i B E ol D B S 9 S8 JR

———— Y4070y —BIOBERMHHMESHOLODERHER —-

EFIER (BBXFREEFR)

(G I = D> Y =T 1
(2) TR BB R AR R DB I B e 3
(3) TRV A BB IR A AR DB AR 5
a. WHEAHEER FLT 2280k d, MAEEORM - 35 E R 2BFR T ~0 1/ ~—v
5 5
b. OB G FA ISR T 28 ) DA )X —a (L) - HE T OERE R R (R EICHE TS
THE RO RN S T 272D DEEKE TTHEE oo 7

c. HFEL A DKM A I T 28 S DA N—a(2) --- BE)E—F—BRE) D calculator ........ 10
d. BEMR A FIC BT DB EE F DA/ — a2 --- computer 3L TX calculator (23815 #5150

D L L DA R T a L 10
(4) TETHHER BRICKTIARMOBEEMRER .. 12
a HZEBZHERTETHILICID HEFEEOE T o 12

b. MMk AE E ST T B9 Computer ~DA /~—a> ---Computer 43 #1231 %, B 228 (LD TH
RBETOBEFALLT 0T LEEDFEIEDIEAT oo 12

c. T 71 computer IZRBITDEZEEINLINT VA ANDER T T DA/ =232 i 13

d. 719 calculator IZBIFAHELEENORNT U VAT ADEEZE T DA/ N—230 i, 15

e. EFHFIFEBEOBEERFICETL2AARME DA/ N—ay - NIAMRCEERE 15

G) HAEEFOB RN E BB E LA 70 a Y — i, 17

B S R B LU B T ettt et 19



EFFIERQ010) M HE O ER MR REE)

(1) [FLCHIC

A ZFZERICEIT T 2RO R F(HE R ) O X TZA A0 EOBE) 1726
[ Hg HDEB) | ~DBAT DI EoTe, TLTIHR B2 AR T 2B BElIL. 2A13A
DELFCANMOFZE HIRETLH2FE O B GRS AY I R LT, &K E) /) CH)
229 G R BRI O EXGF R~ RRBER T, MER O/ X—a D12,
HAZ 2N T OA /) R—=ar B &V TR Z 5720 TH D,

UL 2 A R 7720 OB E#IL, 3 I 351/ X—raricks
WA EIIE—EDORA R DT, ZZTIHRE ORISR E DR LR DA/ X— a3
T RRE &2 o oD TH D03, F v 20 ol F1 BB Tl 7 B s By 58 e 2 2% 1 7,

F UL, ~UVHFFEAT D Mode 11(1942) X°, /N—/S—K K220 Mark 1(1944), & £ 5B 7 AL A
? FUJIC(1956)7 & | B A DL I XD AA T OB PAZF] H L7o B ) 728 Sy Bl B T 5
L — %@ AR 1T 2V —EHE O A2 1940 448 ~1950 FARUICHEIT LT,

ML — [ EVIOTHBEFE FITEMAIERZH O TWAEIIE 2., [ H | &R U< A EE Tho
Too TV — OB BN B IC I DI AE R T L TAE—RIZIE — EDRA B H -T2, ZHLIZR A&
B2 7= E570 5 @b o ZHIL, HE R 72800 (mechanical) 72 D758 1 1Y (electronic) 72
HDIZEZLHEMERIZI > THTIebahTz,

BAREERFLLTRMICBRG LIEER R - NTEZEE | Thon, B22ENE 13 EE
OMFFEBR 1T, VL — N EHRLFIIIRBEHICBI b Tns, BEEFIHAEAR TLLTES
b - mEMEEL - HEE KB EW) SIZB W TR #4282 Tz,

THOLTEREED E AT T IR & AT RE IS LT D I3 B R 2 B L LB R 1 O X A4 — R R
TFUVRR | ThD, MEEFE IINDoTHAA— e, ZMEZEE IZRbo TRV RZ A A
FFELTHIHT 2L TR ZMERR N L2 BT 5N TE,

BrREE R 2 H W computer LT, TEZEE | #H B HE L7 25 ENIAC(1946) X°
EDSAC(1949)72 & @ computer % %5 — {24 5&, UNIVAC-1(1951), IBM-701(1953) &\ ~7=
(hNTL P AZ | B H F& 1 &35 computer 2355 itk &72 5,

BRI IIEE R T EL TR AFERH O TS A TIEIE L TWDR, MU oAZ O
LHE I THARGEPBZRbTnD, & R TIIRNF P A2 BB O L L7 8] 3 34
FELTHWOAZAY, IBM360(FE 2 1964 47| Hifsf 1965 4£)X> DEC PDP-8(J&#& 1965 4F) 72&
DO = AL computer TIEFXAA—R T, 20T 0P — af Rl oloflix ORIKFE %
— DT FEED T EFE B (Integrated Circuit, IC) B WHI TS, B FE T OHEFEEEL I1IC L0
K& LIz K H M54 5 B 1% (Large Scale Integrated circuit, LSI)Z =073 IBM4300(3 % 1979)
72 E O U A computer ThH D,

ZOINTH ZHWRLEIL PP AZOERE O L2 BT O8N SR AR 50 T,
computer OYEREM EAAEBL SN,

YL EDOIH 703t EE AT OfE 3 B EZ Kb 37258, R 10I512725, LR TIX, 2oL
ToHAE R ICE DB B REVOB RS, FHREMOE LR EBOHY B IO EEZ DL
FELLEm LAz EIZL LD,
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L3 8 208 |
. HRm1642) 3 5
.._u-_ﬁ:n LM 21124 947z90 | rixosn | TR | L tine Y5 994
(caloulat FiihR MWROE7) | MESR Wﬂsﬂﬁh@ 14-A :hﬂa : =9
gg HRER TVAELA—S (1820-) (1957) o I.T.
: o (L TOYSLE-
S4H—HAM NIFaL—%
ENIAC(1946)
” EDVAC{HI 2 1944)
™ KLBRH EDSAC(HE# 1949) moriu“»h. prpo
Ja9s Modell NEVAC-1 (R 1984 5
Ry Computer
Hua \a sel\N . (1951) (1858) 15 1005 4) J.MMS
gg; (1834-) N—1\—Fx% Ju.ow%. DEC 1979 %)
A._‘ o:_.__,_v IBM-650 1BM7070 . I. a_‘o.“ »
(1954) (1960)
BEHERIM A
FUJIC
(1858)
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(2)

ER] BREICET SR HENOELNER

——— TUORNBHERAERLLTODZEAEA vs 7HAVEHEREELLTOFER —

ZAIEA - B computer ITBEIFALPRADBRELTOEAIZFADE

BLEND 3,000-4,000 FHIHCEAIZADEREEZLIELONRGFIELIZES It TWb, AT,
ZDINTEHE LD OHLEEE B THHD, T OHEHMBIHEITB AR DT %V computer &— E D3
WIEEFEOLO LU CTHAMN R AICITMIR T 2280 TED, Thbb, 2ARXAD KT, st EHERE
RATHIERFER ) B, FHREGRERDIBECHAE OB PR RE—FFICERE TV Y
ABJEVOKREE R T R LU TN TN TES,

F—EFORKRGEIERE)CLHREIR(1614) -

HBOREALELLTHEHONTNDR—ET
(John Napier,1550-1617) (%, #t & {E¥E 2B 4
%38 H 2L C Napier's bones (34 Rabdology)%

F B L C\%, Napier's bones ™ JE A B9 F] FH ¥E1L,

1OINCHEAKROLILOFRFE A2y AL
TRb R M5 720 X T BRICEI N
T ORMERDZIECREEXOMBEZTHZ
ETHD, I EL T, BREOFEITOEHRE K
WHZEHTED,

HARREE ERLLTHELTBWTHEA
BAEZE I WTHI A 37280529 LT H Al i
FEFMEOFITICELTUIHOLNUH LIRS
NTWHIMEREZ T HL5107e> Tz IBM
1620(1959) V72 & @ 20 it O FE F 7S, B
BOETIBELTHAEROSRICIVE R AT
YT EWD SECEHHEDOE b E X T T
LD Pentium Zty—@ 0 THHWLRT
W5,

HEROHAICKIHBERTYTROHIE

B1 R—E7DERICLIRADE R E

4| 416 446%4 B EETHE A 4
Rl A A DFA 2 KL 6 DFA L
0 ; 0 ; 1 o) AEEROLICHIIIL
2 18| 78] 72| ~».
3 ! L 1 4 OWZEINT-F%
2 2l 8 B )
1 11 12 FTROXIHALT,
TR DALAS LERDDHIENTED,
0 0 0
2 2 3 -
6 41,746 T fr: 1
7 2,2 4 B DAL :6+1=7
S8l 2 +Dfr :6+2=8
3 13 4 S
8 21 218 DAL 4
3 13 5
9 6 A7

(1) IBM1620 1%, BE AW ONEEFEITT 2720 MR FEIT T ORI ZN—RT= T IR > T iehotz,

(2) A7 /L@ Pentium 7' aty b —REREOFEITICE L CHEREZA W CHAE R OB EZ K> DI e,
FEEOT —HO—HP#H TR EA R T EWINT o lev A rnT aey —2 A TN
AL, "W a— VICBVWIAENT-Z LT OFE LT, ZONTOIREDIRK 1L, BREDTZH D/ N—
R =7 OFHEITE L TH WL FHFL R O— 58 Ofil 2355 - T /=) (The cause of the problem traces itself
to a few missing entries in a lookup table used in the hardware implementation algorithm for the divide

operation) | (Intel,2004)Z &2 -7,



EFFIERR(2010) N5 S E i D BE SR O FE RABIE

HERW7#t#) - 7FRJBHEEZRTTH-O0ER

1620 4, A XU 2D H > % — (Edmund Gunter, 1581 - 1626) M &% L 7= %} H H % % i H
LEbOMNFEROFEE LSO TS,

logAB=logA+1logB ThHH Z L zfHATHE, WIHEEZRLELE L THEITTHIENT
X%, FHRLH B, logA’=2logA. logA3=3logA ThH D Z L &2 FIHT5&, BLELL
TEITTHZENTES, £7-. logA/IB=logA—logB TH D Z 2 H M+ 2 L. BREZTI
ERELTCHEITTHIENTE D,

ZoOZEEFHATLE, 2 BEOLOI LEAMOFETCBEISE S Z L THEDOMEO M

(HDHWIEFE) ZRODLIENTE, FRICE-ST2Oo0EOBEEEEHETLIZLENT
x5,

BUAE O R RIX,
MEShzaRED
AT TEATICE i D
WREMIEND 2 fE
HoboOXL, BX
W, D= Ninb 7
D, EHHICHFT
REDBBENZE N [ #]Dobson(1918)

TWTC, ~HZ2BEOETHREZADEDLZLICLD, FEOHEOMBEERD T 25O/ L
PAEFRET 52N TED, 29 LIEBEOHEROERIL, 1850 FEHIZT 7 A DT A
7« < nA L (Amédée Mannheim, 1831 - 1906) DFFAER L Ebh TV 5,

ZAHIE AR abacus (FWVWDIXT VXAV AHEZFITTL2EETHLI0ICR LT, FER
T bIE7 e V7 RMHAEEZETTIEETHD, AERBOEMREY LEEBEENEE
BRGEWIET VXA NVREHEN, FRBE IV LHAERBOEMEAEERIGEITIET S r
JHRIGFENHE L T\ 5,

B2 REMEHERO—HI(1918)
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(3) THEMMHER BEICETS2FHERMOERNRE
a WMHEZRERFLIDHILICKL.BHEXORKIE - HEMERIMSHAETH#BI~

DA/ R—ay

FFEEINOBEEERICEBWTHMOBEMERUES, TEE] 226 THH ~OHEiMr
LV TR OEMES N FET 5,

E OTERE] 2BV TIE., ERROFAIFAICELTERLEZLOIC, T—XDORESCK
ARAOFFN TEE) & L THMXI G ERoTnan, IE - BE - #H -BRERED
BEEEEIAMPEH- TV, 7200, HEWLMELZ B Z 72 95 ALU(Arithmetic Logic Unit,
AL E), FOAREL X A4 I v 7 R EOREHEIKERE, o7 — O AN EH D
A =T x2—RAREHADT Y HZ AR computer D CPU 72340 o T 2 ALERFEHE 13 TR 23
Ho TV,

ZAIIE AR Abacus 72 EOFE ER ) ICFHbEL 2N TE o ® ) LI AL
HED —ES 2L+ 2 Z E N E B OROFBEBER 2 L T\ 5, &y OHMa %R
E, THEE) ZEEERFELELTHWD Z & TINE - BE - ®H - BRE 2 & O R L 2 5
Wb+ 52 ERERI N,

NYPOFELHER - FETEHHIITHEXTHER
WHEONHEDEEZMHL T REZTI0Y ms czhL ot B (1642)
OFH R LTI, XM ey
SETEISZE TR 2 ET 5~ OTh
% Wilhelm Schickard(1592-1635) @ Calculating
Clock(1623),7 7 > A0 15 s B A7 (2 %f s LBl %5
AHEEZAEREL TR WERITTEEAARI L
(Blaise  Pascal,1623-1662) » #f & ¥
Pascaline(1645), M DK L TR E & BE
DR LTI B A 4T 5 AIFH g o7z lllustration 2
TA7 =V (G.W.Leibniz,1646-1716 O Ft HHE(1671)R2E NG 4 TH D,

[t B8]1Goldstein(1972) The Compute,

(3) BBERY ERVEREEZ A L TLND, IR OB IEPL T HEFIAMN G B ThoTz, T7bb, 300 %
I T B 4121 100 O OF A Y v 3 373 121 A ICE L, 300 25 3545 A4 121X 100 DAL D& AL
% 3T ICE T LV Tho T,

(4) BREIXIE HERICIT FAT TEAD o Tm, 9O B A FI A 95T T ISR & EAT T AL Ao T
77
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19 42 ICH TS FELE Ei#8 D ZE A k--- Charles Xavier Thomas(1820), Frank Stephen
Baldwin(1875)

INAINRTAT =Y OFt EREIT, 2 ma R—ILEY4> 02 8 5§ E (1989)
IR LT ELSEH R AT s A btk 220 N7 ] 2
ﬁﬂktﬁ@iﬂék% 1%, EL<BIEL2p o7, ’

AT, AR T B o5 I TR E DA 443
ékazﬁbt%@ﬂw 2 R O H iy TU AR IR
TERhoT,

FEHA 2 F R LRSS Lz0iT 19 it
TR TS Th D, 1820 4 2ixh—~ = [H5E] Baldwin(1989) Fig.4
(Charles Xavier Thomas) o747 =YD it H
Meai B LR B A 18775 FE 3R — ARy B AFF—ORER(1877)
> (Frank Stephen Baldwin, 1838 - 1925)D &
WO ERNCAEESND LT 5T,

COFEDFFEEO— G D TE AR, 1891 4R (T
ROHENTZAY = —F O A KF — (Willgodt
Theophil  Odhner,1845-1905) @ # % £
Arithmometer ThH %,

[Hi 8] Leip&la (2003) p.10
20HBEARICEBTASFELAER - XER—(1902)8XUPKRAERAEF(1923)
HARTIX, 1902 2RI R — 23 B O 4R
2 & D FIE LR B @ AR A KRR L
ZOBEFERIC ZEH+ Az R ke L,
1923 1T X KA B IR AR (1887-1961) 8 & A 77
—HEBOOEHRTHLEND Z LT DR
FREA B Lo, ¥WlE. A% BYIMER O B4
DU EE N DIEE D E iR T o 72280, 1953
D IRGERE T O 19704 £ T2 O Wi &
FBRDSTICHED L FIHETHE WD~ (] k545 —Web ~<—2_ hitp:l/www.
k& 2570 @ U TSR 2 R M AL 23 AU 77 tiger-inc.co.jp/temawashi/img/tmws7111_2.jpg
LR A EAEML, B2 RO 1968 EITIXE AT B O A A 7E Y . 1970
FHEZE T ﬁ#fﬁ%ﬁﬁ%%L RSN, RBFELRGFEMHEE L THLNTZ XA
T —FHE D 1960 [ IXBE T — % — CTE T % 4 70 TE60-38 | BNIRFEHIE SN D72 L

6 247 —EHE#(1931)

(5) 192345 AIZSEM L2 — S8 1%, HIE RARBEIRRS DA D8 )& Lo TR G 2% | & 4 LS 52 B
ST, [FARE 1L BT AT —3HEER 1 VO ICA A TSN, (RS20 — @éﬁ:(’\i
http://www.tiger-inc.co.jp/kaisya/kaisya.html OFR i (2L 2, )

(6) KR &AL A —(2002) 120 Al DpE 2 EY - F WL G RS DL E
http://www.tiger-inc.co.jp/temawashi/temawashi4.html (2L 40U, 1931 41T
WXL T, 495 & 6 7 A 5y Bl EoAffiks ThoTz,

1ZA T — F G 5 &R
\ZAH BAMEAG 3 75 T Tho72m
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. FENSEBEIZR > TV D,

2o L7z HEXGHEKIX, ErXoH — A computer 0 BZ=2EXGHEM ST Tl &H
AR OERE R AGEEO S K L 1960 FFRKREHE T 2 OSthicB T 2872 &%
BHERAO~Y L LTCOHEMERSTZDOTH D,

G RS R D R IR EIIC R ) Z Bl oD, HPIEMS E L CoR B
7 51 A 4% (desktop calculator), T 72 b, EBEHOMME 20 FHZH 5 X 91272 > 72 1969
FEHTH D,

HEBZHCEHI_BEON) 12— RV T—VDFE

RO H — A% computer 7> 5 5 = i {8 computer ~ & #7225 20 L% - WIIc BT 5 &
PEREEZ B R LGt AR O ERO — 5T, A XA ERGFEE L W HER O
BIRICESCHREEN ZO L ) ICEREBEbREMN ST Z LT, fHR=—XICEb S
N a— - Fy NI— RN HEGFETDHZLEEZRLTNVWS, Thbb, KEDOHAELZ S
WP OBEWMEHEME CTEM T2 2N TEL L Vs <EMEESEROANY 22—« Xy b
J—7 L, B THAEZFEITTE L Vo <EKMRES>SERHOANY 22—« X v FU—
O _FEPHBIC B SN TE]/ETISE L THFEET S Z L2 R LTV D,

Je LTZRBET PN TV D,

b. BEXOBBNHERICEATIBNHDA/R—23 () —-BERFOLEER L(F
FICFIATIEAERFROEX)ICHIETS5-HDEKE HEEE
RERBOHEZLELS ETHIETH1FE, 20 L, HHELRHEZAHNICEITIE

o nE+213L, HERMPELYVES D272 TR, LVZHOERZ T2 ME

ET D, MEEZHEHER T LT IWMERGFEBOLESICITIZO/EL LT, WAADEZS

BOwWHEDOM COBEBENNELVRELS 2D,
FEEHOHEOEGEN =N EITESEL) LT 5L, HEBMETHMALYE

BT Th<O, HEFREOBBNRAENDLEICR D, FHREERIIMO2OE T TH ]

THZENMETHDIN, AR L7ZZARACHBERGEMKCTIX, HEAREZETRLZD

BT IRR) HOTH2ZENTELRET CHAEBROBEINRFEIITE R olz, FHERM

RITFHHBEERNK T LEZOHE, FCEEGTREFEICTRET DI LR, L
LEEOHREZERGEA S BBMICETSEDIEAICIE., EEZECI>TERBENRD

ZHOHERREZZOLHIICFHT RF) T2 FRENTIERVL, BRI ADF

BIZED TRAF] RROGEEMEERTORK L 5,
ZZCHEMBEZREIC TRR) HOT 2720 T MbNOFRBEEICRTT 50,

FIRIBE I K-> T THI) AT 52 ENRREITRD,

ARy Ea—2TiE, HDDRT7 7 v v a AE Y 2 PO REEEORFEIC LD,

AN T2 2 LB EBE~0 [F—4% ] HNICIED D ERZ A, 19 o

BefEClEZ 9 Ll BEB ICHT OHMBRRBEECH 7272, ZHOFFFEMBRORAFIX

FIRIBEIC X 2 BRI F LW H B TR I, L LHIRIEIC X 5 BEIMEIFEO 72 121,
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ZTOIEDIZDICAEB NIV b RERAVBEL ST,

BHEZRFH R O BBIRET LR OFE ok i) = 3 B AT LA ) N—
a v & AR R O EIN F I W TEMAZR S O & 2 a4 . hE
KET R LB T 200B ) & L TAKIB DEMOFMAZHE LAy POFAEKTH
%o

AL ABBETENT calculator I/ TOWHEKXHEE - NRyTOREEHEA

EDIHeZ HA DI THREEZ —HIHDD, HDHUVMT, B7 RO EHME OETIL
ZDORE L > THE RSN DB FNCBE L CTEERE E L2 TD L
STARZEAT R DIR T & R AEHNIEFEZE DN —E DR L
2%,

ZHAXOEINCEHT LI EEER AT 5L,
MENZE>TEZHERNOKHEEFE N TN TED, Fl 21X
AR FELLEILZ, 2RO =R ETTRUMIFETH-TH
AT TR AT LN TED, BEEIZE> THAEOMEZE
B %t B UG R 23S 7= 8% B (Difference Engine) T %,

/N~ (Charles Babbage,1792-1871)1%, 1820 #*|Z[ 7=
BER DB A IR LIE . AF VB OK 17,000 R FD
B BIOZNEIZIZERUTIBWVO A & FEO R ANIZIDHF
Je PR FE Zfe 1T 7o, BB O 7 m a7 13 1833 EI2iT5E
RRUTZ2S, S I AR OB AL 1842 127> Th %S A2 Hs BERBOEE
LINTET | AFYABUT IR =R DT I8 - B I 2 W A L7z,
ZDWH% ANy VOO ENAY = —F ATED
ZOEOEAIA =AY > 27 YD FICL->T 1834 4 (CH{E
T LM MBS FE R ST,

Life of a Philosopher @ BE#&

[ #1Swade(2005)p.71
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RSB HBEBATHSAT computer Z/TDEERXHEH - /OFH—FICLBTOTSLEH
ARELHEMELTDONRYS OEH S

Ny F, N FA—FEFALT I3ET
JED 4] 52T, 2B 725 wEXGH
M T H B AT RS (Analytical Engine) (24 %
A DFEAR L 1834 FEHEHIZ 2 SFU, 1836 FHHH
WIXVENE RTRE 2R BR AHIC & TS 2 BT TV D08,

9 NRYTOBHTHE D — &P

fRo L ZAMETLIRMETERSED Z LITT =
XMool :

/N F 1 — K& . Joseph Marie Jacquard ==
(1752-1834) 78 1801 4FICE B LIV v H — Rk Ic B =

W T T AR AR 2 B AR LT H R T D720 I BRIl o T
Wb D THHN, ARy VI NICT BT TLARLT —
Bu B SEDHILEE XD THD, W IXREAT % B
I A —RICEo TRV R B RR Ak D B CTh D
(Ada,1843), /XX, Jacquard ki & AR AT I BE o T
ICETEEEERT Ty =03 T 251 [l ]williams(1997)History of Computing
(Babbage,1864,p.117) L LT\ 5, 723/ FH—FD Technology, p187
TOLTRI T, 1940 R ~1970 (RO E FFH AR IV TEERICRENTND,
BEFTRBIOREHEB N TAS Y P g0 R B EMICBEBICPU] - [RYT0
I Tstorey . mill)  Tcontrol) miroprogram control % &
WD 3ODKEERI-E L BT
O, Store 1%, BEFLMERL KOG L
RHTRXTOERKZRLIET D720 DEEE
THO ., mill 1 FHESZEZLRT 5720
DIEETH S, Control ®—FlEX 10 D
LORLETH D, (K10 DEE T~ A
ra7ar 7 I TR E EBLT L7720
D/ LSO TS, )
ZOLOIInbL0EREIT. AHOD
computer (25 F D ro gk E . EEEE
FHIEEICHE T 56D TH o7,
Ny U OEHTHEBE OMEBIT, B [ #1]Bromley(1982)p.205 @ Figure 8
BRI HI A 22 D EZBRIZIT M E LT O ELEBT L2 LT TERhole, ELRHE 2 H
BHFETL L CHHAT 2B EE X e 75 AERENC 35 T FE 8 7 5 B O fe R 23 R
HThol LB Ay VO OREIRIC 1T computer D% FHEAR & L THUE
WZORMWDEDNRH o7,

(7) /"I Babbage(1864)p.117 123\ TILAEHT #E B 23 store & mill £WD Z SO D LSt T\nbHEL
TWDN, ARILHIZHDHEHIT store & mill (212, control ZEEH Ry P1EE 2 TD,
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HEXOBBWHERICEIIBHADAI/R—232(2) - EBE—2—EBBO

calculator

FE L oo v B 2G5 LR AR O N RO B A A
FovrricEEhT— 44—t iJ5s2LC, F
EILEEEZRELLIZLON, EHOHE HXGHE
BTHY, —MITILE B 5 FH #% (electromechanical
calculator) & | XL TN %,

A G AR IS B T 2B KRB ) ~D o LT A/
N—Tau0F, 20 HALHT AT, EEF R
DODREM R~ B KEEr— O EH FHE
T 11 OIDITEE DA HT T LT o — &
ONDLWHTNF— R —RXEBEHTHoT, [H Hi] Masch(1929)0> Figure 1( L3t o 39 &

NEHE—F—HTH2)®
d. BBHNHEBICBTSREERFDS/RN—3Y --- computer KU calculator [ZH (T
SIEE XM L—IKADS/R—P3Y

JL—ZRERTF LT HEME computer

77T KRB OBMREFEREOZAL g go—omMEnE-ETsE
X, REEREN OB ) IRICE T 5 AR B IR EX
BhEno A/ R=va itk TTEHRL, "y
HARFICHT L THHE) »6 T L—] (8 \: @
B ~DA ) R_R—2 g ko TEBEINT,
)Lk, RN LR oR L@ '
NEFHLTAL v FOF L - 7 2 EREIC e e
B HEETHD, [H LR T B AR B - H A BRI T (1978)p.63

TZELHLWEHAEFTHD U L— W BERAYER ML 1. K0 sl 2 Bk A 51 S B 12
B BHERCHE LCHRICRERENE b O TIIARL , BB O & L TREICF A
ENTWERHTH D, HEZEESR LT 2B RO &3 D72 o> —
A(seeds) & L CTY L—RFHENTZDTH S,

UL —NHEZFL L THAAETH S Z &1F 1930 FEREEICIL<MbR D X Hich
ol a7 I AREET LY L—RXEHEKORMHObLDIZ, K1Y oY —E(Konrad
Zuse,1910-1995)> 72(1939, VU L —#%§ 600 f@)X> 23(1941, U L —#4 2,600 @), 7 A U H D
= A1 % (Howard Aiken) 23 % % L IBM 238 {E L 7= Harvard Mark 1(1944, VU L —#4 3,304 {&)
REND D,

T AT DN—N— RRZICEB T 5 LSO E#PE E. L Chaffee DB IT EZEE B
FOEZEERETHY, A 5 OFEmXbEEEIIHDLI =LY fr=7 25850
DTH-ZICHLED BT, =4 47 A Harvard Mark 1 [IZBWTHERE T & LT,\I% T
MU L—Z @R Lok, BIFMEEE VWS i TG 2 b BEO TEED
FHEEZHSTZONIBM ThoTo) LW0)H) ZODHERBIZLDLIBDOTH D,

H11 Evo—#0EBEHES

i

(8) ELE—DRYOEB G F L 1922 4E > Monroe Model K(1922) TH Y, ZHICBIH L 7= 1922 4F HI 55 D FF
7F Chase(1922) 12 Rk DK 23 5,

10



EFFIERR(2010) N5 S E i D BE SR O FE RABIE

Bl A7 XY V=2 RN L EZEBICEAT 2/ v 2 ba—0h T, Exi3REo
A MZ& 5, (theansweris money)| . TEZEEZHWZT XL - U ¥ —OHINZF]
MAT2z&T, EFHAEEZHAWTRENERZ LIIHLLTH-7, - - - H L RCA
DHEEZRF > T, [EEEF2HWE] EFHHERKE R THHL I, |
(Cohen,1999,p.43, [] WIZBIHFIC L D)L BTV 5D,

UL —REFEMITE WK 7217 ¢ 72 < . Harvard Mark | @ #% #k# Harvard Mark
H(1947) 72 EIC R BN D K O ITH IR R T#% b -AEI L TS, ENIAC(1946) X°
EDVAC(1948) 72 £ E. 22 & A5 1 computer 23835 L72% 12, U L —= computer 73 Hiffi |2 Kf
RENOLD L LTTSICENTZDIT TIER 2O - II5 i fTbh T,

HEAARTHY L—XGEEONE - ERABZ b Tnd, Bl IEHEARTRIICH
EEan=T o2 L RGEHEETH D EBXARBRFTO ETL Mark 1(1952)1% Y L — 2 computer T
bHolo L., TO®%MKED ETL Mark 11(1955, U L —#%§ 22,253 fE) & U L —Z computer T&
ST, o8 L, 1950 FRICIFEZEEXE 1 computer OBFERHE N E Th o721
LELLT, TUYROEZEFEOMENHLETVICHLARELE 72 2 TEFELZHRHICH
WHNLEHTHD ) L—IZHAL TENTEIFHEENHENICH -T2 & o o Bifray
M 72>5 FACOM 100(1954) & W9 HAFI D FEM Y L —3 computer ZBA¥ET 5 & & biZ, £
D% H FACOM128A(1956), FACOM128B(1958), FACOM138A(1960)72 & U L — D K ¢
omputer DHFFEBHFE - IR A B Z 70> T 5,

Jo—&RERTF LT HHEME calculator

7na s T ARG TH D computer 5B T TR L WRIERE 2 CEIEFAEE E LT 5
FHEMCH D calculator 3 HFICHENTH, U L—AFHEBOMERBNIL I bt TV 5,

To b 2T AR EMIT, 1957 FFIC ) v
— % MW/ g5 BRI calculator T 4 1
4-A] (WH#EEJ) 300W, H & 120kg, &S 7
8cmX i 101cm X BLAT 42cm)% 52K & & 48
5.000 I CERFEZBtA L=, [ A 14-A)
F. TUXF—ANTHEMEZ 7 > 7T TRRT
LR EBEHALTEY, VL—ATHDHZ
ENB BN THEE T 3~4 5, F
HTE~THLWVWHIRST UAMOFEELZL
Too BT U —FRAEEHA LIZOE, &
AU calculator & U CHUEA 1D K & &
ENELFTHEDTH-729, :

U L —AE 1 computer TliX 22,253 i b i
DU L—ZFM L7 ETL Mark 11(1955)72  [[x o 81194 H 747 0 % 4 v 7 Thitp://www.dentaku-m
IR LNA LTRSS AEE. AT useum.com/calc/calc/2-casio/1-casiod/br/b-1.jpg]
V72 E ORI BRE 7 EBLT 572D ITE

(9) 7A¥— A TIEZFO~ I THBEE AR 2 HT R L R ERDIZE A ST DAR—ABRKEL>TL
i"jo
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DY L—REHIN Tz, ZHICH L THFEOFEBFEEMABECOBHAZAEL ., /N
w LA AL 2 FBL T 5 L &bz, WMAIHREZR SICHE 2 RE L 72 calculator TH D W
VA U-ATIEHMEHT LY L—0%AE 342 £ TITH S LT,

A FIFEOHKES Y ARG EBEOBIE AR, 1964 £ 6 HITI1T W 4 401 %, 1965
FES5HICIEA A 402 2 ELTWD,

(4) TEFHUHEHR BBICESTLIHEBRNOERHNRE
a. EEEZBERFLIDHLICLD. BEEENDEFIE
b. B EEMSEFH Computer ~DA/R—>3> ---Computer R FHIZHEITH. B

EEICKIBEERFOEFELETATSLEEDOEALLDEST

W HEICRDODEAEFE LT 20 A HFENADIL— WA THIH SNIGO IO BN EZEE Th D,
HEEAHAZEAFLLTHWCHEAAB IR oK D~ E, 745 Y7 John Vincent
Atanasoff) &< —(Clifford Berry)iZ&?% ABC(Atanasoff-Berry Computer,1942 5 7244 280 A)T
HD, LD~V AT WV AE R IELWVOE P FIE LK THENY — R TR A AL
fbL7zReE B~ U CHOOVILHMEI R 2B IR 220D TIER) oL, 7’r7 7 AR HE TH7R
Mmolo, TNPZ AR T ORI O AHIE B LI A NDITEFRFEERELTE D
FHZEMTELLDTHDHIZLTH, Y7 =T E DT AT LELTO computer EWH RN HIT
A OB ZEE RE T HFHLL T E ST LT TERN,

7ars T LA e i O B 22 B 1§ F 13 . ENIAC(Electronic Numerical Integrator and
Computer,1946) ThV, HZ2E % 17,468 Kb fli H L, M H &I138 30 bbb o7, ENIAC LU D,
Manchester Mark | (1949), EDSAC(1949), EDVAC(1951)72 L kk » 7o B 22 % & 73+ B O B
FE e E . UNIVAC 1(1951)X° IBM701(1952 %% %,1953 Hifif), IBM702(1953 %% | 1955 Hifif)72
EHORZEEXE T REN RS T5FETITRY, F— X computer OFRERNE R ENLHZE
272 ol

HARICBIT2HEZ2EEXE -G EEIL, 7AIDTAD LB 1950 FREZFIEE L7 A1
JL L0 FUJIC(1956, 2% 1700 &) M A K TAC(Tokyo Automatic Computer,1959, 5 %%
7000 R)RENPIFEESNTND,

HAEZ OB HEBIOREEEOR M LK, 7vr T A8 {EREEZ computer D5 H
b B L ORG AL 2Y 1950 A ARUTITH RIS AT RE IR o 72D TH D,

(10) ABC = > DBl DT HEAARMLEL T, 1973 4F 10 H 19 H O K [EIRT ARV A H 5 FH pric VT
R ICBI 9 ENIAC B N EZh L &7z, £HL722 6B 0, ENIAC Tid7< ABC ~ 3 U 3l R & 41
DB THEHTHLILETDRMEIE N,

ZHICK L CE S id, B8 47(1995,p.81 BE pp.141-142)iIcB W7 s T A m] 28 Nk 7 ) D FF H
HALEa—HEERTILE NS, ABC vV U NIHEERHER LT B FH25m BN A #BE T 7L
AL THEBRA R AR T 20 TIEHH0, 70l T AN TIZARVEVIE K Tt Rk oar v a—4
ETBOEAEY THDH, ELTND,

FERH DL R DN TIESH DN, REEMIT. ABC~I U OB KO X E L2 E ICLDHE R OE
B ) (RE 8 %L,2003,p.165)ICH DL L, [ 07T Afil f MG 72 0 LI 2 OB IX Eo T FIEL 2D o T2 ) (RR i
f#,2003,p.159) 2L/ Linbla B a—Z LI AR+ 0 72 O | (RET#1iL,2003,p.155) Th- 7=, LL TV D,
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c. EF M computer ITEIFTE2EEZENSISVCRIANDEERFDA/R—3Y

HEBNORESXEBECRI L EOMENG, EFHFERKICK T AR TIX
HEEND TV UV AXZ~NEBIT LT,

N7 DA T EA R FEUTHWTHE R R ICEMEL 2B 73 Ei I, B8 XE 7K
DEHFEMEEZEENOINT VD ARICEEWZ D CTAFIVATRIES NI~ Th D, 1949 FIZ
AFXVAD < F = A — RFTRIES - B2 22 5 F0E 1 5 H B Manchester Mark 1 (1949, E 722
1300 A)DfE#E M EA2 H A ELTZULRAT —/L(R.L. Grimsdale) DEx FF Db &2 1953 4 1Th
TV AEINFEITEINTZDTHD,

IOV TREBMA SN =g A NT oV REEE R LT O TO LEFEMESMEL, S m S
FATHFY 30ms LK # T 72, Metropolitan-Vickers #Li%, [FHEMEE E OO NT P AX &4
BRICRATZ LT, ZE T E LT D22 G E B Metrovick 950 % 1956 £F(2 6 3 5 S
TV 5 (Lavington, 1980,p.48, 7R p.64),

TAVACBT 2RO T VA REFFEBIT. ~NAWFIEIT 3 19544F 12 78k L
72-TRADIC(TRAnsistor Dlgital Computer % 72X TRansistorized Airborne Dlgital Comput
erdOg) Td %, TRADICIEZ, 6841 D it Bl |~ Z > 2 X % L 10,358{F O [ il i 7 v~
=L X AT =AML, IMEETRRL16 s, RHEIZITHRFM300usE WD ERETH
- 7z (Irvine,2001,p.34),

IBMb <5 b7 P AZIZHL & B 13 IBM @ Standard Modular System(SMS)h—F
o, ftREEcBTs N7 U2 X FIH
DD DWFEREZ R 2> T D, fl
Z IXIBM®Halsey Dickinsonid, ~X /L aff 7%
FTiC & o mEgEmA ~Z o272 03N
(B3 2 19484 D FE £ 7 & BOH H UL
WCRAD N VU AZEZRY FE, T
YYUAZIZET DM E M T S (Pu
gh,1995,p.228), IBMiL, & % 7 —(Pou
ghkeepsie)WF 220 CT ~ 7 o ¥ A Z Hiffi o
WF9E 2 D | 1954410 A 1T 1T E 2 E AT
DY Rl B A J24T T S EHEBEIBM 604 Ele
ctronic Calculating Punch (1948)D K 7
YURBMEB I RTINS, T ORE
ARl LT SN0 IBM 608

Calculator(19554F4 A & & . 19574124

HETHY . 2o~ VT ELEK S &
HTEBIZ DT P RALEEN T KA
DR~ > Th Y, 3000 L LD kT oo
LU E BB LTV, IBM 60813 k Figure 28. ss Printed Wiring Cards  Single Card and Socket
FrUALLIc kY, FkiEoEegk  [H]IBM(1992)p.18
DFtFEMEE AN TEBMEN DI, HEE N ZIOWAIT 5 Z LN TE T,

BFEEICBT L N7 P AZOFMICET 2 IBMOBIREWEA D —21F 2 b L

Printed Circuit
Land Pattern

(Side View)

Terminal Pins

(Bottom View)
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EFFIERQ010) M HE O ER MR REE)

v F(Stretch) 7' =2 ¥ = 7 | @ F1 T19554F |Z B & S 4172 Standard Modular System(SMS) 77 —
KTHbDH, SMSH—FRiZ, 7V o hERECN T oRAZ, A4 —F, L, =7
DY =Rl EE L CKIBIZAR LK O RIBIRO B O T, IBM7000 U — X' E K 11400
VYU—XTHHIN TS, x RFEEOSMST — RBREI 722, EARICIT16%
FT254 U F X454 T WA —H A X Tholz (K1llEsingletgd 71— K TH 50N
. EOfEOdoublelED T — R H D)

ARICBITLDHEMNDO N7 o2 2 XEFFHHEEIL. BB ITE 152319544 X v B
% BAAG U 195647 H AR ENIC Ak B L 72 /N 0 SEBRBEETL Mark HIITH 5, s K Z
VYU AZDEPITIM8E, HEEM NT U U RAZ OFRBIFLIBLUETH =N, FTUU X
ZIFEZEEFE LV b EMTRENPOALERT M TChoTZbdHY, HATH F T Y
28 W B EE OB GIX1950FE R FEE om0 TH D,

ETL Mark 111(1956) D = ZIME AL FE 1L, mEEMA T o P 2 21300, Fv~=7 4 -
XA A — R1800fHl Toh o> 7=23, £ DCPUD K & ZL85cm X 44cmX53cmE BIED~ 1 7 1
Tut vt — LD LMD TR E Do 7= (Takahashi, 1986,p.148), ~ A 7 o Y& v —
DBEGZICEDLETITELICOLSNIEA DL HiiBELLEL LD TH 5,

BRABATIZETL Mark HI(1956) 1251 & fc&x h 7 v A FNE FHREKEOEHA IO
D OWFIERH % 2 19564F10 A L 0 hh s, —FH O L1957H-11H I IXZ M DETL Mark 1V(19
SN Z M ST D, Mark IVIZ, A NI U U RAXAT0E, FLv~=T L« XA F—
K4600fH & gt L v L2 VM2 L H Y, TDOCPUD K X X(%L140cm X 20
cmX120cm& & 52 K & < 72 - 7z (Takahashi, 1986,p.150),

Mark IVIZ, F 7 0P RAZ & SN OHESGRICR T2 &1L, A - HEDF
YA i B R [ 1560 w s> & 3.4ms~ ., B O LT B 1L 768 1 sH> H4.8ms~ & FfE0L E b
FHF T2 < 72 o 72 (Takahashi,1986,p.148 56 X 'p.150) b D D, b T VP A X F T D%
EME - ZHEE L E L, Mark HNCH X TIZS2 ML EBE LT,

Z 9 LeMark IVOREEB 72 EbH Y HARBEKONEAC 2201(1958), NEAC 2203(1959)
. HYLOHITAC 301(1959), HITAC 102(1960), #2 Fi#fF T.%¥ »MADIC 1(1959). MADIC

1A(1961), 7745 D OKITAC 5080(1960), OTC 6020(1960), ¥ »>TOSBAC 3100(1960
). —Z % OMELCOM LD1(1960)., MELCOM 1101(1960). 4bJ= ¥ #%»HOC100(1958),
HOC200(1960) 72 &%t % < O R B ENL1950FRE I b7 v VR XN E 13 B O B 7%
WY A TS,
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d. BFH calculator ITEITREZENSISVOREINDERRF DA/ R—3Y

PV AIPRELTHESAD L IICR 14 a0Ryk CS-10A DRHBOEE
% & calculator 3 EFIZBWTHEZEENDL b
TR NDODBATRED BT,

1964 FEIZ vy — IR RPO A —1 T
VA REHEK T2y b CS-10A)] D
RIS Lz, 22Xy k CS-10A 1%, L~ =
UL T VAL A B30ME, XA A — N%& 2300
HHWTIELNTEY | aEBEEIELEDORE S
THLO LITEWTHWA Z ERTEEN, EEIX
25kg b & o7z, 10 HTDFHR ZITV . AT T AHT
WI0 O XF— DN E INTE Yo & 8B aG kL [ # ]http://www.dentaku-museum.com/calc/
FAL7L%—FRThot-, EEFEML calculator/sharpd/cs10a/inside/5.jpg
FHEENELS, FARICEHERNRELRVWANAY v N Tho e, FEAHKIX
535,000 [ & & o Tz,

e. EFHHARDERRFICEISEARMBDA/R—23y - RSANOVEE#
computer 24T D/RFAOVEE#

F LITIFREL TR, BARANDOII T2 B A A X
AT DR FHEF1Z/8T A (Parametron) 3 5, /ST AL %
HEEFZTFEHE LU TH A L7z computer OB 23 AR T
13 1950 FE A& - ITFEM I ICHED b,

20 it (2 81D computer DAFZEBH F& 1B W T, HAT
FHAERFLLTIL— B2EE | N PRZ L A T/RT AR
YRR ENTZDTHL,

NIANE L, TRHERBIC L ER S MEER. wE P
WE,BIESTRTI0—>DETFICLoTTES (HEH
£,1968,p.3) LV O R A FF D3 1 CTHY, H I — 2% 1954 4F T2 NEAA) I
ICERLEbDTHHMY, STANEE, 72T A NDOBRBE D
ZafnearFo—2ill A e bR AR 2 SE K
7REI R T THY, B AT B A R eV O Z O E L F ZIE, ST ANV AR A E T L
U TR L7 SR I3 RGOSR INTALE ST 52 L8 TED,

E15 /ATAFAVERF

[Hid8] &4 75 142 (1972)p.59

(11) 7av /A= ob AT ANR LRI R T A—Z — BRI A LR FE2 B L, TAV I CRFFHEEZ L T
WD CRIE K 37 75 2815488, KF#F7EZ N IBM) 2D 742 - /A~ DR FF B E5 1%, 1954 4F 4 H 28 0 Tk %
P ORFFFREIVL AT ThHoTo, L 742 A B 22 I CEDm B E L2 B AL TV
ZEbHY, TORTFH T~ A 27172 —7(1,000MHz~10,000MH2) (2 L5 0D Th-o 7255 T, iR & i D JE
W 2.3MHz L LB RIE— O /RT AP LT B 2o T e, E 7 B s IR BN 22 iR 3 13 - 7203,
HARM 72252 BHZ D W TO R R SO i 13720 o 72,

&6 75 2 (1972,pp.81-82) i, /T AME L D FF AN AVIC LR IZ T 40 - /A~ DR FF L O M A
BRI, TRV DO HFERACIESIIRBEM IO RT AR EFRICTHY, LN TeZ2DIEH03,
otz — AIENRESHBEISN TWAZERNDMNY, FEFITE - 1 EL T3, 7255, Muroga&Takashima(1959) 7
LDV 7= RTIARALETx e A EOE PR L T D,
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EFFIERQ010) M HE O ER MR REE)

Il

T ANEAL, DI Y BEOSHHFLEAT THHEZ2E L~ E 2 TR E A E LD, =
ARIIZH Lo IV =S EE Tho7m R END, BEAERBEETO
Musashino-1(1957)** . Musashino-1B(1960). # & ¢ PC-1(1957). PC-2(1960). H 370 HIPAC
MK-1(1957) . HIPAC101(1960) . HIPAC103(1961) . & W > FACOM200(1958) .
FACOM212(1959), NEC ® NEAC1101(1958). NEAC1103(1960)72 X\ DH D87 Ah L 5
HRRESN TS,

RIAba R, TRERRE ROV — G E ,Eé?féit TR EEIVOEN A
FoTWen, BBk R EIN ChHhANT VU AZ T R THERE SR - W E DA TEH
STV,

B % 1% R 16 5% (1996,p.12) 1%, EAXGRBR T CThI AL X E 1 5 A M OB S ICEUE SO LEF

B L TCWeTZ NN —T"3RZ A A ZL LT oI, EOMREET =y 7 LTIZRFIC, TREIXBHL
ANFNES | R P RZZE R TOVINITHEIEDNES B E P RENWIEEFEL - - A D
FFEGAVR T UAZ TR LR R D EL | EENTVD,

TR FT U RE KB T RO ETL Mark 111(1956) 1% 300W ., ETL Mark 1V(1957) 13 550W &
/N & Dy o 72 (Takahashi, 1986,p.148 35 L O p.150) DT xf L T, /X T Abhm v i H # O
Musashino-1(1957) D4 # 7 /1% 4.76kW(Muroga&Takashima,1959,p.315) & K &~ 7=,

IR EDENT VA U D AZ ORI E 1960 FRITBITDHNT U AZ H i O D
FERLLT, MU PRAKICH T DT AR DR ERF| B THATAGHEEN HERO RS0l
W7o T | (R kG 75 12,1968,p.3) i R EL T, [T A I H RDOE 13 HM T ¥ ICloTK
REE Tho72 | LW HH] (576 F5 £,1968,p.ii1) 23 1960 % HITITRONDEITR-T2,

LREE - HE-HEEHORTHELET TR BEEORTHLIIIEDMRE Z L MR T
f£<f£of:/<§xhnya+ %13, 1960 FEARKRITIZTBLE DT, KA IZIZIA TR F], BB

ZIXHFOEF]TIER | (B G T £2,1968,p.18) V) FRECH [ T 52 & 1272~ 7=,

fifi A% ORI REICBI L Cid, 1960 R F DI L ThAe B [T AMa U FE T DOl 2 b TP 2K
LMY GBI LT 256 MEOZLEFBBEICLRWRIANT AN O BB EBEIZR N

Eﬂ%

(12) MR DA EHEEE T LU CRIALIZE AR O 22X E 75 H % ETL Mark 111(1956)
DRI Do T @m G I, [N T2O B M N T D 2ZDE AT L, « B H RO Z 2 IE0 0 DT
VAFNEIM BT/ E LW EH UIRLIE ) (48 %,1996,p.13) Th o T- L M B O S 2 il R NT o O A X O 18
DIRSZIES L T2, FHZEE OFHHEORSICBEL X, @il RN =g NE it R ICBEL T
ZEE R HYPT AN T ATARDR B RERVEZ DL ONE R -T2 (BEFH#,1979,p.143) LFES LTV
Do

(13) TALEVE A TELEEH B, [T A a AL 2l T BERE S IZT B AL THR TN D
ZEEILTC. N CREERMBEEPMDDENIZENFE T, FFICELE N VA RIEE ITEM Th
STG AR DS TESTa=—2RbO LB by (B 75 1#£,1968,p.3) L L TV 5, EEE T A U G H
B OB ZE B AR S 1954 FE Y T, TRV E TIE— R THTVN A E HEWEAiHE Tho7223, TR
P ObL0EEZEE TOLHIUE, BRKABELS T T HIZLEREAY, FTUPRZIIW 2o TT Y RET 1l 235K
THHLL)(BEBHE,1972, p.62)DThHD, 1272 L 3T XM G RO 52 s R LD 1957 FEEIZIZThT P
H—RADOHWEIT oL ND TR, MO R TIETNIEEEDR O (BB #,1972,p.62) L0 )7 £
NV M QA

(14) Musashino-1 (X 1957 4= 3 H ITHEERBRAA L7 B R 1 D/3F Aba L B TH D03, 7400 i D /3T Ay
(Il 480 2 12 1600 &, 55707 768 55 % (& A 2800 11, Bé& =7 ATV M 1000 f& | Bi& 7 — 7 AF VU 2000 fH) &&
HIZ, 679 ARDOEZEE (R EE R E A 280 &, K a7 ATV 239 A, K7 —7AFEVH 160 £)b
fii FH & T (Muroga&Takashima,1959,p.309) , Wb IENAT Uy BRI OE 75 HEE TH - 72,
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CIIREVORWESE | (F1EFH7#,1968,p.17) Th o720 /INEICBI L CIT £ vl et 3 D &
EZDIVTWTED, R VA OFE R 72 BAI# AL, IC 0 LSI OB G OREREL T, fRoEZA
PRIANBUTHANTE BRI DZENn R, B A E OFIFELTOME STz Fo7219,

calculatorr 247 M/R5ANAVEHE 1
NWIANB R A 2 o7 5 FE O
computer %1~ H A Tl 1963 4 Z/8T7 Aha L 55
FEMEST-BETL 7P 101 BRIFBLRND

I TWD,

RIFBERIL, EEN M EKEEZEFT DN
FAha 1 FHE % Musashino-1(1957) D /X5 X
Fas ORI EI TG L TWeZe
Mo, A FE a2 o7 = O ICEHE A
1963 4F 8 HICIFAEHOE A7 7Em 101(1 .
B H)OBIR I LT, #1700 FD/STANT (g0 il ] 6 £ M0 8 O Webrs — o
R, R E M ET 10 KF O &= http:/_/www.dgntaku-museum.com/calc/cglc/Bl-ko

kunai/kokunail/alepfzero/alepfzero/b-1.jpg
HBRE . B SO RN TE,

RIFELNL 1964 4 4 1213717 Bm 101(2 4%, 5% 7 /7 300W, 550x520x380mm., ffi #%
80 J7 H . MiEiEL 10 A7 2REL 20 A7 BREL 10 M7 (l4r 10 47) . BH - 9 #7) &, E72% 1213 3 TR
HLKERF 1,000 G077 8w 101 285E - fRE L72N I # B IR RE N L0 S D 52
EZTRTINoTeZeR, vy — T RF X /U REFH A MANLIR TSI TV T D AZNEHE D
FELWEEMEOT YT L REAFEIZEDIR I AMEZR E DG FE & UCH XY 35t 4B L %
AR T HZENTET, 1970 FFITITE E R B NLRUREZRE RIS TV,

(5) MHEERTOERMREERBEBEL v/ /0T 0y Y —

(GHE ) EE2ETT5-00E B E L TOFERENIZ. = OMBIRHEE O EIT
B LT, foEIFoOEA LR EL, O MMEE] %?%B‘éaﬁ@&?ﬁ%éé@%ﬁ\ @ T
71) BEHRBEEO BV BEiEE, @ E¥E) ERMEHEORRHHEINFEICL DL
W, LW D K ) e 3B @E?ﬁmé’ﬂ%’%@%g%%ofwé

M&+5& f’E%%:?E'O@é HEFICEHLT, TAIFAR abacus 2 ElcBIF 5 £ 75>?_> VJwL
H] ~OBATIZ aJrﬁ{/E%@fr%émﬂ:#ﬁfab Ihpolz, &L CEEMEEOEMBIC
%Ei&@?&i%%ﬁﬁﬁbfE%ﬁé’a&:%ﬁ&&fi#é: ENFREICIE AR E o T, £ 9 Lf:?ﬁ'é:

DOEFEHILIR B L O T 0 7T DA 2 FIT T L~ U MIICHEB LEREI L7202 19
ik % © Babbage T %,

(15) ZOAIZBE LTI T A e H RO B ICBW TEEN R EHER LB SR B TL, B+ OMBEK
FEENDE 2 TNTANa U KD NI PAZ O T BEAM ATEE M O R TN TVWAZEITFR O T\ e, ThFo Y
AR N —TFE DL~V ETHE SR T IIE, ST Aa B — BB RS 5283 R501%, YRoZLT
Holm 1L [ZDZ LTS IINLHABREITTFTHRLIZZETH o728, IC, LS| OREARBZIIEE BIK D EITH
bFRLAedot ) (FHEH4,1972,pp.83-84) X1 THHEL TN D,
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MEZE) ZEREED (£ 22D THHE] ~& WD BATHREIFEZEICH W T, HEAEFEE
O WHEHAZENT OO NICEL T, HEOEKH B Z I Z 72 O A G A
BT TAMEN ) 6 [RK@ ) ~DA /7 _X—=va v, D0, BERINERE % K
BEHIZEAT T 2w G EEICRK T 5 TAMEN ) 7o TEXE ] ~DA /) X— a3 v
Lo o, TEhy) BEEREOHMN A TEF¥) ERICK LT IMLBW) BB EL
HFT-OTH D,

T X EEREIV bEERFELMRICT2DICB AN INT TEX) EHEHE
DA N, BEEAOOEDZRRA LIZAL vy FEEOY L—THY ., VL —%HEE
F &3 % computer H ERRICHE SNz, LoLaens [V b—) KGEHHEMED M) G
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