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FORERELvelR T |

@11 XELEHNE

AFEATEICAEREIR, EBEXFEVFRE. 855, PR T 6 5 008
B, FHERMAT M 1946 FE—EBTHFHMTENL ENIAC #4E, E4SEHIE 60
FEHLS, B84850 TR,

EFERNEHENFNERRT T, OBERFRRTFTE, BENRTEE. 7/
MERTE, FENRAAENEEEGNR T ES. HEHKH ZEH, Xk —
2 T 4 B )

EERENMATENRG. — AR EN RS R B RAFKAERGH K52
M. BEMF(hardware)tBFREE R &, BITENRERY AR . #KfF(software), M/~ X E
Kk, RUEENPIEITREERUESF SRR B R . RS & A BT
RIFQFIHEYK RS IRE, BWEB—ARA.

& 1.2 tENERHE
121 #HRE-SITEMN

1. ENIAC

AR FBEAN R RAG BEHSPROEZEMS, ST R TAKAH . 1946 4 2
Hit# 55— B FHEHEL ENIAC fERE R 4R WA, ElREERIFHAKN
& EEANF I AA——B i B, WNE— G T B AERIE, RN E
RBEZHNNR, HEERBARRE.

1936 - EBEFFKP = « B R (Alan Turing) $2H T i EAHLESER . RS aasH o0
AERST, REBLAETE. IHZ2ERI. WEHEERE ABC i Hl(Atanasoff
Berry computer), ENIAC(electronic numerical integrators and calculation), #fi/2 & R HLEIA % .
FFAl2E ENIAC, Rt LB S URIEEH, LR FRENEN. SETEIN
RRES FRA EEMHEX.

1-1 fi7R &% T ENIAC 8 ML A .

2. HHIZR—5 - EKE

5 « #H 2 (von Neumann, 1903—1957), E&EQFFFERK, BitEVRERGIHA
Z—o AR BHTE, mEESY. 8. YESTSEEY TERN TR, i
A A RE ERE N, SRR,




(c) (d)

H1-1 R r¥E—ATUEFEESHMERTFRENITEN ENIAC
1.2.2 HBFHBH

R FEH KT EAAE 1952 9238 [E R o 7 SRR 58 8 /R 4R M —— Tl 45 SR f0 s
Prgeit 45 R 5e 2 FE: 1957 48 IBM AR A% —& AW EHL 1IBM701, —3E4:77 19
f. HREEFEARRK, SEEs. B 12 i iTrE.

mAEE B TFEARA, BEtER, B 13 in. 1948 4E 6 H, DURSZEG Sk
W7 ERE-REEE. F—6REETENUE CDC HliER 1604. X T4 &%
WE, R iR TR AT, BAEERE, AXES MBI, e
WA KRB EAAE R ENUTER . R T 2R X 4R “ BIERFE" HE.

E1-2 BFE B 1-3 REE

4R R B B (integrated circuits, IC)T 1958 GE& 8, Wl 1-4 s, #3504 &
L (LSIC) A U SR R L, A 1-5 Fim . IX I A4 B AR e JE K g

FERIEETE, IC LResSR ) S8 B & LE 18 N B —F R K
(BE/R ) o



B 14 SBR B 15 KARFEAMIREAL B

XA BA AR A LR IBM #EH 3 2211 360 RFGHEAL, A 1-6 iR, X
i LR BB B E CE S R, T TIrENLES T, B A
—NE KRN .

1-6 F2Z 1 1BM 360 i+E#

R R B Al A A AR i R R 1 EH B, R B0 A AR ke B 1 A R B U AR
EHUHBLE AL 38 Intel RAVALERARAGHIL, MITTSBAE 1976—1977 %, F—EHIFEX
EHIsEAL Apple I SEER, B Bnas. 8. HMEMRERERY, wE 1-7 Fixn.

& 1-7 4l Apple |



1980 4, IBM AFMBUH TN HRE: — &S Intel 8088 5 H 1M B AUTHL AL £ 28
——PC(personal computer); —ZZFE Microsoft 24 ) Wi #{E R %

IBM 2 &) BX B~ g @ ok T 7 SE 416 B W «

IBM 2 &l f bR PC B A AL v L ) Sl

Microsoft 24 &l Intel 2 &) WIZE TS ALK A FEA 7 A F IBM 2 5] 4 EESTAL Ik
FE k.

P 1-8 Frzs BI 4 AL IBM-PC.

HFEMEARNERE, (R4 7% aiaHm, mE 1-9 /i,

E1-8 IBM-PC B 1-9 Lk

B 13 EEEFHE

1.31 HEVAHAERATHS

RETHENLAT B X FEIEAGE R, ERA VRN BERHENR . —atEH
AFFEMMIK I, HEHRRA S B EENT.

1. YIELHE L

v E ALK AP BE To A RPIRESR R S T & L I E AL, 4 K% $ 3 o fEE R
AFRCRE: WR SRR -2, AU BRI R IR A 0~9 3L 10 FeRAR
WE, ELFTER, RRAERBIGERR 10 FARRB RS0 B TSN, 8BRS
TEBMAGRER, HRERIEFER IHORERER, AR, ikl
HHA 0| FFMECERS, BT LR B 2 B T SRR PR R R — A — b3
Bitn, =LA RSB IEM SERR 1 A0, B3EHEFEROBAEER 1R 0%, Fri,
TEXF Z 40P ¥ SR kil

2. EEANEL

THHIEAE 0 M1 AN EFEAS, EEE NSRS L . R
e iz FH 4 i % 1-1 Frar.



&1 ZHEBIRY IR R E H AN

i 0+0=0 0+1=1 1+0=1 1+ 1=10 (#Ar)
b %7 0-0=0 0-1=1(f§141) 1-0=1 1=1=0
ek 0x0=0 0x1=0 1x0=0 12 T=1
BRik 0+-0=0(EEX) 05+1=0 1+0=0(E&EX) 1+1=1

3. EEZEER

PHRERAFESESZRNXR. Bk, BEEHENERXRIT T —FMER,
BHAERKHARABEKRD, MERFZEBS, HBRIERAEL. HHEILFEZEXR
B—F (258, —E&80CUH 368 1 3R o kER, Flm, 1 Fm “BaL” “£&”
“H”, 0 o “IEOL” “F/” 8“7 %, FH A —SEHIBEHBGBBEE, 562 (8
B FIREBRR. A ZEEIERTIEEN, S22 MM, EREEMET
), AFEHERBEHPRBLIFES, EHERREEEGE.

PHEHTEAF -MERZHE. BENECUR ‘80" 28), BEREIK “5”
BREOFEER R “E” 28). Wi, “Fail” sHBRAH-

1) BEME ‘" EZH)

EBERINEBEERGS “+7 & “V” kFor. BRNEEFEMNLF:

0+0=0, 0\/0=0

0+1=1, 0V1=1

140=1, 1V0=1

1+1=1, 1V1=1

EENEE ‘R HENL, BHLd, EAENEETESR, HEF 1K 1, 12
WML RR 1 WEEN 1 NEEEINR 1.

2) BEIRED(“E” E2H) ,

BHRFEEBEAMSS “X” RN K ¢ 7 RFoR. ERFEEEHANG T

0X0=0, 0A0=0, 0°+0=0

0X1=0, O0A1=0, 0+1=0

1X0=0, 1A0=0, 1°0=0

1X1=1, 1A1=1, 1°+1=1 -

FHEFN, BHEEH “5” HEX, E’i?’ﬁﬂ%?-‘éﬁﬁ&ﬁﬁﬁiiﬁ@ﬁmﬁ%
10, HBERERAET 1.

3) BHEAEE“IE” BH)

BHAFEH N FREH TR . s8N k.

0=1 F0%F1
1=0 FE1%F0

4) ReEHEECENZH)

FRRPHREZEEFANES “o” Rx, HEHAMNA:

000=0, 0[F 0REk, ZHEAHO0




oel=1, 0 1 7&K, EFEN

1e0=1, 1/ 05Fsk, ZENI]

le1=0, 1[{ 178k, 4RH0

PR RMR, WAH 1.

TREFIR) FESR SRR, METHEEMBEE, AIBAIGEHE. Ek, §H
JEFIR /S EEEE D — R4S K. Ao, B TENAMGIMR, @EEETEILA
#RR ] —BERIEA R, AR B R A R, LA S RS+
2 6] A LA

1.3.2 FHFEBEAMASHIHEE

1. FFHERAL

PLE— R RER 7 0 —EHI B A B LB 2, —APS A RREER. 8 1K
FER —BEHIBRR A — > F Vi (byte), HLAF KRR F WHREAE, WwFK 8L, 16 {L.
32 i, 64 fi.

WAVEL B (5 BAEHENL PR E ROV EEE . FriBsdE, EwLlh AT e LT
Bmbl bR AR s, S, BRABTANEAER, AR, F5. RiE. B
B, ¥ aTEYE R Ll fkakEm, FEd R & Ey gl SidhEmE
BGER, R EIETER IR T —E B UG, ERAANIFTREZNEE. HEbl
TR R SRR AL, FRE .

HHE A BB/ RO R BRI — N, RN AL(bit), HiEHRE, —HEHIR
—A“Q7 BR—A “17 M—ff, — AR AT ARRFE FAR AR B 1), B HERIRIRS
LRRDIARZA00, 01, 10, 11). B, %, FrRAfRERRE.

WHHFEAERNEA R RE Y (byte), HFRAFE, 8 ATHHHIMAM 1| AF¥(
byte = 8 bit). HHHFHEARKPUFHECRER. B, HEIAGHFEEE, #&
FIFFAE A R F AR LLF W A AT R

B T B3 R A R A i A B4, 36 AT LA 99 (kilobyte, KB). JKF°1i(megabyte,
MB)LJ & % 5 i (gigabyte, GB). A ¥i(terabyte, TBY SRR MATR . T2 MIFE T
BHKR:

1IKB =2""B = 1024B

IMB =2'""KB = 2B = 1 048 576B

1GB =2'"MB = 2B = 1 073 741 824B

— MR LB E—ANENE, MR FSENFIAE.

FRUEN P AR ESE K. FREBTEIERTOEN —RIED— N Bk
REFR A BRI B, B X — KR BRI S AL A . FEE
BUF TR, RS AT HOE R A s S A

EIEER KT, ATerh 8 bl 16 frbl. 32 SIHLAT 64 fIHlSE. FIHR
K, WEHRABKEE MR, AR, SERMERREE. EARREFKN
LS, FRKERAHER. G, &8 MHH, —PDFa&H 8 M dtHIAr, e 64 f1
g, —AFNUER 64 D _HEHIOL.



2. #EH

PLERELHHF U2 :

(1) 58, 0 RERIE, | AFTMA, WHFRRRFT S MDA B R =L

() MR RBERE, Ay RS0

() APLEE & 09 I MR AR, SHS T KER, Bl
HTROBEES L,

(4) BEHHLASHOR 2 e ML A% A BE AR E 1, T CARL 2% M3 7 (O S0 (B R A
.

1.3.3 JRRS. RIBFFNEG

1. &

B, HENEXNVISREEHTIEER, FUNSBEEINERRL. TR o, 1
FOR 7= SHHBE, HESRERNE, BRUNAHSE N, BT nmE
REEHE, FSAMEARREEMNE SR, MERmLEE,

ATETHEMSENGHE, NHSEE0E X TARKR R, LPas T 80 EE.
REGFRNG . FESEBRTE AL R AMG R ATIE S, 3B IR 0 R A 32 504 SR
P AR S ]

2. RBRTE

FERFRERIL BN — MR R RRE. HAFSAH 0 FRES, B 1 #RriS,
BE— A s RR. %0 X, WX MEBAHAE [X] &

filtm, X1=+1010110

X2=-1001010
HREAE:

[X1]#=[+1010110]%=01010110

[X2]&=[-1001010]s=11001010

FRERASNEES EH e X, 48 8 = ﬁ%‘JﬂEim’J\&E@H. KR
H:

BRAEH 01111111, FIAEL %1(0.99)10:

BMER L1111, HIUEZ 5(-0.99)0.

2 8 fr R BN BEAURIBN, HERRIEHE:

BORMEA 01111111, HRAEA(127)0:

B/MER 11111111, HEEHR(12D10-

FERIRRES, X0 HRHERRER:

[+0] & = 00000000

[-0] & = 10000000

3. RBFRRZE

HLAS S RS ] el RS 3. RIS HOR IE4, Wizl 3 RIS 5 RS —FE:
FHLSS SR, L8 R0 RS X B RS &AL (FF SRR AN IR T8 210 . B
—H X, WX B REBEFEX]x-




#ltn: X1=+1010110
X2=-1001010
] [X1]& = 01010110
[X1]g =[X1]& = 01010110
[X2]& = 11001010
[X2]& = 10110101
B A A SR AN R Y ) R .
4. ¥MERIRE
LA B AMS A] B RS AR 2. dn RALBSEOR IR, WIZAL S E S 5 EE—FF: W
EHLBECRAE, WLZHLES B AL X E 1 RIS & PL(FF SRR AU, FFERAL 1
MR, ®AE—HX, WX BFMEE/E [X] ».
Flan, [X1]=+1010110
[X2] =-1001010
[X1]% =01010110
[X1]% =01010110
Bp [X1]s=[X1]#=01010110
[X2]&= 11001010
[X2]#=10110101+1=10110110
AMERRBTEE S IR k. SRA 8 ML —iEkIRARR, DNEAMY IR RIE

BAME R 0.1111111, HEAEH(0.99)05

B/MEH 1.0000000, HELAE H(-1)100

K H 8 AL IR, BEHEMDHIRIRTEE:

BAMER 01111111, HIEEHR(127)105

Fe/ME A 10000000, HELAE HA(-128)100

AL ERED, 0 R —FfErk:

[+0]4=00000000

[—0]4#=11111111+1=00000000( tH T3 & & F KM MR, &/EHIBEAE %K)

It LAFE [+ 0]4=[-0]4=00000000, BJ *hLfi# gk T L 47 AE+0 FI-0 1 i,

(6] 1-1] BE4[X]e=10011010, K[X]u.

[447]  BX]ekXsBRTUZE: FVSECHEE, WX)a=[X]w: FHLEEECH R
TUZ AL A8 B ML BT B RS BT AL (RF S AR EUR . BEARMIN 1 TRl 4 E
HINLESECh 7, MR [X]a=[X]at1, BP:

[X]#=10011010

[X]%=11100101

[X]#=11100110

[#] 1-2] BE4&[X]s=11100110, K [X] g

[at7]  XTTFHLSBECHER, W [X] e= [X] & ATHLEECHHE, WE [X] =
[[XT %] we

B4 S BCh B, WO -



[X] #=11100110
[[x] %] &=10011001
[[x] #] #=10011010= [X] &
5. €A
[R5, REMAMGSRROIIZILBE, ER-REFREA, Tl LiFEe) 7Rk A
12 SR AN 5 T B oo i B R
[#1-3] B4 x=+1101,y=+0110,H 8. RIGFGETHE x—y FIE.
(1) FRigEHE.
HHEILKHRBEEN, THEERRNEE:
[x]&=0, 1101  [y]s=0, 0110
RIBEH M RS FEAL SEANHROABRRSERRS . FARS, Wi
TR FARS, BT, HRAH <. y B, o X8R4
wApS, x. y[S, Bix|[>|y|, FFUHEMTFHER:
[x]&=0. 1101
—[y]e=0, 0110

[x-y]s=0, 0111

kB x—y=+0111.
(2) Ri%iEH.
AR RISEHEN, Tl ERR N R
[x]z=0, 1101  [y]z=0, 0110
T S skaE S5 At R
: [x+yle={x]a+ [yle+FF S AR
PriAZEsk x—y B, ATLAMEH x—y=x+(-y), BEISER(—y)#I G-
[—yla=1, 1001
AT XM [—y) T INiEIE 5
[x]z=0, 1101
+[-yl5=1, 1001

10, 0110

+ 1 b—AT R EERE AL
[x-y]e=0, 0111

Bk x-y=+0111.
(3) #EEHE.
W EHLK M E R, %’l@iﬁiﬂ‘%ﬁbﬂ
[x]4=0, 1101  [yls=0, 0110
e T AN Bz S -
[x+ylw = [x]n+[yl»
[x-ylt = [x+(—y)n= [x]s H[—yl+
REAMLB AN A [-y]a=1, 1010, HEEMZEEHMT:
[X]s=0, 1101
L [-yl»=1, 1010

10, 0111




B ERITREHL 1 3, FTUeRE x—y=10111,
gl 1-3 W RAE Y, NS IneE BRI A, RGEKZ(EAE N EI§HFEEAr), R
AR Freh, HELP R A .

1.3.4 NFBANFE

THRAFMARITERE, aTLURSA =K.

1. BEBWNE

HArR ML KK L, EHHNA L PR,

(1) PHERAL: MADGEH ST EEMANTHMAZE. L ARERRE N EFE,
REDGEHEEESE, sabH. BRFOREFHEREL, ENRRE, MAEER
1. b T B MAERER, EEMAEE, AOPERMAGRET S0k, R T
RERE, 328 THAZE. Wi MmAL. AP, 85 ABC. FLH &4
NEMHBPF AN, S0 PR MA S e LS L+ MR FEE BRI

HEMAEDET ST F R, BIEFESEEKTTRIURIES, MRS
BB, AGHEM —FES B SR ERMA L.

(2) EWHANE: EEEE WA A (R4 7 AR AR B v LS A 7 £ B A 7 i
AT HIN -

EEEEHR N EXRMAZE TR LET, MEMTE, HRELE. K fiEF.
IR MAE R A END . MANESR A EMARNERESE, fE5FREH)
HIRTNR R R 2%, S SRR LB WA, 1Tl B2 5.

EEMANEES TETRITFEAR, HP AT A LISSILET, MAEBERR, EFHE
FE PRS2 A B i) 25 BRI AR

2. FERNE

FEMAE: —MEXHSE T TSP IORMBAE.

FEMAZFETEAHESZHIM, FTELENTFER. £RENTFEREHE
(TRARAEMRBEE)R B ER T, R AR IORADF Rk, DOUTE. B,
M FRBERK. MREE. BNE. CEESF, TUREFRKLEEF—H, KAF
WEPHN, B AR ELERMA LT . ERHNTFESMAREBEPAR R K
SRR . b T AiEHHRAR a], REMAERE, AOFERMAREMT S, ¥4
THBEWRERE, |_ATRAKE. W EE, TLRFESESE, RHEEESD 12 M
FULE. SERER T T A B &L R A DhREs K B R A B A5 Thik, mTLL A abiE Fiimesm.

FERMALE S THEN VRS LA LB R RSHRERNERE, MAERL
g, RELSY, salm e a RsTFmA T .

3. BEMNGE

EERAG: K T R R B RS I — R A T i

BT ANIE AL UR P ZE SR, FLP BT AR I A 8 8 K SO o S0 7EBE (4 J7 T
FORUHHLAR A RERATIER R EN AR, WREFERR, P AT LU 3 50 KUH 3
WEHATCFRAT o BRI P Bl AR, NS A B A AN RS L i 5 VI 45
PP, AT BB, R ARERE 0, W RREE DU PHE R LI F i



Ao BEHIRH AL BM HEH K ViaVoice 0K, EHAWKEET RMARLH Dutty+i&&H iR
RS, RIEEFHIRLE. HFETRNRAF. BR/ERRRRGTE BHEFRPR
HE R, FrAl R — L REVNAM T L7 R AT

EEMAEE & TAEERRE RS F T S A R BERBECFRA TR
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