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Moore’s Law (1965) : $b BN MAE S SIS B —F

Bell’s Law (1972) : QRRFHHEBHIAZE, BALEFHHHEI8NA

WH—3p

Metcalfe’s Law (1980):  WIZS48 ] P45 F - BCHF 5 BLIE b
Gilder’s Law (1996): EF M w5 a0H Min—/E
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Gravestone of John von Neumann
at Princeton Cemetery in Princeton
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EDVAC (Electronic Discrete Variable Automatic Computer)
ENIAC (Electronic Numerical Integrator And Computer)
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i e . Processing Unit
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____________________________ Ll =r BN
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WA B I E S ID: Instruction decoder

| Ijﬁg: *E% T T T T IR: Instruction Register

jﬁémg* STy PC: Program Counter
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Kilobyte

Megabyte
Gigabyte
Terabyte

Petabyte

Exabyte
Zettabyte
Yottabyte
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KB

MB
GB
B

PB

EB
/B
YB
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1,000
(8% 1,024)

1,000 KB
1,000 MB
1,000 GB

1,000 TB
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CPI: Clocks Per Instruction
MIPS: Million Instructions Per Second

MFLOPS: Million Floating-point Operations per Second
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» 2 (Program) BT EMIATE, BB
B € EERIF8 S 4] (Instructions sequence)
 BR=irENER4 )

= BRFEESPIIEHAA

= iR 25 E2HNBIEXNSR (Objects)
« BB S K (Data structure): 3R FER. HH?

= 37 NI LR S AL
« Bk (Algorithm): {4 WUTHAT?
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B = BEESH + Jik
= Program = Data Structure +
Algorithm

XA R EENiKlaus Wirth i 5682
Niklaus Wirth £PASCALZ A RI%: KMk T2
VIR 013, 19841 R BT
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= RS RBERN R AR P RaE SR
JR Z Rk RA . EA:
Data Structure = {D, R}

« i, D Data)REHIITS, R
(Relationship) &% 4 o Bt A B8R R 2 1)
RENARBE
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WRFIENE A TRAREE OURHER)

= JikE B (Flow diagram)R XM EEHE, WiE
EAEE LR EE WA, AZPRnEg, o
ARTAER 9 B TR P B4R, 2
BHEETH

= R BRBREHARF IO AT, B3
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BRI REIE, NEERKBT S ENEHEESH
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- BERFHPITSREARFH
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= BPRH (Program design ) : Bi-HIgiRIER
PR
« B BARESHRITMEIER G
« SRR BT RN AR E S S

= BHHTRSE. RBGBREFP T, RINTFE

« BRI TS -8 TR (Software Engineering) J#
B
« SRR B ERXNR G
- BREBOHES - BRFESS (Programming Language)

= Basic, Pascal, C, C++, Java, C#, Python......
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= 53¢ (Efficient)

= A]5& (Reliable)

= 5% (Easy to read)

= A4k (Maintainable)
= A (Re-usable)

= A|#24H (Portable)
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= B BUHES 2 ASHEIEN TR,
R~HARBEHENERFNES

« ABLIES (human-machine language)
» B ROHES =R

« PlasiES (Machine language)

« \L4ES (Assembly language)

» B35S (High-level language)
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P ——
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« FRES
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= R/ RAFIRIE T

= TH AR
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= FRFFRT XS
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= JESEHIAL

EE

= Cobol, Fortran, Basic
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m H,

IR AT B =3 E D 3R

}

X =y./*>

{ temp=x;/*¥xP{EE A7 Ttemp */

FXE Ry HIE >/
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Sy E ki tempHIME */
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int max(int x, int y) /* & XmaxiB¥, RB{EN
B, EAS%x, yNBER*/

{int z; /* maxEBHFHIEHETS, EXERB+HH
P E 2 HBERI*/

if (x>y) z=x:

else z=y;

return (z);
§
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int main( ) {
int i, t;
t=1i=2;
while(i <=B){t =t *i;i=i+ 1;}
printf("%d", t);

return O;

}
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HHH KRR

TAAI1E

o RIEH KA RIE
« HFHARAL, M REH

 RZ, PATIEIME

PIMERZER, NEH

-XQ;%Lﬁﬁﬂ,i%

B AR UORTRI KA
= B KN

s MR E,
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o 5

Ks=1+2+3+ . +100
] foriEa)u] L5 Al:

for(s =0, i=1;i<=100; i++)

S += |!
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oy

« HEALEA

. *gf%

= GiIFALRR i
= CIEE M

» Sk
n /NG
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‘£ —a
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N i A
/_—I:rzli* L IO

___J

HIR
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iDennls M. Ritchie (££)

Harvard University3R 22+ R8240
= 19674E M\ BellEZR E T/EES
s 19724ERBCES

s 19784E, Brian W.KernighanfiDennis M.Ritchie 3%

«The C Programming Language
s TuringdZ(1983)AIEEESEIK B (1992)K B H F
Beke:
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T

72



,L B RCIES RIBE

GEEREMELS

1960s ZPEHA 1970s MEE SR 19805-1990s #RAEHL
“ - - o " - - ” " e “ - e

SR ST i Sl 25 ACEEES FEBAIR & HIER SRS EEERIBENS (ANS) ANSI C (CB9) 150 C (C90) COMTHETT
FERCPLER CIEBCPLIEE SIEBEE TR/ Unixpifg: 25 FHEFFAC with MIGINERS B AEHIRERT SEFREEN  SIAMBE. TRMES
: (T CPLETZE) (EFBCPLIN) ERBIECES (CSUnixREAYE) iz {The C Classes BRI \ . \
] Programming (CoiZ) H : :
H H H Language) ' H H H H H H
H H H (K&R CHRTHTAE) ' H H H ' H H
A ¥ ¥ ¥ v A ¥ ¥ v v ¥

2026-9-10 (R Bt) -20264E 1 F



i%;.ﬁ%ﬁ(azgﬂmﬂm)

1960 — ALGOL 60

= 1967 — BCPL (Martin Richards)

= 1970 — B (Ken Thompson, UNIXE-Hi)

s 1972 — C (Dennis Ritchie, Jl/R3ZEHE)

s 1978 — K&R C ( {The C Programming Language) HHR)
= 1989 — ANSIC/C89 (FE—/NEHIndE)

= 1990 — ISO C/ C90 (ISOFXH)

= 1999 — C99 (Hhhinline. ZK¥H. EHE)

» 2011 —C11 (BHRE. BEFERIE. ZEE)
2018 — C17 UMBEIT, ikt

s 2023 — C23 (HBFin#E, ¥ iMnullptr. constexpr)
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CERBRREE: RETN

EERS (1969-1972) : CEF A EH-B& (Dennis Ritchie) 7EJL /R EH
TEHEUnxBERFEMAEN . BUR TBIESHMGE, XA THEBRBEHK
Kepk, AR AT RIERS, MEETIES -

“E27 B (1978) : MM AIEES&ER «The C Programming Language
»  OkWBHR “K&R C?) WA, XARPBREIPRAEE, BT IILTHERCESRY
ORI 87, W T RN EREER.
ik 4 (1989-1990) : PEECIEFASMANIT, WA TEMBT . I TH#
RiEHL, ANSI (EEEZRHEHS) MISO (HEFRREALS) 450 7 C89
ACIOBRE . X5t R AT IR 48 K B C ks B ST FR A% O bR v o
VIR SFAE (1999-2011) : COMHBRTIRZSCH BT deE (A KEdl) , {Hi
JRIE. ZRCIETUUR T104, HBEICIIHE, HHRENHRGRE (Z4E8) ,
15 B 2 8% CPUBHR .

YTFERFE (2018-) : EHFRACITRC23frik B iFEZ 2NN 4
BESNE, EERFARENY, Rustifk5IEEIEHNGFZ 25 HENCREBEEE,
X LR A CTE 5 AR AR 4k 22k AE
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$C%§ﬁﬁi

= 19604E i BLFJALGOL 60— P I M R 405 S
ERBA LT, PEHARRSRAET

s 19634 H I K H T CPL (combined
programming language)i& 5 . CPLIE S ZEALGOL 60

HRLAE BRI —2, (HABLEIKR, ML

= 1967455 H S K Martin Richards¥fCPLIES X
T4k, #EH TBCPL (basic combined programming

language) &S
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iC%nﬁﬁi(&)

= 197043 H M /R2E E ¥ Ken Thompson P BCPLIES H
£, wrm 726 EL AR B BBTE 2 (RBCPLAYS:
—‘A$ FHABIESE T8 —1UNIX#ER S . {HB
] L“fﬁi, iilﬁl%ﬁl‘ﬁ

P )

s 1972EF19734E)H], /R FEHD.M.Ritchie ZEB%’,‘- =
i3l A g TC% 5 GUBCPLEYSE —A~FHh).
BER$E T BCPLAIBIE S WL R OB S, s, Xﬁﬂﬁ
TR TRR, HIETRNF)

= 19734E, K.ThompsonFfID.M.Ritchiepj A\ S§EFLUNIXH
90%PL_ EHCHE, BIUNIXSE5/)R
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icﬁnﬁﬁi(&)

19834¢, SEH BRI S(ANSDIREECIE S AR &
PRRAKT CHIR RN 38, e T#HERHE, BAANSIC

s 19874F, ANSIXUAME T #ibnift — 87 ANSIC, FRAC89

= 19904E, HEFERHEALHAIISO (International Standard
Organization) #3287 ANSI CHISO C BjkR#EISO 9899—
1990), FJ¥C90

s I1SO4MBI7E1999R1201 13 H CO9RICT kR ¥k 20184F6 HISO %
FHTCI18 (FRC17) ; 20224E9H3HISORAC23, XEEH
9P i
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iCi%%‘lﬁél%ﬂlﬁl—'ﬁlﬁﬁ: CHE & St

s 1983 — C++: Bjarne StroustrupfECH:Al_EAMAR
v Bl BRES, RIESCHHRA

= 1984 — Objective-C: Brad Coxf=C_EfMA
Smalltalk Xp% 175 B %8, Ja8tApplek H

= 1995 — Java: {EEZC/ICHEM, {Hiz{T1EER
PLE, BFTIREEFRER

s 2000 — C#: gk s#EJavafIC++Hi%if, EBEEC
IR FEAH AL

s 2014 — Swift: AppleBMRUIES, B2 0bjective-
C. Rust$E55m, {ER#_EARRCKIR
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iC%%E%%M@ﬁ%ﬂﬁ

» RGEERES HEEZ T, RARENER
» ESFIEMEL: C++, Java, CH#, go, rustZ
 RERARELAG . Unix, Linux, Windows, MySQL, gcc&s
= WHHEHAISEHEE 5L R R
= BT ENRLI IR T R B R

- C%E%%E%EB‘J ‘

hi TiE”

3, Béiﬁﬁﬁln?ﬁfﬁﬂﬂﬁ%ﬁ%‘éﬂ?%ﬁﬁt
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PF—ITCERF

— N HaE— 1T E R CEF

#include <stdio.h>

int main( ) /* ERE >/

{
printf("Hello, World!\n");
return O;

}
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icﬁﬁﬁﬁ

= ACEEFAHRA 4N main K
-iuﬁwm%&%mﬁrﬁuﬁﬁE~Aﬁﬂ@

n FEREAN G EA X

n RBEAERES ()} FfE wﬁﬁju%ﬁ%@ﬁ
TT HCAHS, M iR A1 A B R P

s BHRCERZFEH 1T ¢
o %;_}?EPE@ “pReLx)V i%ﬁﬂ%mﬂz%% e VERRE T

NIRRT, WL gRiE

i T #B A 1EH

= #include <stdio.h>&Zm TNy 21T, HFH K

NS HH B 4 BR R 2 B
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(511 SEABAEE, Fl e qIsm

/* 1 */ #include <stdio.h>

/* 2 */ int main()

/* 3> { /* BREENHT */

/*4*/ intx,y, sum; /* X x, y, sum */

/*5*/ /* LL'FAERF */

/* 6 */ printf("Input x and y\n");/*REANBHE>/
/* 7 */ scanf("%d%d", &x, &y); /* BAxFIyH{E */
/* 8 */ sum = x+y ; /* TEHx+yHiTHE, Ksum=x+y */
/* 9 */ printf("x + y = %d\n", sum); /* HHEER */
/* 10 */ return O;

/* 11 */}
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[#1] FIAHAK: €= (5/9) (F-32) ﬁﬁ‘,

SCREEMEE, ®#OAFRERERO. 20.

include <stdio.h>
main()
float f, c: /* BEEN */

int lower, upper, step:

lower = O; upper = 200:

step = 20. f = lower;

while (f <= upper) { /* TE¥FHE */
c =5.0/9.0 * (f - 32.0);
printf("%3.0f %6.1f\n", f, c);
f = f + step:

}

return O:

R

F R,
~ 200,

} 2026-9-10 (R Bt) -20264E 1 F
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(51 B ABASEE, B enTH R
#include <stdio.h>

t min(float a, float b)
'i_rv_ﬁﬁoa emp . /* REERANZERE X */

if (a < b) temp = a: else temp = b;
return temp ; /* iREl temp Z|EH min() BEL */

}

int main()

{ float x, vy, c: /* ZEEN */
printf ("I A xRy, \n");
scanf("%f%f", &x, &y ):
¢ = min(x, y): /* AR min() */
printf("MIN(%.2f, %.2f) = %.2f\n", x, y, c):
return O;
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i H ¥ (Function)

» CREFHETREAHK. BMEFEAE —1E
bR E-main() R 2L

s — DR R ECK AR ER A . RECL BT
PREGR PMER . RS RBUEASH 4,
ERSHEEA,

s PR HB— R a0

AN

BREOR BHERT KL (SHULE)
{ VEBHASE SR 43

PATIE A5
}
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i@& (%)

o KRB LA S, (HEREA Z G B — X |7

TR

1

o PREUAE RECK 2 )G e 5 = FE AR R E )

s RREUA ] Ttk el B E T RE RACAS, B

= YHIAE LAy

o VR IBCHE ) (SRR SCRR B H I R B A R
= PATHEY

o HICIF AR 41 AR AL 8
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[51]1 S AZRFITH SRR ZEFSHIRFULRE
#ihclude <stdio.h>
int main()

i ther;
nDigit[10]: /* & XH 10N FRFHITTHEa: */
nWhite = nOther = O;
for(k = O; k < 10; k++) nDigit[k] = O;
printf("Enter string line\n");
while ((c = getchar()) = "\n)
if (c >='0' && ¢ <= '9") /* MR FHF */
++nDigit[c - '0'];/* WNEFRFRITHERRL */
else if (c == "' || ¢ == "\t') ++nWhite;
else ++nOther; /* HEFFITEEML */
for(k = 0; k < 10; k++) /* X NEFRF AL HIIRE */
printf(“%c : %d\n”, 'O'+k, nDigit[k]):
printf(“white space : %d\n other : %d\n\n”, nWhite, nOther);
return O;

TR
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Yt —Ya Yt )
iCﬁ%a‘ﬂ L
s AT
= $+101M(0~9)
s WLFRR. NEHK26NNA~Z,0~2)
s NERFRF “_7
o HEM AR RT 5 B R4
Y N N

= FPATT S (IBEAD
= KT
RNV ICTEZE CIAE S
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i X4t (Keyword)

auto break case char const
continue default do double else
enum extern float for goto
if int long register return
short signed static struct switch

typedef union unsigned void

volatile while

2026-9-10 (i) -20264- k2=



i%é%ﬁ] €3

N
I1&
‘Al

)‘L/\

BN E

&

ToREY, HEMGUE

EORB T, NEAREFHREEH .

endif

ifndef

JECIE P I ALy 24T H
define undef include ifdef
line elif
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iﬁﬁ}{ﬁ (Identifier)

« EH: ARER. WE. RE. Y,
§2 FEFPAR, CEE MRS EN

= AN ECETP, —TaEERR
ﬁﬁ%ﬁ?ﬁi‘l‘%ﬁﬁ%, EBL
B PR BARFARBFRFH

- &%%T?Rﬁﬁ%ﬂﬁﬁﬁﬁ@%%ﬁ]%
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iﬁiﬁﬁ (%)

- WAER: FFPHEN TR RIS
#, N TETFEEAAL, BERBR
% 2 X B BRIRAG

« B YERAFICR SRR AT
R ANSCR  HLSE
« TR R RN ER R RAEKNR,

A7

AW SR FARRRF,

=y

il

SAFRMF, RSN EATRR—RRF
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n =R SRTY

o FEAREPRIRA . FREFRA. A EEE
o FEARHIERT =T

= B (short, int, long)

= 27 (float, double, long double)

= P (char)
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ici%%‘ﬁ%%ﬂ(éi)

= B EHmRE

« B, G T
= TRETRE
AT

= JRETRE
HHb ik
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N ES

RINFE)

ERUE
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iﬁ'ﬁ (Constant)

ERE P TS, HEEARRAREAS
ﬁﬁﬁﬁ%ﬁﬁﬁ%

HEIZE R L A X 5 e 2R A

.ﬁﬂﬁﬁzw

s AR R B.O
» PRIAEE: T d

s THEN T H NULL
« FHFER L “ABCY
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iﬁéﬁ <é§)

O i_‘ﬂfb /:cw%

#define IZRFF FH5)
. #define PI 3.14159
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ié{ﬁ (Variable)

EFE

%EX‘

S

. A E

AR HE
» 5SRER RIS

2026-9-10

Vel &F

B4, 225

FRRITEREF, HAET SRR

ENFEF Gl — ERE R,

= R, BEERERFTHARE

s

TR AT S 8] B A AE B TR 55
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i&ﬁ (%)
o F2 71T

_E'E'/\ X%I}\QE’
_Eﬁ_/—\ XB/J ﬁX /Z—EE:

EEE

H, ZERYIR
g

R BEHXIIR .

int i,j,sum;/*E X =" intEIRE
int index = 100, big_int = 10000

—ANEE N EL A

L*/
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oy

= PHREDLE
= BRSO RS

SRR B

» CIESERATHA

s RAESERF R
n /NG
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iCﬂFﬁM%ﬁ%ﬂiﬁjﬁﬂﬁ/—\‘/ﬁm&

» CEEF M LB ITRBBEZE TN
A B
« 434 (Edit)
s FiAhEE (Pre-process)
s 4% (Compile)
s %32 (Link)
= JIE (Load)
» P17 (Execute)
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iéﬁ% FiAk 3 55 ik

= Gi%E: TR B RSEINGIR AL 44 i dE
WP, FE—MNEERF .

- ?ﬁ&lz : GEEET, CYiZednst H iR
R, RSO ERES, 7
B 3 SRR RS

= G AHFSREPRABRRFAHR, W
HERMHEAER; SN, NIERBRERER
NGRS ER, BRAERERR E RS

-

-y Y
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iﬁi% RS PAT

o EE: EEEPRHMUSA—EER
B H A ARISEERE, 7 ATHELA
HEPITHXA (AT$UTXHF)

« B s BAER
= N KEFITHERFPRANE
= PAT: RANFHBRPETFEHLRRE
RG] T AT

2026-9-10 (i) -20264- k2= 103



o P

= PHREDLE
= B REARES

SRR B

» CIESERATHA

s REESERFI LIS
s /NG
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i /NG

= BRI — R

520

J

H b AR S = R
FRLR B IV B B AR R 2% ALY T ¥ S i AR TR A

-ﬁ%ﬁﬁ%ﬁ?ﬁﬁﬁ@%ﬁ&ﬁﬂ%ﬂﬁ@%

Ul
» SRR TR

W T

J

HE WBARHER

» CEER—MEZAERTIBAREEFOHES

= AN REESEFAERITH

97 , g@nl.ﬁ&t

W EERINR AR
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