomberg.co.jp/news/articles/2025-07-09/SZ3UQ0T0G1KW00

2TV DAREIATL (hFY)

> 0SB\ T —IDHRIYAL R

> NI EABBFEAIAAD DS, N70%DHESETEDIRD ZHREER
+ 2023-2024FEICEVWTH. 3D DIDHHESTEDIR D ZHEER
> N Y BAFIF2026F6 A X TICKREREHFZNIET D EHIR
« RO CWVWBREEREH(X349,0004LL £ (2025%F38)
> MBRBIBRE. INEXTISSMENFI RIL (36K EFIL) [SELTWDS

?\'Pc\icrcw 3 .I
T4 7 ILixrATHL


https://spectrum.ieee.org/it-management-software-failures

22 NIRT—F Y RAAFERE

B R EEBOERERDS (F I —k YTk, &
B, ARRROEECLS. YIve, necEnT | NS
BHEB2 OLDT 1 —BIL TV IV OHA REanEsE 2 A VA

77‘—*/5‘ ol
NICIREB &S (C Ut BREOETRE, MEMEEAIBC e
B2 HEELIH ANEEENTT. m—

?\f’c\ clby 32



https://xtech.nikkei.com/dm/atcl/news/16/080808697/

USR] - ELI—RZESELWL

> DANDRD—=F YD TOTSI—DE D FTDIL—ILTE,

> REDY I D PEERE (DAIWDORD—-TY) [CHImzdHles LiehH
LN, 72h He—MRICEEZHIES Ui,

> HARTOTSIV—(E. ZDEIBRIEZRUTROTU>IRSRL,

?\'Pc\icrcw 33
T4 7 ILixrATHL



2L99—0 "RIEDM AT 2D,

5P 22l oo B A LERIRE(*) D oAl

Bz w IES1E



https://www.kobelco.co.jp/releases/1199080_15541.html

2bL99—=0 "RIEDMZ17 7).

5P 22l oo B A LERIRE(*) D oAl

35


https://www.kobelco.co.jp/releases/1199080_15541.html

2bL99—=0 "RIEDMZ17 7).

5P 22l oo B A LERIRE(*) D oAl

?\Pc\icr cWw
D4 7 LVixKT=H

36


https://www.kobelco.co.jp/releases/1199080_15541.html

2bL99—=0 "RIEDMZ17 7).

5P 22l oo B A LERIRE(*) D oAl

2] BEED FEHS D8

- FRIOERENASTY
Egﬂs s AR TWVWEMNS T

WS APEED

Bz

DEICTEDEE

- JL—LHGEunwmhrs 3|

?\[’c\i crew 3 7
T4 7 LIk T


https://www.kobelco.co.jp/releases/1199080_15541.html

2bL99—=0 "RIEDMZ17 7).

5P 22l oo B A LERIRE(*) D oAl

2] BEED FEHS D8

- FRIOERENASTY
IE%ﬂS c HPAIER O TWVNSBED

NS APIEED
DEICTEDIEIE

Bz

- JL—LHGEunwmhrs 3|

IW—=ILHBEZ S

?\Pc\i crew 38
O+ 7 ViK1


https://www.kobelco.co.jp/releases/1199080_15541.html

2bL99—=0 "RIEDMZ17 7).

5P 22l oo B A LERIRE(*) D oAl

CARYIENGE L)) EED_ LR S OB
G e R Y U VAN AN e RS L

- FRIOERENASTY
IE%ﬂS s AR TWVWEMNS T

NS APIEED
DEICTEDIEIE

Bz

- JL—LHGEunwmhrs 3|

IW—=ILHBEZ S

?\Pc\i crew 39
O+ 7 ViK1


https://www.kobelco.co.jp/releases/1199080_15541.html

FIEZIFOIY_FODIE "#kDIigEH.

“RDIEEW(E. DFITHBEZRFIEEZ<DIVIZThH,
ZDREERICHSIRBPHIEBZRHALBVNESEDHDELT
B(CD(FTLNDIEHR CHD”

?\Pc\i crew
T4 7 LIk T



https://en.wikipedia.org/wiki/Iron_Ring

2Y=>—=9—=0Dit "7V —=2VI\V R,
FRARDIRA UL (TU—Y ;) ZEKT 3



http://butunclebob.com/ArticleS.UncleBob.GreenWristBand

7—-TZFT%%?%

> BIEICDOWTCORENILEE—DEFTTH S,

HIRT DA ESREE TH Do
TNZe=2— - TAKREWD,

mIEDRE & (&,

B, BZHDEE. HDIVWIOMZEDEE,
EDSLOREBZBRIEWLWHNEWNWSTEITDREREBTH D,

[t RI7HETRERE

JivEAR

?’Pc\icr cw
D494 7 LVixrXE=1




S5—+ FANTHEHTS

» EBHASKRICIFEO>IEEE, BICROTEBDZRT

Il"".'w:‘:‘
c I DI=20937WR09v7

SREVWWEEE L) EE3E35D7 ) e
Thed, ICUICIPID—ZBUDIEBEDIH? KORCHE
& ViR Y

B B0 DIE

DWANGO

?lpc\i cre U;U

1 7 ILVIEKXTH




fIR2 : RIEDHDSA—F 2RI\

> R UBWI\ T ZFRE S BRL)

» ey D—RZ§HI & (FHAT—ILTIFARLN
» J— RO "EE) OREBICHEEZFODONTOITSV—ChHD

- BEZBREICEETETCIZE VI DI 7THD

?\'Pc\i crew
494 7 LK T1L




R3 : A—FHEBICIFI SN ZAHET S

> O UDIRBTE>ENIS T U TIEY X

> FAVICEEBAT DN (SR LD, ESFRVREHILZR U TH KANE
» DFEDO, FRKI—KZEZS!

c AlD—F o VIDRRIEESSICEE(CHEOD>TVLS (5ULLWLY)

?\'Pc\icr cw
D494 7 LVixrXE=1




R/ EETE

2’Pc\i crew

97 LVIEKXTH




MR—=aTRAAI b L=

SENDPEER
ADD

BQEPRE
cEREDD

L EM e
HTE

DD @™ E D

Programmer

Kevlin Henney &

O’REILLY"
A4 ) =TIV

zNnlE,. TREFELDHELL) T, £&X
BRDNKRCEFICF v THHNELEO>TLEL
LTH., ZUTIZERBUIEDHBR TN D
cELTH, BRECLTHSZDZZED. &

WS IL—JLTI, (snip) TEYa2—-Il%Z
FIVvIOAVITBIRICIE. STFTVvIT D
NFLDHEULLT D) EBDERT,

?\Pc\i crew

O+ 7 LRI ETH



https://xn--97-273ae6a4irb6e2hsoiozc2g4b8082p.com/%E3%82%A8%E3%83%83%E3%82%BB%E3%82%A4/%E3%83%9C%E3%83%BC%E3%82%A4%E3%82%B9%E3%82%AB%E3%82%A6%E3%83%88-%E3%83%AB%E3%83%BC%E3%83%AB/

R4 : INSSHESHII)—RATS

» 55208 FDZEE (KE) TEDLSICTS
.« SEEIFELDHELL
» KOSNTEETICTICU —RATEBDEDICIREZEZTHL

?’.pc\i crew
494 7 LK T1L




RS : MMICFmZENET S

> 7O SN —DMERT BDIE I — REEFTERL, 85T, FFa2 XV RT
YVa1—)l. FHEREDERT D, NS BikGEIICHEZTINE Edy 75,

» UpHEDSIITBDOM?
» CNBHBULK, B&H2ETDODEEZNZAD
k=l HELL )

?’[’c\i crew
4 7 LixKXTE




RO - EEHEZEOS
» RS EMCFNE, DSEXSED UHRLY

- BEMELEK S
c EPNZESOHKD

- BRITEZ XSS (REL—OF 9y IOLEITIH)

r —UCODFXRLPBDIFEHULVLND T, B&HET DODEBZINAD
kel HELL) (3E8)

?\'Pc\icr cw
D494 7 LVixrXE=1

20



ol



fIR7 : thDADAZEAIN—=TESH & DIC,

IDEDAZHIN—TEDLSICHEH B,
- FoATHEET 3155, FL2RCHBELTES.

> M Z LT DREDF AR, —HIC (IRPHNETT) #<ZETHS,

» BB U TCVWBEEICHDORSAIN—ZRIEDD(FIEZEFRWVWESSH?
& "TO0VRASIRAME, EWEND, 720V RZEDE, BAD
CETINND, ¥XT MIEERRBRIELSICIRD,

- 70V b HSRMRZRIEFT B (CE. 1F(CHOEBENREEICEX D,

?’Pc\icrcw 52
494 7 LK T1L



YR8 : IEBICRIE®S

> TEDHBRAITPOTHET ) [CEKZMITXDS

"EDHZAT ) DZDXRIRFEONTUEXRSZ !
- FHIBRBHDEIRYIHNSEIBE S o712 T DHHUE
- BIRRESENBRZIRIRCTETDERL)
- BIED ([FHEXRDH (18) XD T, BIEWRPERTEZES>THATIEEDH?

EHOE - CxEEN+ (BR+]RE)/2)/ 3

s VIOV (RR -&B) /6

?’Pc\icr cw
D494 7 LVixrXE=1

23



RO : MEZEET S

> TDERFX |

- N2RMETHIBTURWL (Rl A&, REGLE)
> BN PREBEFILIBEVWADLADTETHEBLTHIFELS

s HUB. ZO5VWSANCEZBECDEELNLBICIEH D
s D3RIV TZHRA U TWIMENDH D

?\'Pc\icr cw
T4 7 ILixrATHL




MR10 : RIBOFHER LZB 5L

> TOTSV—F3FZTZVPHTIELSIEL, PINETEBIHIIEEFERE, KA
DER(FBERT+ENFTRRICEIELLTWVWD, CNHBEFDZEIZLIES
<< 1eB5, HBRBIEIEEFNITIEWVWD LS IHMELDH D,

» 280700 %5 mITEL DS, ETAZERITELS, DY T77LYRPID—
ﬁ—O\)L—j(C’?‘bD L/ﬁ,‘%(j-ckao ﬁﬂﬂi‘:{fﬁgﬁ,‘%(j‘&5o Hjj%—:%}b(j—d:jo

» BEDEKRGIERISEB UL S, 1960F. 1970F. 1980FKICE LN
S5 (E. RIBES UDLVRIREBHRD DS TULD,

?\Pc\icrcw 55
T4 7 ILixrATHL



miE, E&E, M

* 23‘::>(2:>€;:'__':;?’ (,,\\%géi\ %ﬂﬂZC::~; ii:'__'lﬁk}t:’-_-‘fj’)

> i

e

3. £FEM. 8 (RED3DOT—V (XD

CFRNERBEES. UT P oYUV, VYU FILREE “%:5\\
1%%7:’8/97)0 7\\55\/7\\ (/\07 -+ :Ej“) . lm\(j-Anj—_z I\ - /Tﬁb_yaj/ﬁ%a% 100

Al A s e V27089927 sHE 7 — L

\9y7’;m/
X5 T 7 — RXET KR AR RN —X
Maicrew i 56

U4 7 LI TH

a3







Fa—IIo9I:2

230 A. M. Toaixg [Nov. 12,

ON COMPUTABLE NUMBERS, WITH AN APPLICATION TO
THE ENTSCHEIDUNGSPROBLEM

By A. M. Tunixe,
[Received 28 May, 1136 —Read 12 Novembar, 1934.]

The “computable’ numbers may be described briefly as the real
numbers whose expressions as & decimal are caloulable by finite means,
Although the subject of this paper is ostensibly the computable numbers.
it is almost equally easy to define and investigate computable functions
of an integral vanable or a real or computable vanable, computable
predicates, and o forth, The fundamental problems involved are,
however, the same in each cass, and I have chosen the computable numbers
for explicit treatment as involving the least cumbrous technique. I hope
shortly to give an account of the relations of the computable numbers,
functions, and &0 forth to one another. This will include a development
of the theory of functions of a real variable expressed in terms of com-
putable numbers. According to my definition, & number is computable
if its decimal can be written down by s machine.

In §§9. 10 T gave some arguments with the intention of showing that the
computable numbers include all numbers which could naturally be
regarded as computable. In particular, T show that certain large classes
of numbers are computable. They include, for instance, the real parts of
all algebraie numbers, the real parts of the zeros of the Bessel functions.
the numbers m, ¢, etc. The computable numbers do not, however, include
all definable numbers, and an example is given of a definable number
which is not computable,

Although the class of computable numbers is so great, and in many
waye similar to the class of real numbers, it is nevertheless enumerable
In § 8 I examine certain arguments which would seem to prove the contrary.
By the correct application of one of these arguments, conclusions are
reached which are superficially similar to those of Godelf. These results

t Gedel, *“Uber formal uneotsoheidbore 8atze deor Principin Mothematics und ves.
vanddter Systeme, 1, Monatsbefts Math, Fhys,, 38 (1931), 173-168,
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nextState (liveNeighbors) {
1f (this.isAlive () && (liveNeilighbors < 2 || liveNeighbors > 3)) {
AD; // Rules 3 and 4

L]

this.nextState = State.D.

} else 1f (this.isDead() && liveNeighbors == 3) {

this.nextState = State.ALIVE: // Rule 1

} else {

this.nextState = this.currentState; // Rule 2 and all other cases
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if (this.isDead () && liveNeighbors == 3) { // Rule 1
this.nextState = State.ALIVE;

} else 1f (this.isAlive () &&
(liveNeighbors == || liveNeighbors == 3)) { // Rule Z
this.nextState = State.ALIVE;

} else if (this.isAlive() && liveNeighbors <= 1) { // Rule 3
this.nextState = State.DEAD;

} else 1f (this.isAlive () && liveNeighbors >= 4) { // Rule 4
this.nextState = State.DEAD;

} else |
this.nextState = this.currentState;
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interface ForGreeting {
execute (name: string) : void

: interface ForPresentingGreeting {
rchitecture present (message: string): void

class GreetUseCase 1mplements ForGreeting {

] Enterprise Business Rules constructor (private readonly output: ForPresentingGreeting) {}

|| Application Business Rules
|| Interface Adapters execute (name . St]fj_l’lg) - vo1id {

‘ | | Frameworks & Drivers const msg = \Hello, ${name} -
this.output.present (msqg)
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class GreetController |
constructor (private readonly greet: ForGreeting) {}

greetUser (name: string) {

) this.greet.execute (name)
rchitecture \

class GreetPresenter 1mplements ForPresentingGreeting {
| Enterprise Business Rules present (message: string): void {

|| Application Business Rules console. lOg (meS sage )
|| Interface Adapters

J

| | Frameworks & Drivers

const presenter = new GreetPresenter ()
const usecase = new GreetUseCase (presenter)
const controller = new GreetController (usecase)

controller.greetUser ("World")
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