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iJ ohn von Neumann

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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of a Report on the EDVAC” Y SeHIR kA,
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ST IRBA ]
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i 4152 (Controller)

WA B I E S ID: Instruction decoder

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

PC: Program Counter
55 E K BRBRIF(S 58
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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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= Program = Data Structure +
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XA R EENiKlaus Wirth i 5682
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VIR 013, 19841 R BT
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WRFIENE A TRAREE OURHER)

= JikE B (Flow diagram)R XM EEHE, WiE
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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)

= O] 43 (Maintainable)
= A (Re-usable)

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

« ABLIES (human-machine language)
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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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i Dennis M. Ritchie(4k)
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s 1967F N ABells2ig = TEES
| 1972/L—‘7i|5ﬁc1«|:| =

= 19784, Brian W.KernighanfliDennis
M.Ritchie &% (The C Programming
Language)

- Turmgé%(1983)$ﬂIEEE§'ﬁ§E 2(1992)3k
58 EE TR B

2025-9-11 (FEFiit) -2025 71




$C%§ﬁﬁi

= 19604F HHBLHALGOL 602 — i i i) 7] R Y e
Figs, EREF R, ANEORWS RS9t
PP

s 196375 [F ) @M K4 1 CPL (combined
programming language)if = . CPLi% &1
ALGOL 601 Rhili e iififh—2&a, (HINELLL
MR, HMELLSEE

n 1967 [FH SI#HF K HMartin Richardst
CPLiE & i 1 faifk, EHI 1 BCPL (basic
combined programming language) i& 5
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iC%nﬁﬁi(&)

m 197O/L £ D17R 5256 % B Ken Thompson LLBCPL
lm =] jjﬁéﬁtﬂ, Wit Tﬁﬁﬂ4§*§ﬁ@iﬁ’f¢ 1) B1E

=5 (WBCPLHZ —1FEE), HFHBESSE & —

/\UNIXTM’E?@E (EBIE S T2, RS IR

o 1972’1@1973*#@ I /J\7LL‘£EI’JD M.Ritchie

EBIES Eﬁﬁﬁtﬁ_‘ Wil TCES (ﬂXBCPLEﬁEﬁ—A
MNFEERE), Gl F M IRFF 7 BCPLHIBIE 5 HIL 5 (7I‘i
2%, FhEf), Mahlk 7 e TR s ms( o T fi
B TR,

x 19734, K.ThompsonfID.M.Ritchiety N &1EF
UNIXEI’J90°/oU\J: 1Cts, BIUNIXZEDRR
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$C%§ﬁﬁi<&>

= 19834, SREIEZARE P (ANST)RYECIE S it LA

ANSIT C

» 19874, ANSIN AN §HibriE —
C89

R FHRRASXS CHY R e 78, 52 1 iIAniE, R0y

87 ANSIC, A

s 19904F, EHPrirtEILHLRISO (International Standard
Organization) #5287 ANSI CHISO C HIFr#fE(ISO

9899—1990), #HNC90

= ISOHIE1999M2011E HI COIMCI1HRHE; 2018+E6 H

ISOK AT 1 C18 (8 C17) ; 2022+

29 H3HISO K A

C23, XRBH It
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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
s R ECHT HY SR T int R s i R HUR B — AN
s ERBAZJGER —XNEKES, HilE XS

o REEHETRES ()} FhfE w%ﬁjuﬂ%@ﬁf@ﬁ
ﬁ HCHHT, Mffﬂ’]}ﬂzﬁmn’jﬂz/\@}?

n WECER]ZEH 1T “)7

o ?Faz}?EF'EI’J “IxLL*]7 %F%‘fﬁ?%?ﬁiﬁ%ﬁﬁj\o ERAE T
NFEEFE 7, SR P gmiEflisiT E0% B 1E R

» #include <stdio.h>Z&ZmiFTNALE Ay 1T, $EH KK
N % A v 2R BB B BIRE e P
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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 */}

2025-9-11 (FEFiit) -2025 77




[#5] FIAAR: € = (6/9) (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 KR
~ 200,

} 2025-9-11 (FEFFiit) -2025
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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, y, c: /* ZEEX */
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’%aﬂ‘{E
s AT
s RVFREK, NEK26NA~Z,0~2)
s NERTRF
LB M R R T 5 ) A R
Y N 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
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I1&
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)‘L/\
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&

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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iﬁ%%‘%ﬁ%%’éﬂ

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)

» REHERE

-#ﬁ%@

= IREERE A TRAE
HHb ik
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iﬁ'ﬁ (Constant)

ﬁﬁ&ﬁ%ﬁﬁﬁ%

FEAZE IR X 0 E B3R

.%@ﬁézw

o R R B0
O ?ﬁg %% \C('
« FREFE =: NULL

SRR “ABCT
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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

2025-9-11

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’
_Ei/—\ XB/J ﬁX /Z—Ett

EEE

H, ZERYIR
g

R BEHXIIR .

int i,j,sum;/*EX=AintRI3R

—AREAE

==

. */
int index = 100, big_int = 10000

E=LH
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oy

= PHREDLE
= BRSO RS

SRR B

» CIESERATHA

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

» CERF N ZBEITREBZENA
M B
« 4348 (Edit)
s TAALEE (Pre-process)
s 4% (Compile)
= 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

2025-9-11 (FEFFiit) -2025 97



o P

= PHREDLE
= B REARES

SRR B

» CIESERATHA

s REESERFI LIS
s /NG
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i /NG
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