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10, YRATALAEHECRATLBEER
FEDERIA :
o VRTLEHEIE, FRIICHMAAERINTWS globalZ® TY,

o 2T LBAEEIE. FHICHAAAEREINT WS globalfd¥ TY,
= JRATLERE AT LENE. TOBEBCPHREEZBRHICEETDLIIENTEET,

(a) EBEOHHA

CDIY=-ZaAT7ITHERTZESTY,

. - F—4HBERLET,
. - 77ANEBERTXFI. XiE. 774IVKRAVH HxRLET,
. - FRXE 2RIXFEHN, XiF, AVRSIFAHERRBERLET,
.« X - FREOTFT—HBAERLET,
- [X] - X NERIETHEIEERLET, (BIRSEEIXRTEALET, )
. X|Y - X XiE Y NEBERAETHDZIEZRLIET,
(b) HBOKE

[V 27 LBBE ICIE. ROFKBLEMEY HY FT,
« BICERENICBELET. (ANT—IERRLEEA. )

- Bil2 B BTEBMELEY. (XEUEEPIFSILEERRE BETITVEY. )
« IS—RYEIR NLL TH—INTVWET,
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M. EFNSA-45—

< RATFLTH>

(a) EXOEE

E3 SO T &=

NULL P R4 >4 NULL B¥oIsS—RY{E

TRUE I BEDE (EEFEEH1)

FALS I BDE (EEIFEE0)

VER I AV T)VIDIN— 3 Vv ES =¥ —LES
(b) F—4%mEvY ME

25l B & &=

INT SIZE I BHOE Y MK 5l : 64 [bit]

DBL SIZE I EHOE Y MK 5l : 64 [bit]

[ = DBL MANTSIZE + DBL EXPOSIZE + 1 ]

PTR SIZE I RavoDEY MR 5 : 64 [bit]

DBL_MANTSIZE I EHOREEDOE v MK fl : 52 [bit]

DBL_EXPOSIZE I EHOEREIOE Y MK &l : 11 [bit]

<Y RTLEB>

(c) BoENEROHE

Zh | B

I = type (%) BIEOBEIXFTRLEY,
RYUB={V[]S|ITID|IPI"X|"A}

I= 318A% {NULL | TRUE | FALS | 3271 | 284K | =28 | Rq >4 | B

isnull(sk)|istrue(sk)|isfals(sk) |25} THEIIEIHIHELET, R ) {&={TRUE|FALS}

isstr (k)|[isint (k)|isdbl (k)

isptr (sk)|isfunc(sk)|isarry(sk)

(d) EBOWEEHE CREH()

2R !Eﬂﬁﬁ
I = isdef(%) MO ERFATHEINEINHELET, REYIE={TRUE|FALS}
U = erase( ) 518 A&HE (RE&LE) LET, RYE=]L
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12. A9V RS4q V3|

<Y RTLEH>
(a) argc/argv/env % &
E=X:00 B =R &%
argc I AV R4 VBB (AT REEED)
argv A A RS54 UBIHDERY (A7 REEHEED)
argr I WA TshiftOFEEAROAT Y RS M VBIBOERK BHENEFH
args S argv[1] H Sargvlarge-1]1F TE#E L =XFH
cmd S AR Y REDXFS = argv[0]
env A RIBEZHOESIX
¥ BlZIE. BRIBEHAH PATH=/usr/bin THo7IZEIE. env["PATH"]="/usr/bin” &2V X T,

<Y RT7TLEB>

(b) ATV R4 U3IHOME

BN

=

S = shift ([*])

A%y RSA VEIKE, MUH LEI argv[1] 2 SIEICIET 3

S = opshift([*])

(n ) TEL. T T 238D option DFEICOHFRET 3

I = unshift()

ROMBUEZ 1 DRIICRY (RY E=ESEAE)

X shift() KU opshift() (F. ST B IVY RS VEIMMEWREE. BESNR/IISA—=5 *x (
X(E, ZOEEECEVES NULL ) RRDEEEDE T,
X ATFaveld - XFETHRIBZIAVIYRSTIUEIHDIETY,
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13. 274 IVAHA

<Y RF LEE>
(a) Z27PA4LRA4H
40} 2R fmE
stdin P ZHEAD
stdout P ZHEHD
stderr P EHETS—H AN
:code P JI—REE72t€2A = _code
:data P T—YEET IV AE = data
X :code RV :data (I, BEIZ77MINICEBRINEZR2Y TNATOHRT7 2 ZRATRETT,

<Y AT LBE>
(b) 1X=3 XiE. 1TOAHA
Bl | BT
I = getc ([FILE ] ) BEINEZ7A4LUHD56, 1XF, XiE, 1T2HmHAAET,
S = gets ([FILE ] ) ( FILE &HBREFIE. BEANETWRELET, )
S = getn ([FILE, ] Max)
I = putc ([FILE,] Chr ) BEINLEZ7M4IA, IXF, XiE, 11728 AHFT,
I = puts ([FILE, ] Str ) ( FILE &B8EFI3. REHDEZWRELET, )
I = putn ([FILE, ] Str,Max)
I = ungetc([FILE, ] Chr ) BEINLZ7AIA, 1XFE. XiF. 72RLET,
I = ungets([FILE,] Str ) ( FILE &BREFIZ. READNZERRELET, )
I = ungetn([FILE, ] Str,Max)
X XFIEChr (1), XFAEStr(S). mMAXFEIIMax(I) TEEL X7,

(¢) NMFV—F—HDAHA

E4:n) IE%EH
(Ptr,Cnt) = read ([FILE,] Cnt) [BE/NA MUODF AR,
( FILE &BRESIZ. *“i%ljjfa':ﬁ%h‘: LEd, )
Cnt = write([FILE,] Ptr,Cnt) |#EE/NM4 MIDE XA

( FILE &BREFIL. Fﬁﬁﬁ&ﬂ%tbat )

X Cnt(D)IE, BRNA MREETNA METY, X Ptr(P)id. HRT—Y DRFHMT KLATY,
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(d) HEREREK

5 B

P = open (FILE, Mode) 7274 IVORERNA—T>TY, (BEEFETY, )

I = close (FILE ) 274 VOBRRNIO0—-XTY, (BEIFETT. )

I = flush (FILE ) 274NNy T77DI7Z5v2a2TY, (NLLIEE=27741))
I = getpos(FILE ) 274 IVAEBOREBTY, (REDOALE. 55R=00 )
I = setpos(FILE,I) 7274 IVAEBORETY., (FEXEIEE. 5£5E=00"KE=-1)
I = movpos(FILE,I) 771V EOBRETY, (GEXEIEE. EIT=E #iR=-8)
I = rewind(FILE ) 77 A ILERGUB(00)~DBETT, [ = setpos(FILE,0) ]
X Mode(S) (&, CEHEE fopen() HEDE— RXFITT,
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14 . =K% (HIRHA)
<Y RTLEH>
(a) € ( ANSI Color )

Z A B = £

{C|U|B|R} BLA |S 26 (BMEAL | TS| 7Uv s | Yn—=2) Bold

{C|U|B|R} RED |S e (BEAL | TRES | 7Uv s | Yn—=2) Bold

{C|U|B|R} GRE |S BEe (BMAL | TS| 7Ur s | yn—=2) Bold

{C|U|B|R} YEL |S A (BMEAL | TRES | 7Uv s | Yn—=2) Bold

{C|U|B|R} BLU |S HE (BMAL | TS| FUv s | yn—=2) Bold

{C|U|BIR} MAG |S e (BMAL | TS| Z7Yr 2 | YnN—=2} Bold

{C|U|B|R} CYA |S Kee (BMEARL | TREE | 7Ur s | Yn—=2) Bold

{CIUIBIR} WHI |S BE (BMAL | TEaZ | 7Yr s | Yn—=2} Bold

{C|U|B|R} DEF S FTI7A4INBIZED, (47EfEEH. £ TRLUEK)

X Bz, £BT8EHY FEFT, RE(BLA). KE(RED), HE(GRE), HE(YEL), H&(BLU), K&
(MAG), K& (CYA), BHB(WHI), X, BOBMKIE. ThEThi4@EEHY FT., BHEALC ). TREE
(U)., 7Y o(B), JA—ZR), ‘

X XFICBOMNITZHBEIR. ERNMEHABH (rintOFK77 IV —) 2FBETIO0NMEFTT,
CDGE. BHALOBREICISUTEREIXXIEIEARALIBETHREINE T,

(b) XFNOEHRERN

E=X:01 VXS -k

FMT S2S S XFH ->XFH AOEHERN MHEAE = "%s”

FMT I12S S BHREY ->XFI A0ZHRENX WHAME = "%d”

FMT D2S S EHE S>XFI AOZEHRERX WHAE = %"

FMT P2S S RA V9 ->XFF ~OE#H;:ENX (NULLLSA) WHAE = "%p”

FMT N2S S NULL  —>XFF ~AOE#HRERX (NLLOH) WHA{E = "NULL”

X 2TT 74N MNOEBREATYT, p() BEC. "H{ER)” BXICL2ZEHRAKETHAINE T,
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<Y RTLREE>
(¢c) BBERTEFMRT

I | B

void = p(k, ... ) . X, A0EEHBRRLET,

void = d(*, ... ) . XiF. A0EEFMRRLET, < YV TRR

X < BRBEOHZETRLIEE. B x OEZESIRTLET. < p(x) KAL
X FEMiFRR T BB | DI {22 — 775 (6=Global|S=Static|L=Local) +FBIES} . &l T—HE.
TYREME. TYE. Vo AR ERERERTLET,

(d) FEXAEHA

S IN L | B

I = print (FMT,...) R HARD print XTY,

I = eprint(FMT,...) BEIS—HAAD print XTY, = fprint(stderr,FMT,...)
I = fprint(FILE,FMT,...) 774 HARE®D print XTY,

S = sprint(FMT,...) pracyil HABA® print XTY,

void = dying(FMT,...) COREEUL { eprint(FMT,...); exit(1); } &FMTT,

X FMT(S) (&, CE3E printf() BMMOEAXFINTY, HisRMAEEE L TUEHMH D %b B, RO, #HEH
N (BHUIEHE, TORIKELT %d % %e i %E =BEENRIRT S) v 4V IEETEXZET,
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15 . XFNRE

(a) XFNOLE

<Y RT7TLEB>

EIN

stremp (S1, S2)
strempi(S1, S2)

XFF ST & S2 DKRINELERTT,

strncmp (S1,S2,1)
strnempi(S1,S2, 1)

XFH S1 & 82 DRMEETY., (&K I XFXT)

startwith(S1, S2)
endwith(S1, S2)

— | |
Inn

XFH ST A S2 THRIKY 2MREY 5. R Y {E={TRUE|FALS}
XFH S1 A S2 TRTT2MREY 5. RY E={TRUE|FALS}

X RYEIR. CEZBE#®RTY, X, i [FEXEHUL Ignore Case it (KXFNMXFORXFARL) TT,

(b) XFHoLE (KHEKE)

S 27 LB

| B

I = startwith(S1,S2)

XFH S1 OEED S2 THIRT 2NMRET 5,
R Y {8={TRUE | FALS}

I = endwith(S1, S2)

XFH S1 OKED S2 THRTTEHIRET 3,
R ) {&={TRUE |FALS}

(c) XFNDIRE

FEIN

| BHE:

I = strchr(S,Chr) | strrchr(S, Chr)

XF Chr @ {lgAM™ | ¥HEAE} WKRTY.

I = strstr(S,Str) | strrstr(S, Str)

xX=F% Str @ {lgFRA | AR} MERTT,

(Is,Ie) = strreg(S, /RE/)

ERRIR /RE/ Oy FABRRTY, (Is=lam. le=R}

X WThOBREE., XF5 S NOUEZRYEELEY, (5%EE=0)

(d) XFINDER

EIN

S = ssub(S, V1,V2) | gsup(S,V1,V2)

XEH S AHAD VI & V2 i {13 | £88) BRLET,

S

evalesc(S)

ESCO—4H v R %ZIEAME#BRLET, (B : "¥n"—0x0a)

S = rvalesc(S)

ESCO—7 YR %EFHAERLEY., (I : 0x0a—>"¥n")

S|IT = uc(S|I) | Lle(S|I)

BI¥ % {AXFk | hxFik} LET,

XK NZ A= V2 ITIE. XF. XFH

X IS A=F VT (C(E XF XFF X(E, ERREMEETET T,

AEETEET,
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(e) WMITFOHIK

EIN | BT
S = chop (8) { TR } OWfTa— K% 1#EEIKRLE T,

S = hstrip(S)| tstrip(S)| strip(S) | {7 | TR | @A} OEHI— NELIWMHEIRLE T,
X AT — Rik, Win/Mac/Unix BEXICHBLEF T, ZA— KiL, isspace() THIEL T,

(f) BWMIXFNEF

TN | B
I = subchr(S, Ic) XF5 S OME Ic OXFEZRLEFY., (= S[Ic])
S = substr(S,Is, Ie) XF5 S OFLE Is~Ie OWHAXFINERLET,
X NBOREARE (EBEHNLIBET 158) %£EE =0, 1, 2, -
X NMBOREARE (RENLIBET %2158) xE = -1,-2,-3, -
(g) XFIoBFE
T 27 LB | B
A= split(S,V [,ID XF5 S % V TR AZERTERIMELET,
A = psplit(S,V [,I11) (n ) KEL BERIIZAFYFLET, ( PackedZ= )
A= scan (S,V[,I]) XFH S &V TRy FILAZERTERIMELE T,
A = pscan (S,V [,I1) (n ) L, BERIIRFyTLET, ( Packedex )
X WENORAKE, NS XA—4% V ([T, XF. XFF. XiE, ERRFANMBEBETEET. X, BRYE A
&, FRICERINA 1 RTEINTYT, (RFEEEO0~) .
BINT A=Y (DIBEFE. TORFEICHBTZ2EROC)ODAEZRELET,
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— 5 Bk

< RATLEB>

(a) F—=90%#H

SFEIN A | BT

I =int (%) NSA—HEBHELLLTT, [ BE atoi() )

D =dbl (k) NSA—YE2ZHELLLET., [ BIE atof() ]

I|D = atov(sk) NoA—=4%=H EFEELFd., (EYECERIZIESHE)

S = str (%) NoIXA—=95XFHELLET,

P = ptr (%) RIx—9ERLVH{LLET,

I = bin(S)| oct(S)| dec(S)| hex(S) |X=% S % {2|8|10|16}EEH e R L TEHIELET,

/RE/ = reg(S) XFH S OERKRIREI VN4 LET, [ B4 regexp() )
(b) F—40DHE

FEIN L | B

I = isalnum(I) | isalpha(I) CEREHROXFERNYERIKTT, R Y {E={TRUE |FALS}

isascii(I) | isblank(I)
iscntrL(I) isdigit(I)
isgraph(I) islower(I)
isprint(I) | ispunct(I)
isspace(I) | isupper(I)
isxdigit(I)

(¢) F—9DHE (REHL)

PN a5 AH
U = erase( k) EBBFAEH (KE&L) ZHELET,

(d) F—90EH

> 25 AR 52 EH
% = dup() NZA=H5ERLET, b, BIXIE (BHNEREFD) B
AT, RAZXERLCMRERY £,

(e) Y4 XDOFHA

S 25 LB | B

I = size(%) NS RXA—=H D1 X ERODET,

I = strlen(S) XF5 S o4 X (RX) 2KkDFET,

X B size() DRYEIR., XFI->RI (N1 M) | BREKEHBRARS V¥->KRELEY b B
BESEE/ — P BENE-BERBEARYVET,
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(f) VY—bhORT

SFEIN: L | BT
A= sort( [X,1V,...) NIA—=4 V #FRBICY—bMLET (RYE=Y— MEAEF)
A=rsort( [X,1V,...) NoA=4 N ZBIEICY—FLET (BRYE=Y— NEHEEF)

X IEEBEK X ZIBELQRWGEIE. NSXA-—JDEBEMY—-—hERYIT, TDIFE NI X=% V &,
{227 | B | =¥} VEThOE2EVEWINNMBETEET, WREH X ZIBELLBEE. EREHR
CLB—MEY—RELDET, COFBE. I5A—F V (FEBICEREHRT T, IH. HEREH X (. 2
DO HMERD HBREREMEORS CTRIBBMELDET, (CEEE gsort(3) DLLEBEIMELE, )

(g) BEEEEIE

S 25 LB | B
Ao = vals(Ai) | rvals(Ai) B% Al DR EREEERET S, 1REF Ao ZERLET
Ao = keys(Ai) | rkeys(Ai) B Al OBRFEEERET S, 1R Ao ZEMLET
Ao = tags(Ai) | rtags(Ai) 5 Al ORF+EREERET S, 1RES Ao #ERLET
A = append(A,V) B% A ORFICE V ZEBMLET,

= ndim (Ai) (NYy P 2BFRESFEAV) B Al ORTEERDET
Ao = shape(Ai) (N2 1BREZEFTRV) BF A OF RekdOFT
REEL vals(), keys(), tags() IZAAEF Ai ZFIBICH—F L THHIES Ao OERMNEBEITVWET,
—7. BE rvals(), rkeys(), rtags() IXRFIBICHY—F L TERNEBEZITWE T,
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17. Ry hD7—2

(a) UDP
<H#MBPPWLNEIO-—>

. YTy NOERRENA VR

- BEIEBAUETY. aBEICRV T Y MBBICA2KEYM4 IV I T (ERICKEK. XFMOUDP
Ny MEERIC) BEITERIN, IPPRLRAR—MNESHLEETHREINET,

- 2L, Y—N—FA7OJSLLREEEZIFTIPPRLRAKR—MNESEB/ELLWVWGAICIK. Fa
VT y NOERR (E1X14 2V R) #LTTFIL,

sock = udp socket( IPZ? KL R , R—rES )

2, [EIiRDERE

— UDPLD TERDOERIIFETY,

3. EREDOERT

- EERAI. EEEDOIPPRLRAR-MNESEEXFET Y EZEELTEELET,
len = tx udp( ip , port , "DATA” )

- ZEFEAIE. EEFETOIPP RLRAKR—NEBSEZET—IVTONET,
(ip, port, buf ) = rx udp()

4, ZDfh (FZ2AIL YTy MEICDWT)

— UDPOEZEFREAMIE. VI y MaNBEEINLGERIITOEZFALET IS, BENEBINLEGE
& UDP SOCKET f (74 bV 4y NME) Z2RIBALET,
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<UrFINrnissL>

(fBlcl] UDPMechos 54 7> ﬁ%biioéwmgm\u—b»$1}¢ﬂwWI:—#—N—
KRy t— /75:;3&15. N5 DEE BRE) XvE—YEZELTERRLET,
ip = 127.0.0.1 i EEXRDIPTRL R
port = 7 #t EEXDR—IES (echo)
tx_udp( ip, port, "Hello, UDP!!1” ) it UDPTHEREX vy E—CEFEELET,
( ip, port, buf ) = rx udp() It UDPTIRBA v E—CaZELET,

print ("[%s]¥n”, buf) t2ELEXYyE—CARRLET,
KfREE : BAE tx_udp() &, vvvbﬁbém*ntuétwUW§mﬂTwﬁéﬂmpivo

L#L. UDP SOCKET IZ#IMA{E0 (%) THB7oH. FIMERIICUPY 7y b BEITHER

I UDP_SOCKET ICEBEINET. (s, B tx udp() RBERDOEERALET, )

B rx_udp() F. Vv MENERRINTVWS78 UDP_SOCKET DiE%:FALFT,

(5sv] UDPMechotf —/\—%HEEL XT, BEAMICIE, UDPDR—K7F (echo) THLZIFTRE
ZLT. EITRBLAT—9%2Z0FEFIEETICER BRE) LEY,.

sock = udp_socket( 0, "echo” ) P R— I NBSEEBELTYTY MEERLET,
while( TRUE ) {

( ip, port, buf ) = rx udp() #f DPTRELET,

tx_udp( ip, port, buf ) i UDPTEE GRE) LEFY,

}

KRR BRI R BSERET B/DIC, BB udp_socket() #RTLET,
BH. ERINZUPY 4y FD{E sock (. UDP_SOCKET ICEBEITREINE T,

B8EX rx udp() . Y4y MEDRABBINTVWS /=% UDP_SOCKET E%«FIBLF 7.
B tx_udp() . AT,

[3217]) LEE@WJZT?J—I\“’?’:?‘:\‘-Z N2 7_4)1/ "sv” & Tel” ITRELTETL
R, TA—H—N—DEFEEERT D00 54 7 N E3LEKTET

% tt sv &
[1] 1234

ij‘o
ng_c

% tt cl ; tt cl ; tt cl
[Hello, UDP!!]
[Hello, UDPI!!]
[Hello, UDP!!]
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<SRATFLER>
UDPF 274KV Y NE :

21 S EC &E

UDP_SOCKET I UDPRE:ERIEAY, UDPY 4 v NDISEAREICERT 2 BEREXKBEEEH X
UPY v hESTY, WHAEIXO (&%) T,

3 UDP_SOCKET A'0 (&%) DB§IC, UDPRIERIHA (V7 v MEEAZ&EELT) £TIhd &, #HLW

UDPY 7y RHERRI N CEBTENRE (FH) IhEd, H2LE, UDPY 7y MERBEHLIETIN

2&, TOEE. FHLWIPY 7y NAMERINTEHETENRE (BH) IhZET,

UDP#4 A LT MNE:

E40] B IEB ik

UDP_TIMEOUT D UDPRE:EREI D 4 1 Y NMETYT, #HIEIX INF (& |84 [#] X
BR7Ov*x>vY) a‘

3 UDP_TIMEOUT DfEIC, FIA I3 AKX ETDEIMWRBICYILTOMNLET, T, 02FETDRE/ YV

Oy IEMEERYET,

<Y AT LREE>
UDPY 4y b DIER :
2

IBEINL ip(I]S) & port(I|S) (CT, UDPERERDY 7 v k
f{b’)ﬁgg’m\%* YRLET, 00b. BEOEEET 2L BEREL
AN

RYER. ERINZY 7y NES sock(l) T,

sock = udp _socket([ip, port])

X AER SNV T Y RESE. TIA4IEYT W - UDP_SOCKET ([CERESINE T,

UDP/Jy hDIXEEZRE:

Al | B

Vv K sock(I) Z#FAL T, #EE% ip(I]S) & port(IIS Iz

len = . buf(S) @F—%% len(I) /X4 b, UDP/Xy NTEEFELET,
tx_udp([sock, Jip, port, buf[, len]) |Z:d, len(I) AHBEEFIE buf(S) DT —INEEINET,

RY{EIE. EEFEL/UDPF—4ED/N1 ML len(I) T, X

Vv b sock(I) #FBLT. BOEDOUDPNTy NEZELET

REYEk, 2ET ip(1) & port(I). Z{ELUPDF—4
buf(S). RU. ZdD/NA ML len(I) T, X

(ip, port, buf, len) = rx_ udp([sock])

¥ VYT w s sock EREERFCIE. T T ALY W I UDP_SOCKET AMEATNE T, X. /A1~ len (&
« IDPRO—RF—=5D/\1 ~ETT,

Page. 16




Page. 17



(b) TCP
<HABPPWLNE7O—>

. Vv hOERENA VR

- BEIEBEUETYT., dBEICRY T Y M BBICA2KYM IV TEETHERI N, IP7RL
RAAR— P ESHLEBTREINIT,

- 2L, Y—N—FA7OVSLREFEZIFIPP RLRAKR— MNESAEBELLEWVWEAICIK. B/
V7Y NDIERR (E1X14 2V R) #LTTFIL,

sock = tcp socket( IPZ KL R , R—KrHFS )
- H—/N\—fllix listen() THLERIFLET,
sock = Llisten ()
= 9S4 T7Y MllE, BHEEDIP? RLR&KR— MESEIBE LT connect() TEHMLET,
sock = connect( IP7 KL R , R—KrBS )
3. EZEDOET
- EERAIR. XET Y EBELTEELET,
tx_tcp( "DATA” )
- ZEAIR. BRET—IDBONET,
buf = rx tep()

4, FDMh (FZ2AIL YTy MEICDWT)

— TCPOEZEEEI. VI vy MENEBEINABARXTOEEZFNALET T, BEIABRINLEGE
& TCP SOCKET M (74 KV 4y MNME) 2FIBLE T,
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<UrFINrnissL>

(flcl] TCPMechoZ T4 7 MaERLET, BEAMICIEZ. O—HIIKFRA N EDOTCPTI—H—/—
ICBREXyE—U%; 1% T, Y—N=—D5DEFE (RE) AvtE—Y452ZELTERRLET,

ip = 127.0.0.1 It EFEXRDIPTRLR

port = 7 i EEHDR— MBS (echo)

connect (ip, port) ft TCPH—N—(CHEHLET,

tx_tcp( "Hello, TCP!1” ) ff TCPTHREA Y 2— /%ﬁﬁ% x4,

buf = rx_tep() t TCPCRBX v E—V&ZEFELET,

print ("[%s]¥n”, buf) P Z2ELEXAyvE—VERRLEY,

KRS : BB connect() K. Vv MENEEEI N TWS78% TCP SOCKET DE%FIALET,
bwu1w;mmt:Mﬁﬁo(mﬁ)vbékw\wmﬁmpmwvwhﬁaﬁrwm
Xh TCP_SOCKET ICEREINFT, (b, BB connect() B EHRDELEFALET. )

BIE rx_tep() . V&Y MEDRBRINTVWS7/-8 TCP_SOCKET D{E%FIALZE T,
FE% tx_tep() E FA#TT.

(fBlsv] TCPMDechotr—/N\—%BELZF T, ﬁSEI’JL_Li TCPOR— k 73 (echo) THLZITZ(E
LT, TITRELAET—9%27T0FFEY TIIERE GBRYE) LET,
sock = tcp_socket( 0, "echo” ) P R-rBESEBELT/ 7Y bEFRLET.
while( tmp = Llisten(sock) ){ B V9247 D OD0ERERE YRV LET,

buf = rx_tep() t TCPTRIEL
tx_tep(buf) it TCPTEE G

*RER LRI R— "N BSEBET 270IC, B top_socket() ERTLET,
LB, ERINETCPY &y FD{E sock (&, TCP_SOCKET ICb BB TRHREINIET,

£
BI¥K listen( X, V7 v b sock IKTEMEREFERIIY., 75347V hHLOEKERD
S| TOPRBORRIET T 0 iRAORL LY EIER S, ToBERYEE

ELET., F2. COFLWY Y ME tnp K&, TCP SOCKET Kt BB CREINE T,
BE% rx_tep() ti VoY MEDRRINTWS /-8 TCP_SOCKET m{E%:RIAL T,
Eﬁlﬁ tx_tep() . AT,
[217) LROFARI—RETFFRART7A4)L "sv” & "cl” ICRELTEFTLET,
R, Y—N—0ONEEHERT 200547 MNa3EEHTEITLET,
% tt sv &
[1] 1234

% tt cl ; tt cl ; tt cl
[Hello, TCPI!!]
[Hello, TCPI!!]
[Hello, TCP!!]
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<SRATFLER>
TCPTF24)I MYy MNME:

R B =k f&

TCP SOCKET I TCPES:ERFE A, TCPY oy NDIBEAEICERAT 2 BIREKEBHEH X
TCPY oy NBSTY, HAEILO0 (&M TY,

3 TCP SOCKET A0 (#E3M) BFIC. TCPESERIEAY (V& v MEEAAKKRLT) %ﬁén ECFHLWL

TCPY v RHIMERINTEHEITENSRE (BHF) IhIxd, g*oé WiE, TCPY oy MERERAEFI A

&, TOEE. FHLWICPY v I~7b‘1’Fﬁ£“1’L‘CE§3TCﬂE \RE (B <hEd.

TCPY4 L7 NE

E40] Eit] E'ﬂik fmE

TCP_TIMEOUT D TCPREERIH DY 1 LTV METY ., #HAMEIE INF (8 B4 [#] X
[R7Oovx>4) T3,

X TCP_TIMEOUT MfEIC, I X3 ZRETHEIWRICIILTIMNLET, Fho 02RETDE/ ¥
ZOvXIPEERYET,

<Y RAT LBEE>
TCPY4 vy NDERK :
E1

BEINL ip(I]S) & port(IlS) IZT. TCPIERERDY 77 v b
fﬂfg%ﬁ'c/\"f‘/h“biﬁ‘ RE. BEOZEBETZ2LAPRELE
A\

RYBRERINALY Ty NES sock(I) TT,

sock = tcp socket([ip, port])

X AERSINEVYT Y RESE. TIAIEYT W TP_SOCKET ([CEHREINK T,

T C P El#R D ¢

28 | B

Vv ko sock(I) ZFAL T, TCPEHRDEHME/FLZIFLET,
sock = Llisten([sock]) RYEIF. HFilclilERINELERZTAOVY T Y N ES sock(I)X‘Ci‘

V4w N sock(l) #FIALT, BEI MK ip(I|S) & port(I]S)
sock = connect([sock, Jip, port) IC. TCPEROFEREITVWET,

RYEI, BREA»DOV Ty NES sock(I) TY, %2

X1 Vv b sock &HBZEFICIX, AIEY >~ 2 b?ﬁ.‘/’f/ ANOBUERINIT., E L. ThAEWGEE.
T2# MYy~ TCP_SOCKERT bﬁ IhFEY,
¥2 Vv b sock ABEEFICIE. T7AI MYy b TCP_SOCKET AMERAINE T,

TCPN#WF@%E&%E.
a0 | BT
Vv N sock(l) #FBAL T, #EHEIC buf(S) OF—4 %
len = tx tcp([sock, Jbuf[, len]) len(I) /XA, TCP/X4T v RTEEELFET, AP, len(l) HBREF
& buf(S) DEF—INREEINET,
RYEILEE LATCPT— ’9*50)/\4 N len(I) TY, X

V4w k sock(l) #fBELT. BOWDTCPNNTy N=ZELET

BEY{EE. 2ELETCPF—4 buf(S). R, ZONA MK
len(I) T9.

(buf, len) = rx_tcp([sock])

X V4w b sock BEREFICIZ. T2 MYy b TCP_SOCKET NMERINFT., X, /N4 MK len (&
. TCPRA O— RF—5 D/ { METT,
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(¢) RAW (PING)
<HABPPWLNE7O—>

. V7vy NOERENA VR

- BTRETY, ABREY Ty NOREBICR 294 IV TEETHERIN. ZPRLREBHTE
EINZXY,

sock = raw_socket(7 KL R)

3. ping() DETT

- EFEXEDOT FLRAZEELT ping() ZELTLET,
ping( ip )

4, zoft (Vv ROIBEICDWT)

— ABRTRETY, ping() BAEILZ. V& v MEDTREINALIFERIXZOEEFBLE T, BEIE
I/ E 1T RAN SOCKET OfE (FZ7 4L hVY 4oy MNME) #FIBALZET, 45 RAN SOCKET (. =#BIC
ERRIN/ZRANW &y NOEHIEIATREKEHFINZE T,

<UrFInrndsoL>

() www.google.com IC ping LE T,

ip = "www.google.com” it EExXERELET,
ret = ping( ip ) # ping #RTLET,
print("%f [ms]¥n”, retx1000) it EERBEERTLET,

(£17] AIRI—RZETFRAMTZ 74 "cl” IKRTFLTEGTLEY,

% tt cl
9.119000 [ms]
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<SRATFLER>
RAW (PING) BSED/INS X —4 — .

E=:0) i XS 5%Z
RAW SOCKET I RAWY v NEBREFICHERT 2RV 7y MBS BEREKBHEHR
RAW TIMEOUT D RAVEZER DY M1 LTV ME B[R] X
X RAW_TIMEOUT #)fAfEId INF (ER7Ov %> ) TY, FIRE 3ZRETHEIVRICIALTD
MLET, T/, 02RETHE/ v7avF o IgEsnyxd,

<Y 27 LBEE>

RAWY 4w N DERK :
EA]

&0 BR

fgEINRL ip(I]S) ICT. RANEZERADOV Y Y MEFERLE T,
RE, MEOEBET D&, HBREEAYET,
RYBIREHRINLZY 7y NES sock(I) TT,

sock = raw socket([ip])

X ERENeVYT v REEG. TTFIRYST Y -~ RAW_SOCKET(I) (CERESINF T,

PINGy {.:.c‘:PINGFﬁ‘{.:.:
I%ﬁu

BEINE |p(I|S) {Z ICMP ECHO %:({EL. B> T3/ ICMP
ECHOREPLY #Z{EL X
RYEIE. ﬁ(ﬁﬂ%F‘ﬁ ret(D) T©F. [#{i1=Fb]

ret = ping([sock, ]ip)

¥ YT w ik sock(l) EBREC(E. T T4 AYT Y~ UDP_SOCKET(I) AMERINET,

(d) Zofb
<Y RATLBEE>
V4ay NDIEER :

28 | B

( Lip, Lport, L type, Vv b osock(I) OUTOBHRERYEELE T, X

r ip, r _port, r_type)
—HA)@El @ IP7 KL Z(I), port(I). type(I),
= sockinfo (sock) YE—ME] @ IPZ KL R(I), port(I), type(I),

( Lip, Lport, L type) Vv bk sock(l) DUTOREHRERYEE LET, X

= |sockinfo(sock) O—hJ)E @ IP7Z KL Z(I). port(I). type(I),
= Lsock (sock)

( r_ip, r_port, r_type) V4w k sock(I) OLTOBERERYEELEFT, X

= rsockinfo(sock) YE—N @ IPZ RL ZR(I). port(I). type(I),
= rsock (sock)

X type &, VI Y MNYATERTRDIXFTY, { "R'=RAW | "U"=UDP | "T’=TCP }
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IP7 RLREKR—NES :

EXeD | BT

S = ip2str(I|S) IP7 RLAXIFHRR ME(I|S) & XXFFNCEBRLE T,

I = ip2int(I|S) IP7 RLARIEHRZ REI|S) 2 BEEICERLET.

S = port2str(Proto, I|S) R— R BEXIEY—ERZIS) EXFHIEBRLET, X
I = port2int(Proto, I|S) R—RBEEXIEY—ERZI|S) = BHEICEBRLE T, X

X Proto (&, 70O hJLFERERTRO1XFTY, { "U'=UDP | "T"=TCP }
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18 . BT &KX

(& & )
- UNIXBEZI &1, 1970-01-01 00:00:00 H» 5 DR BIFZ [BAI=2HF] oz &TT,
- UTC & 1. ﬁﬁﬁﬁﬁ@;tt?OTQbB HRREADO I ETY, )
SLTZ &k, O—ALIA LY —VEFICEDCHARBOZETY, (Il : BAREER)
<O RATFLEH>
(a) 94LV—VERE
e B =Rk f&
uTc S BREHREEERT "UTC” ODXFT
LTZ S O—AILY A LY —VEHRTXFT BAR®DAH : "JST
LTZ OFFSET I UTCA B & L -LTZBE R DBEE () BADAF : +32400
¥ LTZ & LTZ OFFSET #HAfEIX. 1 >4 7)) ¥ —iREBFIC 0S LY BEHBEL i?)LHOH%T@E
EXETDHIEINLY, RV T NNOBFEABRICKRTET LI ENHETT, . IhODEEE
LEELTSH 0S ICiHBBAESX THA.
(b)) F72#4)bOTHER
e U XS ik
FMT_SDATE S {(£FAR~AD | EAA LD} THER WERE = "%Y-Y%m-%d”
FMT_STIME S {(BoAD | RoHr S50} THRER WHA(E = "%H:%M:%S”
X2T, CS:E (strftime(3) | strptime(3)} BEMOEHREX L >TWET,
<Y RATFLEE>
(c) IRERZ (FUNIXERZ) ONE
SFEIN A ZREA
D = time() RED UINIXEFZ #BRELEY., (B =2H8]

X OUNIXBFZIIE, EeihiEa & ICKE LAWEHRLBEDORR &Y XY,
TEA, ) X B—DRETRETEZARKLHDLD
B EER] OREFEFHDS < I,

(FRF=ABCERRBRENAFEL

VIV TF=deT YV IVE—RINIEEZTN S
Z OUNIXEFZ % Byt & LTWE T,

(d) 7RERARAORE

292 7T hNRKB ~
ProcessB¥fEID D b1 —H—FE— NOETIRHRE
ProcessBFEID 5 B H—RILE— KRORTEME

A.ptime
A.utime
A.stime

FEIN I ST
A = times() ProcessB¥fE], UsrCPUBERE, SysCPUBFE ZERIE L £ 7.
X RYME A IBERTYT, XUVN—ZEREEORKIEILLTORY T, [BA=2F))]

BEEL times() EITER T CORBEFR] (Processhi)

(UsrCPU B¥R3)
(SysCPU B¥R31)
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(e ) UNIXRRIDHRF (HfRESHR)

EIN

(year, mon, day[, hour, min, sec])

t2ymd (D)

UNIXEFZI(D) A 5. UTC FEHESORAROF T,

(year, mon, day[, hour, min, sec])

t2lymd (D)

UNIXBFZI(D) A\ 5, LTZ FE ROV ZEXKDFT,

(year, mon, day[, hour, min, sec])

D = ymd2t UTC A AL S, UINIXERI(D) 2kdDF T,
(year, mon, day[, hour, min, sec])
D = lymd2t LTZ EEERKL®H S, UNIXEZI(D)2RODF T,

X P4 BE%ICH VT, {year|mon|day|hour|min} (KA, {sec}FEHKETT, .
B ymd2t() R lynd2t() Tk FABRIRKIWIEZRYT 1 DOXFITE BROEENATETY,

(f) BRAXFNOERE
FEIN I | BT
S = sdate(D) | lsdate(D) Ul\(lié(lﬁZU(D) M5 "YYYY-MM-DD” {UTC|LTZ} X=F A4 LET,
S = stime(D) | lstime(D) Ul\(lié(H?ZU(D) M5 "hh:mm:ss”  {UTC|LTZ} XRAAEERLFT,
S = sftime(FNT,D) | UNIXB§Z(D) #5 {UTC|LTZ} TRIMI ABFRIXFI(S) &EMRL
Lsftime(FMT, D) 9., (X2)
D = sptime(FNT,S) | {UTC|LTZ} TRIBI W ARZXFH(S) » 5 UNIXEFRI(D) %4/ L
Lsptime(FMT, S) 9., (X3)
X1 ERINBZXCFIE,. ¥ RTLZE {FMT _SDATE | FMT STIME} TZEEAEETT,
X2 FMT (3, EBERXDOXFINTY, CSiE strftine(3) AHROLTHREREE—TT,
X3 FMT (&, TMERXDXFITY, CEE strptine(3) AHMOEHMEXEFE—TY,
(g) S5353F0H1%E
EIN 5551
I = isleap(I) FABE()D>35FHEE LT, (RYIE=TRUE | FALS)
(h) RABEEOERE
FEIN L | BT
A = t2utc(D) | t2ltz(D) UNIXEEZI(D) A 5. {UTC|LTZ} BziEERE 2R F 7,
D = utc2t(A) | Ltz2t(A) {UTC|LTZ} BEZIEER(A) A5, UNIXEERI(D) %#KkHFT,
A = utc2ltz(A) UTC BFZIREEER(A) A D, LTZ BERIEEE(A) 2KRDF T,
A = Ltz2utc(A) LTZ BERIEEE(A) A D, UTC BERIEEE(A) 2 RkOF T,
A = tm norm(A) BzEEREERELET, (Bl : 365659 —465059)
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FZEEFDEX (71— v H)

BRI ISR D X > /\— LBl AU &

t.year = FEBE 4N O I

ttmon = H (01~12) O I

t.day =H (01~31) O I

t.hour =B (00~23) @) I

t.min =49 (00~59) O I

t.sec =% (00~60) O D EHE

t.wday = BEH (00~06) A I HiE=0, ARE=1 ~ tHE=6
t.yday = £H (0~365) A I IEHA =0, KigH =364 XI|I 365
t.isdst = ERFf (TRUE/FALS) O I

FR1) OOEEBER. BICEW,OEBICREATT,

FE2) AOEBIF. AARICEBREFRE (RFIA) T, BARICEFIATREERY ET,
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19 . HFEE (BEHER)

<Y RATFLEE>
(a) EFXOBFEN
E=Y:0) iV X7 S 5%E
INF D E|IRK isinf() THRET&E
NAN D JEH ( Not a Number ) isnan() THREMEE
M E D BEANHDOE
M PI D EIEES
(b) EXKEELZRIME
E2Y:0) B = k=
INT MAX INT MIN |I BRORKE & BEROK/IME EDE & AD{E
DBL MAX DBL MIN |D EHORKE & EROK/IME EDE & AD{E
INT_QUANT I BHOEORIME
INT EPSILON I BHDIL X=X+l ERBEDR/IME A4 7vOviE
DBL_QUANT D EHDEDR/IME
DBL_EPSILON D EHDIBE XI=X+1.0 &R BFEDORINE A4 7vaviE
(c) AEOREA
E=Y:01) U XS 5%
SYS ANGLE D 2T LDHEREA ( RAD XiE DEG ) #HA{E = RAD
<Y RTLBEE>
(d) =RE¥FounE
FEIN L | BT
D = ceil(D) | floor(D) | trunc(D) |EHOADHIAA (1Y LISF | 1Y TFiF| 0O0AMA)
D = rint(D) | round(D) EHOADAH {(BEAS | MEAA}
D = abs (D) Xt &
(Dint,Dfra) = modf (D) =D HS {BE=Dint & ¥=Dfra} ~DHR
D = Dint + Dfra {EE#=Dint & V> #=Dfra} NSHEI D ADEK
(Dman, Iexp) = frexp(D) E=H D A5 {{RE=Dman &Ig#=Iexp} DR
D = ldexp(Dman, Iexp) {{k#=Dman &5 #i=Iexp} H'OEH D ~DEK
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(e) HHEEHEK

EIN | BT

D = log(D) | log2(D) | Llog10(D) (Ke | E 2| K10} Oxt#

D = exp(D) | exp2(D) | exp10(D) { e| 2| 100 ORFE

D = pow(Dx,Dy) | mod(Dx, Dy) Dx(DDysE | Dx/DydDRE|

D = sqrt(D) | cbrt(D) AR | IHR

D = Llin (D) | dbi (D) V=TE | TIRIE
(f) AEOHL

FEIN L | BT

D = rad2deg(D) | deg(D)

Rad — Deg Zih

D = deg2rad(D) | rad(D)

Deg — Rad Zi

(Deg, Min, Sec) = rad2dms(D)

Rad —» EH# T

(Deg, Min, Sec) = deg2dms(D)

Deg —» ENF iR

D = dms2rad(Deg, Min, Sec) Ea# — Rad T
D = dms2deg(Deg, Min, Sec) Eo9F — Deg i
(g) =AEAM
S EIN | BT
D= sin D) | cos (D) | tan (D) (EX | &3 | EiE)} B#
D = asin (D) | acos (D) | atan (D) | {IESX | R | E#E) MK

D = atan2(Y, X)

{iE#) A% (2Z¥ER)

AEBGGOWMEEIL rad T, (Y RTLZLTE SYS ANGLE TZEETEXZT, )

(h) AR

S 27 LB

| B

D = sinh(D) | cosh(D) | tanh(D)

WMERAR {E5% | &% | B} B

D = asinh(D) | acosh(D) | atanh(D)

ERHR {IESK | R | Ef&) ¥R

(i) Nye/IEAHK

S IN

D =jo(d) | j1(d) | jn(D,D)

BBy LB

D = yo(D) | y1(D) | yn(D,D)

BN Y EILEAK
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(i) ERE#R

TN | B

(X,Y,2) = xrot(x,y,2, 0) XEZ#H% +6 OErLBOEZEEKRD S
(X,Y,2) = yrot(x,y,2, 6) Y A +0 [OEx L -ROERERD S
(X,Y,2) = zrot(x,y,2, 6) ZEZR#%E +0 DI L/-ROEZEL KD 2

X AEBMOWEREIE rad TY,

(¥ RFT LZEH SYS_ANGLE TEETEXXT, )

(k) #HREEA

S 27 LB

| BT

D = max(V) | med(V) | min(V)

{&XfE | PRME | &IVME} 2KRDD

I = argmax(V) | argmin(V)

{&XE | RIMB} DI VTFYvIRERDD

(Imin, Imax) = argmed(V)

RREDS TV I R%kDZ (RYEIR2D, )

A = argsort(V)

FIREDA T v IV R%&EKRD B

A = argrsort(V) BRIBEDA T v I 2%EKRD B

D=sum (V) | ave (V) AEHE | THE) 2RO

D = svar(V) | uvar(V) EARDE (Sample) | RO ER (Unbias) &=k 3
D = sdev(V) | udev(V) BRHRFRERE (Sanple) | RREHERZE (Unbias) &Kk
D = Lgamma(D) | tgamma(D) {loge | True } H><E#K

D = erf(D) | erfc(D) (R | &8=) BAH

KNS A—=H— V(T (B 2K I, Th 5B} OFERLEVTY,
X B argmed() ORY EIX. BIEHISFEE DR Inin=Inax . {B#OE Ininl=Inax &4&Y X7,
X BERADHEEFFRERER 1/N OR. FROWMEFREEREE 1/(N-1) OKXTT,

(L) ABRE
S 27 LB | B
I = rand(MAX) 0 <=x <MAX(I) OEMEABAERELIT. (UULMAXKH)
D = urand() 0.0<=x <1.0 O—RABERELET.
D = nrand([AVE, DEV]) EREABERELEY, (Fi9{E=AVE(D) /1R¥E{mZE=DEV(D)}
void = seed(I) Ay —REZRELET,
X BB nrand() DBIWEABE LA, REER S (AVE=0.0DEV=1.0) &Y FT,

(m) MERKEIEM
FEIN | BT
I = isinf(D) EBANEINMHIELE T, (BY{E=TRUE/FALS)
I = isnan(D) ¥ BHEIHHELET., (BEYE=TRUE/FALS)
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20 . OEREEYAH

<Y RTLEH>
(a) 7ntABEAEOEHN
E4n) B IERR e
PID I B7O0tRIDD{E = PID
PPID I VO RIDOE
$$ I B7O0tZIDOE = PID
$? I (BE) Aoy ROKRTE

(b) Y7 IEAEDEK

E=X:11 DX e

SIG DFL P AIVAxBFsxER (BREENE) rxsig() THEHM

SIG_IGN P AIVIAxBFER (RERR) rxsig() THEHM

SIG_ERR P EIYRAHZBREROIS—RYME [ = NULL ] rxsig() THEHM

NSIG I YITFILBESDESRE 0 ~ (NSIG-1) 2B

>+ V&S (1) = SIGHUP / SIGINT / SIGQUIT/ SIGILL / SIGABRT/ SIGFPE / SIGKILL/ SIGSEGV/
SIGPIPE/ SIGALRM/ SIGTERM/ SIGUSR1/ SIGUSR2/ SIGCHLD/ SIGCONT/ SIGSTOP/
SIGTSTP/ SIGTTIN/ SIGTTOU/
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<Y RT7TLEB>

(¢) 7otRE¥
S IN L | B
I =pid() | ppid() (B8 70X I DERBLET,
D = sleep (D) 2Y—7REIC I [®] AV ET, (RYE=ERFEIM])
void = pause() R—X REBICAYET,
void = exit(I) ROV TFRERTE T TRTLET,

(d) A@aA<TU KR

Y27 LB =
I = system(S) AEAT R S ZRITLEYT., (RYE=22<TY RKRDKTIE)
%-‘§[<Si] HEOATR S 2EFLET. (RYE=ZEHN)

X &5 kf%ﬁ?é% AT avTIEEAS Si(S) DEENEEKTT, X, BEHAHRIREY
ﬁ@??éﬁ;ﬁ*7* ¢°(gﬁ:%—mﬁu#vf%vsniﬁno)@a\%T@u$?

(e) BOAHEEM

P EIN L

I = tx sig(Ipid,Isig)

7O0tR (Ipid&H) I TFIL (IsigH) ZEFLET,

I = rx_sig(Func, Isig)

ST (IsigH) RERFONERH (Func) 2FFZLI T,

% Func(X) (.
3_0
KD I(C {SIG_DFL | SIG_IGN} =15

EEDET,

(RBIBBIERTYT. X REIBCERELLEYTTLESHEY hEIhIET, ) 48,
EITBE. YITFILZEFDOEMEM,

1 ODE| R ODEBRDLI—F—BHTYT, VI FLRERICEEBTEYIAAERTINE

Func(X) M
ZFNEN {BIEEF | ZEREA]
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21 . H—R=oaL 23y

<27 LBEE>
(a) BARMRTT
S EIN | BT
void = gc collect(void) H—R=TJAL I avaERRNICETLE T, X
P = alloc(I) INA FNDXAEY) —EEEZBRERT. TOXBE7RNLRAZRLET,
void = free(P) BE%L alloc() THERLAAE) —MEEZHATRMICERLET, X

X BEER. TEAHTAEVEENINTVWIETOT, SEREZATHNICETTILERHY FHA,
LHL. REDT— & EHMICERIRET BHELEICSVT, BUILIMZV I THURHERTIS
ClCkD2T XEBEY—EHBZHIRT S CEMTEET,
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