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FOMY BT EBRITIZDNEMNTOD N, IR A IR RN -6 & IR, Z2< 0 —Zi220n
THREPMEOLND. L TENENOT —<PNHERENZ L 25,

Z IOV EEWFI DN D ERRIT LIz,

Self Development, Programming, Numerical Experiment, Puzzle, Computer Simulation, Graphic Lan-

guages
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= HEbET R O R R I 70 iR 218 & T b s TR RHRE O E LD IRFUT B 2098 22,
1973 4 9 HIZHI LR D LA L0 250N 7. fasl 258 L2 TRO)I EIESCEERN G, £ ORI
L, EE—RmOFENERD ML TCRRITMBHICLTAT Z LAY, I L THTIFMBEENTREAT, BNTHT
FEIHE L TH BT OFELZBE L.

WOFETHFESBELRLHT 200, B 7T Xmy A0 b AEERETHA . BUERIL, HAZLIZZ 0OV
TRt o> TRDLRETHD. MOHFE, MAFEOT 077 NIEL LD LM, BODOLDIZES ZENHBAETHS. H
DO, TP HACKEREDDThH > T, BN G, 4 RITZE 5 D FHEHE T O B Ci AW 280 Lz,
MR7 a7 7 I ZICMO L0, ReFGATHT, ZHUT—EHRE I WD T e WO BEMAEMRZ 5 LT DR L 0.
FRCHIARZ LTV D IEE, WADRD DRV ERERWDITER, £ 950\ O SE TG EENEHT 5.

LT, B Zheo THEDE, iE Ltk IMRHERO TE HnReoTAHAL] o777 I TRTHS.

Eratosthenes O O

Eratosthenes O DFf I, THEDOEICFHEATZ L 5 KD T D0, KAIZRSTHHTH, o THALNDLDIE, FWNEW
100 < HWVWETTHD. LonL, BREBEM-T- L LT, ZNEMNDODHITIE, 177,10 T E5 100 1< HWETREHD
B2 D LER S 5. FruIFHEER SR, FIERICEITHRS.

100 5 % T® Eratosthenes D<o TH L ).



(define length 500000) s BREA ST RO TS TR,

(define sieve (make-bit-string length #t)) ; B sieve #1ED RMIBME Y F&T72T2
(bit-string-clear! sieve 0) 1 DY E 7 VT35

(define k 0) (define b 10) (define c 1)

(define (loop)
(set! k (bit-substring-find-next-set-bit sieve (+ k 1) length))
(if k (let ((p (+ k k 1))) sk OB 1785 2k+1 DSHEEKL

(if (> p b) (begin (display (list b c)) (set! b (x b 10))))

(set! ¢ (+ ¢c 1)) s WUV N EREST

(do ((@ (/ (- (xpp)1)2) (+qp))) ((>= q length))

(bit-string-clear! sieve q)) (loop)) s (pxp-1)/2 b pEEXIZEY N2 YT
c))

(loop)

(10 4) (100 25) (1000 168) (10000 1229) (100000 9592)
;Value: 78498

100 5 £ TITIE, 78498 OFEM DB 5 = L B4yh 5.
Gauss DFEHEFTIE (/ 1000000 (log 1000000)) 72T
- BMELTHDE

| = 72382.41365054197

—5 Legendre O EH ClX

(/ 1000000 (- (log 1000000) 1.08366))

‘ = 78543.1776352779

o L 20 2 SOFHERERC LI DR,

| Wilson ®EZE ((p — 1)! = —1(mod p) iff p is prime or 1,
P ftoT U 3 g SR 1 ORHCIRY B 25A
i o, TnsgnkEL.

| : (define (wilson x)
(/ (+ (factorial (- x 1)) 1) x))

(map wilson (a2b 2 20))

;(@2b a b) [Tabb-1 ETOY A b

/ (117/4 5 121/6 103 5041/8 40321/9 362881/10 329891
! 39916801/12 36846277 6227020801/14 87178291201/15

/ 1307674368001/16 1230752346353 355687428096001/18
336967037143579)

Carmichael O

Fermat ®7 A h BRI 8 (G EUe DIZ, FEOD Fermat 7 A M & BIET2) 3H2 L1009, SoELR-THD. D
FOREMIT AN 28 FTOAEE R T, TOAIC1<a<niZOWVWT, nZiEE LTa Z23HLELDOTHD. ZD

ERTE a 12725 b OITRTTRT.
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22 1 4 916 314 5201512 11 12 15620 514 316 9 4 1

24 116 916 1 0 116 916 1 0 116 916 1 0 116 9 16 1

261 71824 0 1 71824 0 1 71824 0 1 7 1824 0 1 7 18 24

26 1 4 916 25 10 23 12 3 22 17 14 13 14 17 22 3 12 23 10 2516 9 4 1

27 126 0 126 0 126 0 126 0 126 0 126 0 126 0 126 0 1 26

28 11625 4 9 821 8 9 42516 1 0 11625 4 9 821 8 9 42516 1

& C, Carmichael %, il 21X n = 561 TIiL, T DEEAEPRTIC 2D HLDOTHD.

(map (lambda (a) (modulo (expt a 561) 561)) (a2b 1 561))
=> (12345678910 ... 560)

i @\ Carmichael #0214, 1105, 1729, 2465, 2821, 6601,... 72 EX3H D H L.

obobobooboobod

Sussman & A725H @ Struncture and Interpretation of Computer Programs iR L CWHFTH 72, Ll b AED &
INZEL T 7T AR ITENTH- .

(define (extract sequence) (define (extract sequence receive)
(if (null? sequence) (coms () ’()) (if (null? sequence)
(let ((result (extract (cdr sequence))) (receive () > ())
(next-item (car sequence))) (extract (cdr sequence)
(let ((a (car result)) (b (cdr result))) (lambda (a b)
(if (even? next-item) (let ((next-item (car sequence)))
(cons (cons next-item a) b) (if (even? next-item)
(cons a (cons next-item b))))))) (receive (cons next-item a) b)
(receive a (cons next-item b))))))))
(let ((result (extract (3 14159 2)))) (extract (314159 2)
(display (car result)) (display (cdr result))) (lambda (a b) (display a) (display b)))

(42 (31159
IR L, FATLTCAHARITNE, E2FL DNRnb7R0. extract NETBEBOP THEEZH T 2L L TELE
THD.

(define (extract sequence receive) Hh
(if (null? sequence) 0X0)
(receive () *Q)) @0
(extract (cdr sequence) (2) (9
(lambda (a b) 26 9
(display a) (display b) (newline) < ZDfTHA ()1 5 9)
(let ((next-item (car sequence))) (42159
(if (even? next-item) (42)(1159)
(receive (cons next-item a) b) (42)(31159)

(receive a (cons next-item b))))))))
HOERZE, ESBWENHAT S, DF 0, Bk extract 1, JERIZEHLS 25 UV R M EHDHBEEEF 4 E LT, #Y
WUFEFRH E D, mZITZEY A RTINS &, EINTBEEO5 i a & biczE) A & L THEURHT.
T 5 &, MO S 2Bk (1 BEACIE L7251 3 B%R) 78, 2 2DZB Y X M &5 L LTI DT, FDORENIAT
S, BonEINTZY A NOSESEDEENFENICEI Y, WICE SN BEEE RO T 7200518 AR L, O .
B, BN extract ZFEONMY L7 REICTE L 72 BAESIEON S a0, F OB ARIENTHEX 5 Z L1c72 5. b7k
M LT THhAB.

Fourier 0 O
K 3EORE, FEHR A O C, BHIRE D Fourier B2 5HHE T 238N H - 7=, FHRAEII TR UK S
PETEZT, AL OBBEITFER, AFHCIIREREE -7,

LU, NI A b U HEENE RIS Z S X 518725 &, Fourier BHUIMTH 72072, RIZEWTH S X ) IofiEt
X, ARk



N atranl
\Y \Y

f(0) cos(611/N)
\ f(1) cos(21/N)
il 2|
f(m) cos(2mrt/N)
f(N-1) cos(2(N-1)Tt/N)

EORTEEZAT v 7B, TSRS, EH 5 L FEMS OB, BaRK B o = AR, RREaR LR THB.
Fourier BEHUIRKIEKRD L 9727 0 7T L 2ELITHAD.

(define nn 64)

(define (a n)
(let ((an 0))
(do (m 0 (+ m 1))) ((= m nn))
(set! an (+ (*x (f m) (cos (/ (* 2 pi (+ (* mn) 0.5)) nn))) an)))
(/ an nn)))

L L, EEOFIETEST, FOROFIZHD L RBAMEEOE L, “ARKOEXRLETHETSH. T L THIRICER
LR bitEERITH2OTH- 7.

BATIIEH RN B 20 C, ZABRBEMEFE L THORMEZRLRWVN, bt Lz ur 02800, EX7k
T 57220,

(define (a n)
(/ (apply + (map (lambda (m) (* (vector-ref cs (modulo (* n m) 64))
(vector-ref fs m))) (a2b 0 64))) 64))

EEHREAEDBIEDIL, ZABRBOXOINEERTELIOREN, ZAX1IHE VRO T, 258 LbHDFE.
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Consul, the Educated Monkey &\ 9 R BIHEDZHHF LA N
bo. U7 X—=UTHARD L, 1916 FFEHIZT A U B THRY
Hanizbon L.

ENFIZZ O, EolEsz, IOXLSICTOHED 3 &9
WCHDED &, MOFRRTHOPIFED 27 BBNDHDT
b5, BEOHRD 12 DAIZIXMNANRRZ A0, e+ 2
CADED L, MO RD " R/HAHEND.
CHUIRERTH LN, ZORITALIZ D Z LR, N
BHicbfliz 5.

WO TEDREEZ Y. ETHOXT, DR DOIEN A,
B(EAEIX zo, 71) £ T 5. ROBHBEZ w &35, JROH
WCT,ACOEESZL, COLDETORESEmEL,
SHE N EfEDOMERIRIZZER L §5. £/ £ ACD IFEE T,
Aix45°C L. mERl=w/V2,m=1/V2 £T5H. 57
% &, D E ORI (20 + 21)/2, (11 — 10)/2 £ 72 5.
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X0 X1

VTR 2 —RICBA T2 IRE, AR & Hi 2 TR OB % R T
FORNZ, EORY—THAEEORFEREZFE->TH
L ZATHD. 31T c(DEY 12) T 5 & 24(+iET
36) 12725 2 L a1 B ag LV IE~KD L, RO
Bl LY Fickhs.

gooo

HOWEwE, [LoTBEDNRAL] LI REESTINIEABNS, AL, LABELWBE-EN IO X 512FENT
ORI, 2o VITEDLERERDOT, B _XEHFLBRVEIICLTUINDN, FXbitbnie<, L&, bt
MEsd TIEB 2 BT 0 T 5.

FZZIZ=Z2DOM E NS EEORBEN D - 72, MBIZMHEES, EINLRVEN 725 Xnhbh o2, ZH 0 H N
XIVTE.

T ED 2 SO OIEERORZ S E, TNOOHOERE WD . 3OOMENRH DL L, FRIL3IEEKRDLIDITEN, 2D 3
RIF—ER RS EEZHE LI D THSD.

FIICHEER S L5000, LV BTN THDL I L
L7z, ATIIfENCZE S 72 5.

TORDH Og 1 EHOLDEEEED zo, yo, FEED 1o, F Oy 13E
BN 1, BN e THDET D, FdmEERO 1AL,
M & DR %Z To, Ty, LBERORZ N % Py &5, T5&
Z DJEERE 201,901 MEHID. [FEEIZ LT

O Zo1 = (7’01‘1 —7’11?0)/(7"0 —7”1), Yo1 = (T’Oyl —leo)/(T’o —7‘1)
T2 = (1172 —7“23?1)/(7“1 —7T2), Y12 = (7“1?/2 —7“2?41)/(7“1 —7“2)
T = (T2 —Towz)/(rz —70), Y20 = (szo —Toyz)/(T2 —To)
Innn, ZO=ZMAROEMEHETIUIIV. 3 AR —E
M EICHIUR, I 01270 5. FAIX risa/asir TEE L7z,

Pot P12

P20
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BOHREE TS TWERAZ IR 07 7 MIMEI 2 en3dd. TV T Y SEECEBEETENTH L L, ED LD
IZE < DA, B LIZ V. HTARL THHATH TAOCP © MMIX E#4 5 &, BFICEND Z &b 5.

Z DR, TISLODN, TTOFFEBKDO T I 2L —F Thd. WOFHEKRIIT —F7 7 F v BEHENG, v I a2 b—F & F
S DEFTH 720,

2 OB EFAI LIz, BIRFRBARFL B HIR O KM — KL, HOEHEEDO Y 7 by = TIEZ EHRL, W< Hb D v
NS ]/_—5%%1/\“(7 Eoru /o Ial— LT,

T ORI, FADS 1958 4EIZENZ, RT A he VR PC-1 O =V T A —F—%EE L L5 & LT, PC-1 DY
Ra b EEX AT NG X —OBRENEEICHEE X L Wbz, FZFETTIE, 9 ThAH LED.
FLOEE 1L, DEC(Digital Equipment Corporation) ®X =22 PDP-8 DY I 2 L—4 ThD. I=aLLEiFdH-oT, #
< DIFHETH Tz,

FNIFDY I 2 —XD LT, 47 %O van der Poel JeAEDIES LI Lisp L EDLDNHK TH 72, WHEDT I =
L—X 7l Tal oA H LUAXONEBIERICHE NSNS, 2OV 12 b—2 T, VA MO T IED
(Garbage Collection) # %L T 5.

IIEDOMURANT, EE, BILRBRFOFREIAN, Apple 2 Ea—F TR TRELZIENRH Y, ZARI LN
RO TCHIEMDoT=2DTHD.

ik e o o e o
R T R i R e R R e e e R

ZOMOZENZEIUL, 17812 By hT4096 55D AEY —%, fit 192 B> F 256 B> R TRT. 192 By ME12 By
NOFEN TG 0 FH, 13FH, ..., 15 FHE 16 5B, £ 99 16 5B, 256 Bed - T, #BA 4096 REIZ /2 > T\ 5.
A0 FBHUTIX 0, 1 FBHUTIX 1, ..., 4095 FHUTIL 4095 5 L= ZATHD. XM Lisp D7 v 77 A i
IS —THEIT, b — T OK 'L, 2n FHLE 2n+1 FBHIO 2 FEN D20 ) A EEHLO car TIE 0, BEFEHLO cdr
I, kOB HAEALOF MNP A > TS, Lisp D77 T 02 ANTTHELALLENL.

TR B T1E, ZOFEOY RICBHIZT 5.

gooo

Ve —7r N EIERIE, SEREk 60, SEMNEk (=) sEakiL I SR 276, 1980.
EEA R, 7 — U DAL LR, HE LR, A EL, 1975.
E—H— - U 77— BOHEAMIER, Lo TR EOEKF/ IRV, AR, 2011.
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DU TRIEFIFEIBRICLTATZEED,
HIcUTRERBBEASEEVWTEAT,
ZVWTRIFRFEIBERLTHEY (EEE—7F SENEK)
DimE BEmES

= BIEMARE

ZMmE BIFEmAH

NRYAVHFRIcH D &, IEHESLBEELHAES.

Knuth @ The Art of Computer Programming % &id*,
Z<O7INTIVXLERBBEZTANLUE.

glnll




HFEC

LUTFO707 5 LI Lisp EfED 12, Scheme TEWT3H 5.
ME7O075LDIEEAE%E Lisp & PostScript TUNSEEWVWHS
BT, BHFEEA.

2

The Art of Computer Programming I, Stanford XZE®D
Donald Knuth 21968 ENSEEHEITTWBFZILTIVXLDKET,
CDEIAED .

FOZELODS, POV XLIBBASEETENVWTVT,
BERGECBDBD, ZLDIEEZECSETBIHED,
FAZEFL O TVT, BRUTESETHTP > LEBREHEKED T 3.




Eratosthenes D&
BEOSHSNTWIHERRDED A
23 4 56 78 910111213 14 15 16 17 18 19
(D31 45 #
D& s 41T ZFXFWILKIIAY KL
7T E AW LI A Y K 1T

(D& # W11 ¥ 13 W ¥ K 17

T & % K11 ¥ 131 M 15 ¥ 17

=)
l"-._:_.-"
1%

AD a2 13 M 15 16 17 1 19

™ o A A & o>

13 15 16 17 ¥ 19

1D 19

28 281 n 765 4 32 1 0-—Ey &S
20411 2n+1 151311 9 7 5 3 1|—p@s%

IR T Eratosthenes DEFiZEIHEIT B ICE, 052" - 1D, RS
T, ZFEYRDB1OEY MNIZESL, 152 — 1 OFHIC
MinEE3.

1 EFEHTRBVWOT, LIBT3 EY M Z0ICTS.
BEDINEWADLS1DEY RERL, ZOEY RBEESHn 5
p=2n+1DRDEEH. ZIhSpBZEIKEY M Z0olcLTWL.

PP EDINEVEY ME, < pDEETEHDONTVEIDS, p? IR T S
Ev MIE(p2- 1) 28BS pBEICES.




FEETIEZ100<5SVWET. XV T, 1005 5VWETHKS.

(define length 524288) ;2719
(define sieve (make-bit-string length #t)) ;fizfE%

(bit-string-clear! sieve 0) 1O 27 )79 5
(define k 0)

(define (next k)
(let ((n (bit-substring-find-next-set-bit sieve
(+ k 1) length)))
(if n (Qet ((p (+ n n 1)) ;nDLFTH17% 5 20+l DIFEK

(do ((q (/ (- (xpp) 1) 2 (+qp))) ((>= q length))
(bit-string-clear! sieve q)) (next n))

0k))) ; (pp-1) /2L pEHEIL T YT
(next 0) ; L)

L DEEDRERITIC, MacBook Air T2.8#< 5W\Whh 3.
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10(]’"’7535'505?%{%73‘5% &, Gauss & Legendre DEHMTEERDOR %
A i

/

BIDR—IDEIE 7(n)/(n/In(n)Z70OY NLTHS.

Gauss DX DEIE

2 DIRF 1/(2/In(2))=.34657359027997264
3 DIRF 2/(3/In(3))=.7324081924454064
4 DI 2/(4/In(4))=.6931471805599453
5 DIRF 3/(5/In(5))=.9656627474604601
6 DIKF 3/(6/In(6))=.8958797346140275

1000000 DR 78498/(1000000/1n(1000000))=1.0844899477790795




Wilson D EHE
(= D1+ 1) /2 iF, 2 D3FED> 1 DIRFICIR D HEL
Scheme IC (& bignum BB BD TP > THB.

(define (wilson x)

(/ (+ (factorial (- x 1)) 1) x))

:Scheme DM HIRRITERTE LW ETEIZT

(map wilson (a2b 2 20))

;(a2b a b) lFarHb-1EFTDY A b
(117/4 5 121/6 103 5041/8 40321/9 362881/10 329891
39916801/12 36846277 6227020801/14 87178291201/15
1307674368001/16 1230752346353 355687428096001/18
336967037143579)

10

Carmichael #] FermatDF Ak & pTa < plc2WTa” mod p = p.
Carmichael#: GRREGDIC, Fermat 7 A M ZEBI %

4 1 0 1

6 1 4 3 4 1

g 1.0 1 0 1 0 1

9 1.8 01 8 0 1 8

10 1 4 9 6 5 6 9 4 1

121 4 9 4 1 0 1 4 9 4 1

14 1 4 9 211 8 7 811 2 9 4 1

15 1 812 4 5 613 2 91011 3 7 14

6 1 0 1 01 01 01 0 1 0 1 01

18 110 910 1 0 110 910 1 O 110 910 1

20 116 116 516 116 1 0 116 116 516 1 16 1

21 1 8 6 120 6 7 81513 8 6 13 14 15 1 20 15 13 20

22 1 916 314 520 15 12 11 1215620 514 316 9 4 1

24 116 916 1 0 116 916 1 0 116 916 1 O 116 9216 1

261 71824 0 1 71824 0 1 71824 0 1 71824 0 1 7 18 24

26 1 4 916 25 10 23 12 3 22 17 14 13 14 17 22 3 12 23 10 2616 9 4 1

2r 126 0 126 0 126 0 126 0 126 0 126 0 126 0 126 0 126
28 11626 4 9 821 8 9 42616 1 O 11626 4 9 821 8 9 42516 1

11




BINR—IDRIETTDLSK latex DIRFTFTERL fc

\verb+ 4 +\color{red}\verb+ 1+\color{black}\verb+ 0 1 +\\
\verb+ 6 +\color{red}\verb+ 1+\color{black}\verb+ 4 +
\color{red}\verb+ 3+\color{black}\verb+ +\color{red}\verb+ 4+

\color{black}\verb+ 1 +\\
\verb+ 8 +\color{red}\verb+ 1+\color{black}\verb+ 0 1 0 1 0 1 +\\

CDEBIERDR—ID Scheme DTOT S LTHES.

12

(define (fermattest n a)
(modulo (expt a (- n 0)) n)) ;a”(n-1)mod nidd 9 1 DD Fermat 7 A b

(define (disp2 n)
(if (< n 10) (display " ")) (display n))

(define (dispred n)

(display "+\\color\{red\}\\verb+")
(disp2 n)

(display "+\\color\{black\}\\verb+"))

(define (foo n)
(if (> (length (factorize n)) 1)
(begin (display "\\verb+")

(disp2 n) (display " ")

(do ((a 1 (+ a 1))) ((=an))

(let ((f (fermattest n a)))

(if (= £ a) (dispred f) (disp2 f)) (display " ")))
(display "+\\\\") (newline))))

(do ((n 2 (+ n1))) ((=n 30)) (foo n))

13




(map (lambda (a) (modulo (expt a 561) 561)) (a2b 1 561))
=> (123456789 10 ... 560)

Carmichael 2T &, 1105, 1729, 2465, 2821, 6601, ...
BELBBS5 UL

D55, 1729 [ FRIDZ & THEH

Hardy @ RamanujaniE{€X (Hardy 1921) D55 |HT 3% & TIRTOIEDEKIIED
EATH T EWo Dl Littlewood FEo Tz (EBS.) BHB/INMZ—TEEL TLWER,
BEWIWTEOZREZTWS. 1T29BE VWS YV V—CEHT=DOT, ZOHICIZMEO@E
AEBLENENN, ZRHRBVRRTEWC EZET EW- . TWwWoy RIZEZE TZh
FIEFICEHMRDHZHE. ZhIZED TZODONABONTRRHE I RO .
Pr10°=134+122=1729 9 =729, 123 =1728

4+ r+41DREMUKLIICRICEZIETHS.

14

Fourier ZiA

2nz@iE I 5 EMREE f =
f(z) =ag+ = a, cosnz + =, by, sinnx

DELIICsinN cos D ERF U F-WIF, #¥la,. b, Z5TET 5.

1 mm mnmw
n = 3 S | <W> COS "N~

1 mm s TN
by = szf <W> SHL=N

(@

—{ Cylinder f—

Disc

15




ABEFEDIHE

f(0) cos(0m/N)

f(1) cos(2m/N) —
f(2) cos(4m/N) —_—
f(3) cos(61/N) —_—
f(m) cos(2mm/N) —_—
f(N-1) cos(2(N-Dr/N) —_—

FTHETIRE, COLSBREES.

o D ER, 0FERL, 1TERL, ... EHIEbETET.

0, DEHEIR, 01FEE 078, 11TEE 2778, ... kKITHE 2k TEEH
EPETET.

o; DEHEIR, 01TEE 078, 11THE 3178, ... kKITHE Sk TEERH
EPETET.

D&SICT B, BEHAES S,

16

SHERABNIE, TRT T EDHRS.

(define nn 64)

(define (a n)
(let ((an 0))
(do ((m 0 (+ m 1))) ((= m nn))
(set! an (+ (* (f m) (cos (/ (* 2 pi (+ (*x m n) 0.5)) nn))) an)))
(/ an nn)))

(define (f n) s ATy 7B DR

(cond ((<n (/ nn 4)) -1) ;1/4 X H/NS WK -1
((>=n (/ (xnn 3) 4)) -1) ;3/4 XD RIVI -1
(else 1))) ; AT 1

(define (f n) 5 BEBERI B
(+ (/ (x2 (+n 0.5)) nn) -1))

17
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AT TREBDRE

0
—-.6368755077217536
0
.21194999078372936
0
-.12614008280347488
0
.08876606163859643
0
-.06752635118750022
0
.06360803812501698
0
-.04361835776624559
0
.035697089502453032

T AR B ER D FREX

20

.31843775386087686
.156921887693043843
.10697499539186465
.07922424243536774
.0630700414017375
.062213356991454491
.04438303081929825
.03844333141772755
.03376317559375022
.029963789737194456
.026804019062508462
.02412297984075293
.021809178883122515
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.017985447512265308
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o1 = (7”0561 — "o
X1 = (7“1562 — T2
Topg = (7”2560 — Tox2

3 (e, Ya), (T, Yp

1

[

2

To

Po1
X01,Y01

/(ro —71), Yo1r = (Toy1 — T1%0)/ (10 — 71)
/(r1 = 72), y12 = (r1y2 — rayn) /(11 — 72)
/(r2 = 70), Y20 = (290 — T0y2)/ (T2 — T0)
(e, ye) TR % = AIZDIIR S 1&

o e N S

Tas Yasr 1 1
Loy Yb, 1 ch: S = §<<xb - xa)(@/c - ya) - <£L‘C -
Tey Yoy 1
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risa/asir Tl

X01=(rO*x1-r1%*x0)/(r0-rl1);
X12=(r1*x2-r2xx1)/(r1-r2);
X20=(r2*x0-r0*x2) / (r2-r0) ;

YO1=(rO*y1l-ri*xy0)/(r0-rl);
Y12=(ri*y2-r2*y1) /(r1-r2);

Y20=(r2*y0-r0*y2) / (r2-r0) ;

X01xY12+X12%Y20+X20%Y01-X12%Y01-X20*Y12-X01*Y20;
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Programming should be fun.
Programs should be beautiful.
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3.11 & ICT DEPLOYMENT TO OUR SOCIETY

45°N

40°N

35°N 3

30°N

25° N

Overview of “the Tohoku Region Pacific Coast

Earthquake”
[ Huge earthquakes in Japan |

0466 01 01 00:00 —— 2011 03 11 18:00

1 1T

' July 13,869 M8.3 |

Outline of the Earthquake

Day and Time

- Earthquake Center

14:46 March 11, 201
M9.0

1 Magnitude

Maximum Seismic

Dec. 23, 1854

Oct. 28, 1707

(source: Japan Meteorological Agency)

Intensity

Number of Deaths

Evacuee (Max.)

»| Aug. 3, 1361 — M
. M8.4 ‘ BCO) Damage
120°E 125°E 130°E 135°E 140°E 145°E 150°E 155°F

11 March 2011
14:46 JST (05:46 UTC)

The Coast of Sanriku
in the Tohoku Area of Japan

9.0

Level 7
(Northern Miyagi Prefecture)

About 15,000
About 450,000

Building Collapse, Fire Disaster,
Tsunami, Nuclear Accident
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REALITY OF CLOUD COMPUTING

Business processes and ICT

Company Operation Executive Decision Support
QA/QC \ Marketing
\
i = I Delivery
Outsourcing L I
= I
1
Factory : I settlement
Manacement % Business Platform :
(e (e S .
built on ICT |
1
Busmcss ' Customer Support
Design |
1
I . .
Sales Order Mo _¢ Financial
Management TS TTTT TS T TS ST T E T TS - management

Implementation of businesses on ICT platforms =
visualization of business “know-how”
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Cloud Computing - LWL\ 1275

o iR DEmAYREAN/FFIEDR L
- EFIROARDOERIERICEETE S
- AREANROENICL DM VTYU Y Y MEZER
- K DRSS nicERER At

mEa & (integrated management)

PRI ZRER L T Z D1k ZHEHE (measurable infra.)
MHE##E (interconnected)
EICKBFBZEE
— Open/3E BB
- EFaUTsEZzRIELICREBTOI—T s UT 11k
o ERHIRANDFEMLE & &iEL
- RENLBHDIZT ) — U Hae
— {481k (virtualization) M3& B H &R
o MKfEHBEEDE S
— VT AGBRICKB/INY T T v TR

Key Elements
® Virtualization (i 8 1b $:ft7)

— Optimization of resource usage
— From exclusive assignment to shared assignment

@ Off-site processing / storage (IF$RLE D EF1k)
— Professional management
— On time basis of resource assignment

— Robust & Resilient system operation are in the hand of
operators.

@ Open Innovation (A —714%)
— Mainly by industries.
— Less risk of “discontinue” incident.




Components in Information System

Application Services

Core Services Y /

Service dependency

Service-to-machine mapping

Virtual machine

: i V' i '
Physical machine / ///‘/v /
/ machine-to-network mapping
i : : v
i v i /

Machine dependency

Virtual network

g v

Network dependency

Physical network v
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RTO(MTD) and RPO

RTO (Required Time Objective) = B1Z1E |HERE
MTD (Maximum Tolerable Downtime)
RPO (Recovery Point Objective) : BiZEIHRF =

RTO(MTD)

—

|
U ; I S S - >
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TCO & Cloud Computing

A

Without Cloud
Service

/

With Cloud Service

Cost of management
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Number of Components
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