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2=mzxr| CTOO S = VIIIRIE
PEIEZXE}:%Ya)

o HAMIC(E. EFIEEHD2RICITD,

e IREBICENBIEHNAT. 2BRMIC1IDNDEIEGTTOTS LERD L
h—ERENREIND,

L R—FEEOETR — 2.48)
LR—kDIBHE — BEEEYEA

e MEHD 2RI (T TERERINTOTSLEENICEAELRLR—
AR LUEVWC ERNFEINSIDT. MOREICEBEN THDICE
BHLULTRIL,




e Web L (
http://www.ce.ie.niigata-u.ac.jp/

“motoki/ProgrammingAl.html
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JICZENZENOREBRICEEELUZEMFRZEREL TLEI DT, X5

IR ER(ICZODHDERSEIEZS5iA C FS U,

/E%:

C DEREIEDR(CIL.
OE%hE?%L%@@#ﬁ%%:@W
O LIR—ZTO0SLIEREDE Y .
O AVE1—SFA. RIEXICEAT S E
O LR— B DIETR.
FOEINBDT. MTFA T RS,

mn+Hf




2—2

SRR .

C”

D5 LOVEREE1T

e CTOTSLDY—RT 71 ILDILKRF(E .c T,

e COVNNTTZRENI DIV R cc T/cldgeec T,

o MIEIEELIVE, JVNTILBRIE a.out £EWLVDT7-1JbICAH

nNE9,

203

E RS
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CTOO5 S LIER - ETOFIR :
Pz ROBRICLF T,

(1Y CTOIS=ZVIRADT s LI RUERARL. ECICBS,

(2) IREimRK (H % (£ gnome-terminal) D+ VR D ET
EAVIYEANT S,
({BL. CTOTSLDT 71 IVEAIE .c TRNDBIEKRICT D, )

(3) Emacs D« VD ERBIGRKD vV EDODORKES /UBZTFHEL T
BRZREZ<9 D

(4)Emacs T« DT CTOT S LEER (FRIFELE) - RET Do
(Emacs T7 v FFEHT LIEL), )
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(5) IRIBBRD + VRHIE T DT+ TREICT B,

(6)

ccC

gcc

V—XXT7T1ILA FZ

—XT71IVFA

EOAVYVRAADLTZZO0SLEDVINTILT B,

a.out (CETITI7TILAEFEKD, ccAV IR/
COVINTSICDOULTIE2.5815 20,

(7)) AVIRASHSDIST—AvE—IRHBI[IRDOD~ QEED IR

/—~

L1T2o

D IS—AvE—IFFHEHND(CVY—XTO55 LARADIENTEED
ZBD(F. EmacsD VRO LETEIET B,

)

)

Ctrl

-X

EEGE

Ctrl

s EF—FEFHICEICELDODTY—XR T 7T ILEEH

BEOOSLZEOV/IITILT B,
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(8) DVINTILNWESE (i.e. IZ—HELT)IRTLICS, ./a.out £V
YRAADLTZOT S LEETI B,

JO5JS LT UEVWESEE
CtrlFc F—%Z#H L CHEFIR T IE D,

(9) BFFRERICBRE TCEHVBEIE. ROD~QEIBICITF/ZEIE X T
Z(7)ICES,

I|II'I|

@ OO0 LOEDEFRZEZEEFIESH. Emacs T+ RO EFTEIET B,
EROBEFAMRDHNSEVESE. 7/N\vH(Bef)ZRH\WTCTO0S
LDERITEIZITOIZD T B, |

@ |CtrlFx Ctrlrs EF—ZEHICEICLDTY—XT 7T IVEEH
ERSP

@ BEOSSLEIVISTILT B,

(10) PO5SLREUL BHET BT ERRERENES. SLEL,



Bl2. 1 (x/y OINETEID £1F) PO55 LER/ IV BT

DikF2ZRICT I, (FREBEF—HRN—EFEDSDANERT, )
motoki@apl:~/C-java$ cat lab-exOl-ceiling.c [ Enter
#include <stdio.h>

int main(void)

{

int x, y, sum, ceiling;

scanf ("/d %d", &x, &y);

sum = X+y;

ceiling = x/y + Xhy+y-1)/y; /*x/yD/NSREATYIY EiF*/
printf ("%d+%d=%d\n", x, y, sum);
printf("ceiling(%d/%d)=)kd\n", x, y, ceiling);

return O;

b
motoki@apl:~/C-java$ gcc lab-exOl-ceiling.c [ Enter
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motoki@apl:~/C-java$ ./a.out [ Enter
8 3 Enter

8+3=11
ceiling(8/3)=3
motoki@apl:~/C-java$
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JO5 S LMEBORRICBRE T —/ IV RERICBNALTEEFE,

Emacs D FTCHC OS5 LYER :

Emacs D N CCTOT S LZENT B (i.e. —.c ELVDRABINDT 7
TIVZEIRET BF) (. ROLOSEF—&FESEFTFITHRECHRIET,

Ctrl-; - BITUTHSRDITOF T ZEIT D,

(newline-and-indent)

TAB o I=VILDHBTOZR T (EE) BT,

(c-indent-line)

Esc| [Ctrl-\ - BESINEU—TIavnF T (FHE) 2175,
) —I 3 VEERFFHITO>TH S,

(indent-region)
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CO5S LDOER .

CTOISLNERE - XRRICKOUNIX OV YVRABIIDCERHD T
I, EEZENAEE(CIET VA = ILENTUHELERTI,

EIt: indent [options] [file-name]

options: -kr Kernighan & Ritchie M X5 1 JLCE
-gnu  GNUZOI IO RDXIXSITILTEE
-origs BSD Mindent B X5 1)L CEH
—inum FFFIBZE num & U T
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CToO0SLICTTHESZTS

gdb T NV HEFESEBOERICNE T 7 1 IVICITESZMNITTERILIZL
iF. ROUNIX OV RMNEICIIEE T, (gdbT7/\wHDEEDC
DICHESHTIT -b a EVWDSIA T I VERNITTETI D,

cat AIVYRZE -n AT afIEFTEITLULTELL )

2T\ nl [options] [file-name]
options: -b type EDITICHEBSZNITEINZEEL XTI,
IBECTE D type E ZDOEIKIIRDED
a - BITICEST,
t - FIERIRELTF X ~DHBITICIT
[CES{(F, (TT2ILEH)
n---HBEIITELULITEAS
pewp- - erpEVDIERKIF/\T—U%&
SOTEIFICESNT,
TOM FVSA VAT IV EHE TV (man nl)
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23 TO5S=VHROEE

o —EICKBTRUBEICEDBETZHTY SO EIMREDLEEHDH
DNICKLKIENTT, ECTERT B3RO0 LD 1~31TBIIRD
BRISSERITICLUTT S0,

/x Bt B Z(OROR) x/
/x OOZZEOO0O0TO55 A *x /
/x 2BEDFEEES ZEDOKHX x/

e ZEHDIR—LTLIORJDTFICT A LORIUEED, FDOHFT
CoO0S LEREDIEEETO>TCTTFIL. TR TFDFT LD~
DREE—RE rux——1r— [CERELTTFIL, HIXII.

motoki@apl:”$ mkdir c-lab Enter
motoki@apl:~$ chmod g-rwx c-lab Enter
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¢ F—R—RNSNDF—HANERTSES (e. ANT7ILERC

) Ie®(clE. [Ctrl

d EF—EHLE T,

[ i : UNIXTEZ7O5 S LDELE, ATIDED, R/RinD—RF#T,

. &V DR R

EMEDNDF—(CEAIDITENTHH, TNz

A—YNBEITDICEEHERTIT, ENFHREENRE DT —I(CEID H
TONTUBINZERARDICIE sttty —a EAVIYRAADLET, ]



2—4

L R—k&LT

L iRN— |~

=4
RE L

03

\\\
2

EHITDED .

REBHE(CDVWTRXDIDDENEERERHEIT D,
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(1) OS5 L, RITOBFESUNEEHRILEZED

I OS5 L%Z (catTEnl IV RT) T, JV/ITIL, E
ﬁbe%z:EﬁGN‘i%ET:FZ ~DOr )b LCERLIZED (O5
71)L) Z{ED,

LT EXRICIE. chzE(C

ORIE®R EREES,

QERHBDERES LKA,

@O0 771 ILOARA,

@O0 > LDOFHAFE (FIXE7ILTY X LEETDE RT3,
BHDOFEUNTG LE; CIOEDERBIEAE),

GER - ZDfth
ZIE(CHWAREXEE (CTNIEATEX T) B LU CTHIRI L2 E D =R
CESH

BL.
NISEZR

&5, KRB ITZEUIARZREIEAE,

;IL.I%I
i
s
mt
i
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(REEE FOSEORTFE D7 1ILE LTRET 3T ; h

(FFE1) SEOERFZIE— - 7V R - R—XTEmacs ([CEDIAL,
BMBICHASENRVESEEESTEEN D B,
(73752) emacs DFTshellzfldE. TOEFDERF& T 7 1 JVLICED

AL,  (emacs DF Tshell ZFA< (TS
QHES) script AV RZRHWS,

Esc

x shell £ 9B, )

(— FTHELET, )
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(2) PO5SLD (V=) T 71U
— PRRBHR X TLDOLUR— BEREE[E S,

(2.1) RET 7 1 ILOBHICREIDERESFESIE TH,

21, 2, 3MFEIE . ENEN
% DEFEES, NXF repl.Cy, verrrnnnnnnnnnn.
EVWDSRRINDY—XT 71 ILEVED,
SFE4DFZEE(E .
FEEITS I 7TILEEEZNEN
SEDEFREES , 1\ F Reps
EVWDSTr LD RUICAN,
COTFTLUDORIJBTZEtar IV RT1IDICEES
gzip IV R TCTHEaL T
SZEDEFEES Reps. tar.gz
EVDRBINDT 71 ILE{ED,

(2.2) MEBFEHIE WX LCcOT1>9 3,
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(2.3) O ViEE LB D
AXZ2—NN—AD TUVR—=k INFZAs - 7IT=k]1 K,
BIOXZ2—AO Uik=k I\ 2~ 7YUT—RER ] TR Y
ZIE(CHT,

(2.4) BNz —BROFN S
RIBRZN TT7O005=Z2V0 A1 T
51 SIVRNEEREES (e.g. [REHREL] )
DITERV, ARIOELRS VERT,

(2.5) IEW: /T’ ~ELBIE LT .
(2D®&é7 TILZIEET Do
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(3) ENRIIDEF T 7 I (pdf T 7 1)L) :

PEIBEH AT LDOLUR— ~EEEEE L T,
(1) DEIRIID pdf T 7 1 L%
(2)DY—Z T 71L& & — IR (K1) T3,

BL.
SFRE 1l~A CAMI I B pdf 7 7 1 ILDORFBIE. ENEN
SEDOEFREES , I\XF repl.pdf

~ BEOEFREES,/\XF reps.pdf

ELTH<,
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script AV [CDWT

HHEICEKRTRINDIRFEDKRTFZEZNIT IO (log, HES) 7 7 1 JUICEEER
9BHICscript AV EDNABRINTULE I, script AV EDFEEL)
AlIERODBED T,

O RIBIRAKRD + > =D T
script O9 77 1)U%

EANLUTCEEm=MABT B,
@ MBI
@ exit EANUTCERERT T D,
@I 9ZEFEO>TOI T 7T ILEIRET B,

BURECESEFEOEKRFEIE— 7R - R—XFTEmacs(CEUDA
CAMNEETI D,
EUVWSEDBE(C(Escript VY RIFERHETTY,




(4)O5 77 7 LIRS

= (DEZE A

FF MZHIFRLUE 9, EmacsDiza(d. Esc x replace-string &

WOOAVYVhk%=

JWNTRDERIC...

O A=Y T 71 ILDOFEREICE D THKD,

@

Esc

X replace-string

B FIEZE IR T B,
@ HHE F(C Replace string: ERIRINDIN. CNICHULTIE

Ctrl

-q |Ctrl-In  |Enter

Enter] & IV Y R AU TXEZINDIETR

EIRET Do

@ EE F(C Replace string "M with: &EFRMIRINDM. Nl

X LU CldEnter] ETCITIRE T B,

BfRIC. OV Y R{TERICEIND
7110”7 ~ 76" OEFPDI—REETHIER,
gﬂzzz&«j"éﬁﬂs‘ﬁ'm@%o )
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JT== .
EE

SNEI,

script AV Y RTCEIwREINBIOT T 71 ILICE, RE8IHALICEKT
SNEETCOXNFNEBIEREINET T, TINS, [Cullp © fF—%&
U CAANIDVY R=BNALURIEE(EEA

~

CEERE N, CDEFHIMT S EZNSD IV Y RINEL D THIRI

—> script AV YV R CTHEEDEIRE & D CTLSIEAIL.

N(CIENS IV RESE

CulFp W [f| T—CAAIVYROBIBAZETODE
 BITHL VR

C9,

222



223

Fl2. 2 (script AV R ; x/y OINERBITEID () 2107055
LML R—FERRECTH O EZEE(FE. EEBET HIXIERDERICLUE T,

motoki@apl:~/C-java$ script report.log [Enter

........................ 052 71 JU report.log ~DECHER%Z FHIA
Script started, file is report.log

motoki@apl:~/C-java$ cat exOl-lab.c [Enter

#include <stdio.h>

int main(void)
{

int x, y, sum, ceiling;

scanf ("/%d %»d", &x, &y);

sum = X+y;

ceiling = x/y + (xhy + y - 1)/y; /* x/yDINSFEANETY
printf ("%d+%d=%d\n", x, y, sum);
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printf("ceiling(%d/%d)=)kd\n", x, y, ceiling);
return O;

b
motoki@apl:~/C-java$ gcc exOl-lab.c [Enter

motoki@apl:~/C-java$ ./a.out [Enter

8 3 |Enter

8+3=11

ceiling(8/3)=3

motoki@apl:~/C-java$ ./a.out [Enter

999 3 [Enter]

999+3=1002

ceiling(999/3)=333

motoki@apl:~/C-java$ exit [Enter
...................................... O5 771 )bADEBmEHRT

exit

Script done, file 1s report.log
motoki@apl:~/C-java$



9dE, ROFRLOS D 71 ILAAERFIIHS, CNH5
Z2IV Y RITEmRD "~ [10"~""G" DI &
H1TERED ""M"

ZHIR T D &ECEDE T,
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Script started on 201640307 H 17114333
“[JO;motoki@apl: ~/C-java~Gmotoki@apl:~/C-java$

cat lab-ex0Ol-ceiling.c™M
#include <stdio.h>"M

"M
int main(void) "M
{™M
int x, y, sum, ceiling; ™M
"M

scanf ("/d %d", &x, &y); M
sum = x+y; M
ceiling = x/y + (xhy +y - D/y; /* x/y D/, .. */"M
printf ("%d+%d=/%d\n", x, y, sum); M
printf ("ceiling(%d/%d)=%d\n", x, y, ceiling); M
return O0;"M
}°M
“[JO;motoki@apl: ~/C-java~Gmotoki@apl:~/C-java$
gcc lab-ex0Ol-ceiling.c™M
“[]0;motoki@apl: ~/C-java“Gmotoki@apl:~/C-java$ ./a.out™M
8 3™M
8+3=11"M
ceiling(8/3)=3"M
“[]0;motoki@apl: ~/C-java“Gmotoki@apl:~/C-java$ ./a.out™M
999 3°M
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999+3=1002"M
ceiling(999/3)=333"M

“[]0;motoki@apl: ~/C-java“Gmotoki@apl:~/C-java$ exit™M
exit™M

Script done on 2016403 H07H 17134303
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2-5|COAVIN\TZICcDULT

e EEEMHEMTCIICEEBN I VIS IBERLITHEINTLE
9, VA SEEIFIBDOHDIVIRELTELT gecc & cc D
2DBHAEBETNTUVE IR, CN5DOEMAEIEC T,

(ft(C FEHDODIT I,
NBSI(FEFFARSEA T I INIED gcce DT, )

motoki@apl:~$ which gcc
/usr/bin/gcc




motoki@apl:~$ 1s
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-1 /usr/bin |grep cc

€y
-rwxr-xr-x 1 root

-rwxr—-xr-x 1 root

lrwxrwxrwx 1 root

(B

lrwxrwxrwx 1 root

-Twxr-xr-x 1 root

-Twxr-xr-x 1 root
(AW

motoki@apl:~$ 1s

root
root
root

root

root
root

428 6]
454 6 F
20 21

13 2013 c89-gcc

13 2013 c99-gcc

23 2015 cc ->
/etc/alternatives/cc

7 2H 25 2015 gcc —>

gcc-4.9

353752 11 H 28 2012 gcc-4.6
832120 12H 26 2014 gcc-4.9

-1 /etc/alternatives/cc

lrwxrwxrwx 1 root

motoki@apl:~$

root 12 2H 23 2015
/etc/alternatives/cc —> /usr/bin/gcc



o LIFIE. COAVINASICDUVTH—RANEHETI, CTOTS=VH
DEDZE(CLUTHFIV [cc & geec [CHBEURZEETI, |



cc VYR /geccAVURICELDCTOTS LOBIEREEIL. RDOKLD
[CTTHONSD,

CDI—=XIT71) .C
U

OrIEZTOS S L /usr/local/lib/gcc-1ib/---/cpp
U

#CIRE D17 (e.g. #includefT, #definefT) A
ERZEESILEVCHY—XXTO55 L i
U
@V SDAREK /usr/local/lib/gcc-1ib/---/ccl
U
o705 A .S
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e

77070554 .S

\{

B O05 =L (/usr/---?77)

&
@%ﬂ@

77070554 .S

\l

~ 7S /usr/ccs/bin/as

@

iGN G

A7 070505 LDT71)b) .0
U

®Y > & O—4 /usr/ccs/bin/1ld
U

ETEA OS5 LDOT 71




CNOSEBEOEEEHIE T SZHIC. ccIVIVE/gecc AV YV RICIE
BRRIEATIavRBAREINTUVE T, HAIXE gcc IV RICDWT
(FRDED,

H2IV: gce [ options 1 files [-1 library ]

options: -c . ATIIORTFTIVIETEERL. UV
O—SZEFEOH TN,
-g . TNVADEOOFRIEY VRILEZRE DY

INTIVDOBRICERL., Y rHeO—45 1d (C
g ATUS UER|EET,
o DA% . FEFTEXNTOISLEANDI7PTILE
a.out ClFEL<Tzz7rz &9,
-0 . E‘%i@'ﬂﬁ’éﬁ"}a
-D
- E5
-U &E [ (GRFAER)
-1




-1 library: -1x : Y2HeO—5FCDATarvazZDII5I1STE
L. 273907055 LZFTEHLITDEE,
MBICIODUC TSI TSY (77— TT71Ib)
libx.a ROBER (AT IO LI—R)ZHAWLSD
CE=ZEETI D,

EESATSIUICETD -1c EVLWSIA T3y
d cc AVVRICHNMULEL TEBFHNICY V7
gO—5(CE|ITESINDIN, BHES TS VUERIS
ANSIEZBETILVz0., BEZEHZRAVCIHES(EE
2514 7J>Y/1lib/libm.a DERE Y Y HsO—
SICHEITBEODND-1m A3 E cc IV
RDORECAMUKITINELSTEO,
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= HE— B

Gl

U< I(EL man gcc TAVSA YV AT INZERARDED, ROKE=
B3O L THREL,

o LLCOIANC& S HE—FE (BS) , ¥TThe UNIX SuperText I oNEIIEMAR, ¥

/

TEEsmst, 2003.

eP.S.Wang, ANSI C & UNIX T, HIZTHhAR, 1994.



BIZ(E prog.c EWLWDSCTOT S LG D
% gcc -g prog.c —-1m
EOAVYVEREANNT B EAEEAT CTIERDERSIIENTONT T,

prog.c

W
AFLEO5 S L

/usr/local/lib/gcc-1ib/---/cpp
@V S DOARIK

/usr/local/lib/gcc-1ib/---/ccl
@7tV TS

/usr/ccs/bin/as

PLOZ .0 teeeeeeeeeaaeaeeaaaannnns RDIAFvTF TGY HeO—
51 ODETHIFRE NS,
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PLOZ.0 tteeetiieeiieeeieeannns RDODAFvTF TGV HeO—
51 OETHIERRE NS,

®Y vHe&d—~4 /usr/bin/ld
/usr/ccs/lib/crtl.o prog.o -lg -1m -lc

Z/j:)ID ~ZO55 L0, EHNSAIC
BTiIolchlK. RKEEDLESETRBATUHTF
WMIEBINDIERICTWAREWNE WNIFIEL, [CC
C. /usr/ccs/lib/crtl.o (FFEA{LZET1TD
EDEA# nain ZMFETCHLIZEDITDCDHX
H—ckPYvFI—FIUTHD, ]

U

a.out
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2—0| 1int

lint (&, OIS LRNISBATUOWTNIDRAICED ES/EEFR. &EIR
ZHEEKCERAL CTLSIEHTES. MOEK(ICHIET SBRICREREICLD
ZOBEMMEIVISTISEDBULSFIVITBRIANDIVY RTIMN
EEEOHAEE(ICIET Y I R—=ILENTUEOVERTT,

Bz (.
lint V—XT71IL3&

ays)

lint -hx V—XT 77L&
EVVDREICEEILE I, CC Ty

WA T3y 7O LDERNZEZFIVIIBCEEIBREL.

-xZA 23 ([dextern EETINTULVDIDICEATNTIEOVWEHR N D
DMWESDHEFTIVITBDCE
ZIEELI I,
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R A
TR lint (FHUVEFROFHLI IS —F v O EITHILLNC TS
1 SEFTIDCHDOED,

L IS—F v oETOIREDCOVISASEFESERITOG T
DESIHEBRLONE. . .,

A3 ICDODVWTHIDTZEWAIL, THIIIFBEZ, make, lint, dbx
DEWVA. HBIHhHRBE ] HlcDZ#HE T I 0,

EREF . 1B X T LLET,
sv01l 62: lint lab-exOl-ceiling.c

BESE TIHILE (A I N E T
printf scant
sv01l 63:
. /




