ﬂﬁTVZTAﬁﬁé:yZTAﬁ&J

,ﬁﬂﬁwagw,w1 ...........................................

(a)

(b)

(c) EEEHHIJ (= UNIXE%W) 7)): ) & = S 23
(d)  TOFRBEZ DR S . ot ii it ittt ieee s eeaae s anansennnneees 23
(e) UNIXBFZUDIRIF (DREEB) «ovviiiii i, 24
(f) H%ZUXC—??HO)?;M’F ................................................ 24
§ﬁ§ o R = =17k - =

L
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10. SRATLEHEC AT LR E X

FAEEDERMA :

(a)

VRATLEHE . BRNICHEAAAERINTWS globalEH T,
2T LB E . FRIICHEAAAERINTWS globalfA¥ TF,
= VRATLERE R T LERE. TOECPHEZEHRICEETZIENTEET,

FoS DA

CDR=-aTF7ITERHTSESTY,

-

- B
o [X] -
. X|Y N
(b) HBEOMEHE

T—YBERLIT,

T7A4IEERTXFES., XiE, Z714ILKR1AV% ERLET,
FRRIR ARTXCFH, X, JVNNAMIBAHERRIRAERLE T,

EEDOT—FBERLET,

X HNEBARETHEIEZRLEY, (WIRSEEXMTERILEY. )

X X Y WEIRAgETHBEAKRLET,

[ 27 AR IS, ROEBLEKE DY T,

BICHRIRICEMELE T, (ADT Y ZMIRLIEA. )
BICE B BTEMFLEYT. (XEVEECLI7 7/ LEERIE. BBTTVEY, )
IZ—RYEIEX NILL THR—IhTWET,
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1. BENRNSA—4H—

< RTFLEE>

(a) EXOEH

2 B |sk e

NULL P R4 >4 NULL BE¥oIS—RY(E

TRUE I BEDE (EEFEEH1)

FALS I BDE (REIFEE0)

VER I A8 T)VEDN—2 3 v ES = 29 —0LEBS
(b) F—4%mEy ME

2l = &=

INT SIZE I BEOE Y MK Bl : 64 [bit]

DBL SIZE I EHOE Y MK Bl : 64 [bit]

[ = DBL MANTSIZE + DBL EXPOSIZE + 1 ]

PTR SIZE I RAV9DEY MK 5l : 64 [bit]

DBL MANTSIZE I EHDORBEBDOE v M 5 : 52 [bit]

DBL EXPOSIZE I EHOERPBHOE Yy MK B : 11 [bit]

<Y RATFLEB>
(c) BoFEHEEDOHG
2Rl BT
I= type (%) BIBOREITFETHELET,
EL){E={, U! |,S, |7:[7 |,D7 |7P, |7X} |,A7}
I = 518A% (NULL | TRUE | FALS | 32551 | 23k | =28 | R4 > 4 | %K
isnull(sk)|istrue(sk)|isfals(%k) |EEF} THEIHLEIDHELET, R Y {E={TRUE|FALS}
isstr (sk)|isint (k)]|isdbl (k)
isptr (k)|[isfunc(k)|isarry(sk)

(d) EROHEEME CRESHL)

E1:1) IE%EH
I = isdef(3) BIBAEBRBEATHIDEINMHELEY. RYIE={TRUE[FALS}
U = erase() Bl EHE (REHL) LT, RYE=f&L
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12. A9V RS4q VB

<Y RFLEE>
(a) argc/argv/env &
E=X:01 B R (e
argc I ARV R4 V58O (A< REEE8T)
argv A ARV RS 4 VB |y (A< REEED)
argr I WEFmTshiftOTAEROAT Y RS A VBIHOBEK BHENEF
args S argv[1] A Sargv[arge-1]F Tx&EdE L =XXF5
cmd S AR Y REDOXFS = argv[0]
env A RIBEZHOESX
X FIZIE, RIBEZEA PATH=/usr/bin THo7=IFE X, env["PATH"]="/usr/bin” &Y F T,

<Y RT7TLEB>

(b) ATV FZ4 VBIHROMT

Za | B

S = shift ([%]) %Y RS54 Val%A, BOHLER argv(1] 2 SIRKIRET 2
S = opshift([*]) (7 ) EEL. HET 2315 option DBAICOHET S
I = unshift() ROMBHEE 1 DAKET (RY @=IEGE)

% shift() BT opshift() I&. BRIET 2 IX Y RSA VEIHMEVWESIE. IBESNINATXA—F * (RiF
. TOEEHEVBENULL) A"EhEEHRD T,
X AT el XFETHEFZ ARV RSA V5RO T,
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13. 274 IVAHKB

<Y AT LEH>
(a) 274NRa4%
E4-n} B ELR mZ
stdin P ZHE AN
stdout P SHEHND
stderr P EHETS—HAH
:code P O— REE 72 HE = _code__
:data P F—4 BTV ERE = _data__
X :code RV :data I, BEIZ77AINICREBRINEZR2YY TNATOHRT 2 ZRAEERETT,

<Y AT LBE>
(b) 133 XiE. 1170OAHAH
EA:) BiL]
I = getc ([FILE ] ) BEINLIZ7ALDS IXF,. X, TEeHARLAAET,
S = gets ([FILE ] ) ( FILE &BREFIE., ZEANETRELET, )
S = getn ([FILE, ] Max)
I = putc ([FILE, ] Chr ) BEINLEZ7AILA, IXFE, X, 1T2EZA4F7,
I = puts ([FILE,] Str ) ( FILE &BEEFIE, ZEHADETRELEFT, )
I = putn ([FILE, ] Str,Max)
I = ungetc([FILE, ] Chr ) BEINLEZ7M4IA, IXF, XiFE. 1T2RLET.
I = ungets([FILE, ] Str ) ( FILE &HBRBFIE, REANZENRELET, )
I = ungetn([FILE,] Str, Max)
X XFIEChr (1), XFFIEStr(S). AXFEHUIMax(I) TEELE T,

(c) R4 FY)Y—=F—9DAHH
Zh | B
(Ptr,Cnt) = read ([FILE, ] Cnt) |[38E/NA FNEODHE
( FILE é‘ﬂ%ﬁ%ti ff“ﬁ)&ﬁ&ﬁ%t LEd, )
Cnt = write([FILE, ] Ptr,Cnt) |B8FE/NA MIDEXAH,
( FILE BB&EFIZ. BEEDETRELET, )
X Cnt(I)Ix, BR/ANA MUEETNA MITT, X, Ptr(P)lF. WRT—YDREBAT7 KLARATY,
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(d) HEGEEHEAR

Zh | B

P = open (FILE, Mode) 274 IVDRATRNA—TVTT, (BERITETY, )

I = close (FILE ) 7274 IORBETRNIO0—-XTT, (BEBERIAETY, )

I = flush (FILE ) 274Ny T 7DI75v>a2TE, (NLLIBE=27741)
I = getpos(FILE ) 774 IVMEORISTY., (GREOALE. 5£5R=00 )
I = setpos(FILE, I) Z27A4INEBDERETY., (BERE. F£EE=00"KE=-1)
I = movpos(FILE, I) 774 INWVANEBEORETY, (GEXMEIEE. ET=-E/%iR=-8)
I = rewind(FILE ) 774 IEBEMAE00)~DENTYT, [ = setpos(FILE, Q) ]
X Mode(S) IE. CEEE fopen() BEEOE— RXFHTT,
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14, F—=2&RT (EDRILHAN)

<V AT LEE>
(a) € ( ANSI Color )
E:1] B =R B
{ClU|B|R} BLA |S 26 (BEAL | TEE | Vo | Yn=21} Bold
{CIU|B|R} RED |S e (BEEARL | TREE | 702 | YnR=2X} Bold
{CIU|B|R} GRE |S Be (BHEAL | TEE | 7V o | Yn—=21} Bold
{CIUIB|R} YEL |S q2E {(BUEAL | TREE | 7V o | YnR—=21} Bold
{ClU|B|R} BLU |S Ha (BHEAL | TEE | Vo | YnR—=21} Bold
{CIU|B|R} MAG |S %6 BMAL | TREE | 7V 2 | YnN=21} Bold
{C|UIB|R}_CYA S ke {(BHAL | TREE | 72 | Un—2} Bold
{C|U|B|R} WHI S HE {(BMEAL | FTREE | 70 v o | Yn=21} Bold
{C|U|B|R} DEF |S TI7FIMNBICRES, (4FFHEH. £2TEALUERK)
X BOERIE, 2BT8AHYFT, REB(BLA). KRE(RED), #HFEB(GRE), #HB(YEL), S&(BLU), R
(MAG). K& (CYA), BHEB(WHI), X, BOEMKIE. ThETh4@EEHY FT., BMHEALC ). TREE
U)., ZUy>»o2@B). Y= R),
X XFICBOMITZHBEF. ERNMIHABAY (rintOFBZ77 IV —) 2FBETLIO0NMEFTT,
ZDZA. HAKXOBUIKISLTAREXIEBRLIABETHEILE T,

(b) XFINOEHREN

E=X:00 U XS -k

FMT S2S S XF5 >XFH ~AOEHRER WHAE = "%s”

FMT I12S S BRE ->XFI ~A0XHERX WHAE = "%d”

FMT D2S S EHE ->XFH AOEHRER WHAE = "%f”
FMT P2S S RA V9 ->XFH ~AOFE#ENX (NULLLLA) WHAE = "%p”

FMT N2S S NULL —=XF5 ADEHBRERX (NLLOH) WHA{E = "NULL”
X 2TT 74N MNOEBREATYT, p() BEC. "H{ER)” BXCL2ZEHERAKETHAINET,
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<Y RTLRE¥E>
(¢) BBRFEFMRT

FEINE =

void = p(%, ... ) TH, Xk, ROBEEBRIRRLET,

void = d(*, ... ) . Xid, XOEEFHERRLET, « YV TRE

x <« EREZLOH»ERRLEBE. T x OEEEEIRRLET, < p(x) ICAL
X FHMERRTIE. #HE ) D {RO—77E5I(G=Global |S=Static|L=Local) +HAFS} . &pl. T —¥ 8,
FT—YBMY. T—YE. VW AREEBERERTLET,

(d) BFAGEHA

EIN | B

I =print (FMT,...) 1®: HAMA®D print XTY,

I = eprint(FMT,...) BEIS—HAMAD print XTY, = fprint(stderr,FMT,...)
I = fprint(FILE, FMT,...) 274 HAOEOD print XTY,

S = sprint(FMT,...) XF3 HAOBED print XTY,

void = dying(FMT,...) ZDRBEUE { eprint(FMT,...); exit(1); } &&HMTY,

X FMT(S) (&, CEHEE printf() BEMOEXNXFITY, HBRMEAEE L THERH T b ¥B. KU, H{ESH
N (BERIEHE, ZORISIKE LT %d % %e XL %E #EHENRIRT ) %v WV NEETEFT,
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15 . XFHERE

< RATFLEB>
(a) XFIOLR
PEINE =
I = stremp (S1,82) XF5 S1 & S2 OKNEEKTT,
I = strempi(S1,S2)
I = strncmp (S1,S2,1) XFH S1 & 2 OKRNEETY, (K1 XFEZFT)
I = strncmpi(S1,82,1)
X RY{ElX. CEEF#TY., X. i ([TZBEEIL Ignore Case R (AXFNXFORXRBLL) TT,

(b) XFIDRFE

S IN L | B

I = strchr(S,Chr) | strrchr(S,Chr) |X== Chr @ {|[BFME | ¥AE} REBETT,

I = strstr(S,Str) | strestr(S,Str) |3XFF Str @ {[EAMA | ¥AMA} BETT,

(Is,Ie) = strreg(S, /RE/) EHKRIE /RE/ Oy FHBMRERTYT, {Is=tA=. le=#& =}
X WThoR#HE., XF3 S HONEBEZRYES LET. (%E=0)

(c) XFHNOEHR

T 27 LB &

S = ssub(S,V1,V2) | gsup(S,V1,V2) | X3 S WD VI & V2 (C (1[0 | £} BRLET.
S = evalesc(S) ESCO—T Y RA%ZIRFAEBLLET., (Bl : "¥n"—0x0a)
S = rvalesc(S) ESCO—T v R&EHFHAEBRLET, (ffl: 0x0a—"¥n")
SIT = ue(S|I) | Le(S|I) Bl s {(KAxX=ik | hx=Fk} LET,

HNFA—=R VL IR XF. XFF) RiE. ERRFEMEETETE Y,

X RS A= V2 ITIE. XF. XFH NEETEET,

(d) B|TEFOHIR

I | B
S = chop (8) { TR } OWITa—KR%1HEHIBRLE T,

S = hstrip(8)| tstrip(S)| strip(S) | {788 | 7K | @A} OEHI— RE=LIMHIRLE T,
X BT — RiE, Win/Mac/Unix ERICHISELE T, ZHII— K, isspace() THIELE T,

(e) BWOXFNEF

I | B

I = subchr (S, Ic) XF5 S OME Ic DXFERLEY., (= S[Ic])
S = substr(S, Is, Ie) XFF S OAIE Is~Ie OBAXFIERLF T,

X NBOREARE (EEHNLIBET S15S) EE =0, 1, 2, -

X NMBOEEARE (REHNLIBET %158) xE = -1,-2,-3, -

Page. 10




(f) XFHOEFE

EIN | B

A= split(S,V [,I]) XF5 S % V CRUY KR ERTEHIMELE T,

A = psplit(S,v [,I]) (n ) =L, ZBRIFRAFYyFLZET, ( Packedex )
A= scan (S,V [,I]) XFH S &V Ty FILALARERTRIMELE T,

A = pscan (S,V [,I]) (# ) L. ZERIFIRFYyZFLET, ( PackedZx )
X WThOREME., NS X—% V Ik, XF. XFI, X, ERRFAIBETEFET, X RYE A
&, FRICERINA 1 RTEATT, (GRFEILO0~) B

BINSA—F(DIBERIE. TORFEICHETIEROS)OA%ZRLET,
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— 5 B

<Y AT LBE>
(a) F—90O%EH
I | B
I = int (%) N A—9EBHELLET, [ B4 atoi() ]
D =dbl (k) NI A—SEHELLET. [ BH atof() )
I|D = atov(sk) NoA—9%H EELET., (RYEBOCRIIBHHE)
S = str (%) NS A= EXFILET,
P = optr (%) RS A= %RA 9 LET,
I = bin(S)| oct(S)| dec(S)| hex(S) |33 S %{2|8]10|16} & RA L TEHIELLET,
/RE/ = reg(S) XF5 S OERKFEIVRAAILLET., [ BE regexp() ]

(b) F—%0HE

< AT LAFEER iBA
I = isalnum(I) | isalpha(I) CERREHROXFRENHEREBTT. R ) {&={TRUE|FALS}
isascii(I) | isblank(I)
iscntrL(I) isdigit(I)
isgraph(I) islower(I)
isprint(I) ispunct(I)
isspace(I) | isupper(I)
isxdigit(I)

(¢c) T—H9DHEHE REHI)

SFEIN E
U = erase() ERBAEH (RKE&Z) ZHELZET,
(d) F—590EHR
S EIN Fﬁ
* = dup(3k) NRIA—558RLFET, 4d. BEBIIXIE (BHNEHEZRKD) B
LTI, RAZERCMBERY £,

(e) Y4 XOFHA

FEIN L 568
I =size(k) NSA=5DHY A X%=RKDET,

I = strlen(S)

XFH S DM X (RY) #KHDFT,

X B size() ORYERR, XFI->RE (N1 M) |
FE-RE/ — MR BB -BERBREQY I,

BRBEHBIRS 9 ->KRREY ML E
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(f) Y—bhORT

PEINE =
A= sort( [X,1V,...) NIA—=F V ZFIRICV—MLET (RYE=Y— NEHET)
A= rsort( [X,]1V,...) NIA—=F V ZEEICY—FLFET (RYE=Y— MNEAEH)

X LB X ZHELRWVGAR. NSA-—FJDEMY —bERYIT, TDIFE NI X—=% V &
{227 | BY | =¥} VEThOE2EVEWINNMBETEET, IREHX ZIBELHEIF. LEREKIC
LMY —hEBDET, CODHE. NIX—FVIIEHRICRELRE T, 6. LEBEHX 1. 2D
D3| MO LEBERZHBEOHFS TRIBHRELED T, (CFFEgsort(3) DLLEEHER, )

(g) EFMEEEIIE

S 27 LB 5
Ao = vals(Ai) | rvals(Ai) B Al DREREEZERET S, 1REH Ao ZEMLET
Ao = keys(Ai) | rkeys(Ai) B Ai OFRFEEERET S, 1.RES Ao #ERLET
Ao = tags(Ai) | rtags(Ai) B Ai ORF+EREERET S, 1.RES Ao #ERLET
A = append(A, V) ER7 A DREICE V ZEBMLEFT,

= ndim (Ai) (NYy 2 2BFRESFAV) B Al ORTHERDFT
Ao = shape(Ai) (NYy21BREEFTAWV) B Al OFF KRERDFT
BE%L vals(), keys(), tags() (XAHET Ai ZFIBICH—F L THABRS Ao DERMLEBEZTVWET,
Z55. B rvals(), rkeys(), rtags() IXBEIBICH —F L CERMEBA TN E T,
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17. Ry bh2—9

(a) UDP
<AmBPWLNEIO—>

YTy NOERRENA VR

- BEEAKITETY, ABEREYI Y MOREICR 294 IV TEETHERI N, IPPRL 2R
&R—FESELEPTREINILT,

= EL Y—N"—RA707 7 LR EFEZIFIPT RLRAKR— MESEEELLWEEICIE. Bal
WKV Ty NOERENA Y RELTHEET,

sock = udp socket( IPZ KL R , R—rFES )

2, B DR

— UDPRD TCEIRDERITIFTETT,

3. EZREOET

- EERI. EFEEXOIPPRLRAAR—-MNESEEXBET Y E2EBELTEELET,
len = tx udp( ip , port , "DATA” )

- ZERIF. EETOIP7P RLRAKR—NESEZET—INEBONZET,
(ip, port, buf ) = rx udp()

4, M (F2zxI bV y MEICDWT)

— UDPOEZEREEIEL. VI y MaENBEINALFAETOEEZFALETA. BEINERINLIZGE
(& UDP _SOCKET D& (F27#JI bV 4y ME) ZFIBLE 9, 72d UDP_SOCKET (X, mREICERINL
UPY 4y NDEHNEFH TREKEFINE T,
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<$rFnradsiL>

(f5lcl) UDPDecho S 4 7 h&%ﬁbitoﬁwmun\n—t»mzrtwmm::—#—m—
ICHRE XAy -2 %) 1%. T. T—N—D50DFEE BRY) AvtE—YAaZELTERRLET,

127.0.0.1 EEXDIPT KL R
7 EEFXDR— MES (echo)

ip
port

tx_udp( ip, port, "Hello, UDP!!I" ) UWT%%XWt—?ELE 9.
( ip, port, buf ) = rx udp() UDDPTREA v E—VEZELET,

print("[%s]¥n”, buf) t 2ELEXAYyE—VERRLET,

K fiFEt : B tx udp() B, V7Y MEDABIN TS/ UDP_SOCKET D{E«RIALZET.
LA L. UDP _SOCKET (3#)Hi{EO0 (§&%) THB7=b. FIAERICUPY 7y MO BEEITHER
I UDP_SOCKET ICEREINZE Y., (b, B tx udp() BEEROEEMNALET. )

B rx udp() . V& y MELRBBIN TS UDP_SOCKET D{E<FfIALZET,

#
#
#
#

(Blsv] UDPDechotr —/N—%#EEL 9, EEMICIE. UDPOR— K 7F (echo) THEZITRIE
ZLT, TEITRELET Y92 TOFFEEFERTIERSE BRE) LET,

sock = udp_socket( 0, "echo” ) t R—brBESEEBELTYTY NEERLET,
while( TRUE ){

( ip, port, buf ) = rx udp() # UDPTZELET,

tx_udp( ip, port, buf ) # UDPTERE GRE) LET,

}

KR FEBUR— NBSEIBET Z0OIC, B udp_socket() ERITL
B, FERINZUDPY ry FDE sock I, WWSWETR%EQT&E*hiTo

B rx udp() . V4 y MELRBBIN TS UDP_SOCKET d{E<FfIBALZET,
BI¥ tx_udp() . AT,

(£17] LEOBIRI—RZTFAMT 74 "sv” & "cl” ICRFLTEITLET,
A, TA—H—N—DEE=HESE Tétéb’) 17 MNa3EEHKTERITLET,
% tt sv &
[1] 1234

% tt cl ; tt cl ; tt cl
[Hello, UDPI!!]
[Hello, UDP!!]
[Hello, UDPI!!]
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< RATLEH>
UDPEEED /NS X —4& — :

E=Y:1] A =R mE

UDP_SOCKET I UDPY v NEABREFICHER T 2UDPY oy N ES BEIERE & BEIE
UDP TIMEOUT D UDPEZERM DY 1 LT ME BAr [#] X
3 UDP_TIMEOUT oﬁmﬂm & INF (ER7OvF>Y) TG, PlAE, 3ERETEIEIWRICYISILTD
NLET, Fh, 0FRETDE/ v7AvF U IEgEERYET,

<> RAT LBEE>
UDPY & v N DYERY :
E1

fBEINL ip(I]S) & port(I]S) | UDPERERDY 7 v k
sock = udp socket([ip, port]) EERLET, BB, PEOLIBET tEEﬁF&‘Et&Ui?‘o
RYEIR. ERINEVY Ty N ES sock(I) TY,

MAER SNV Ty bESIE. TT ANV 7y b UDP_SOCKET(l) ICHRESINE T,

UDP3X{E & UDPR{E :
Ei Bi:

V4w N sock(I) #FAL T, EESL ip(I|S) & port(I]S) I
len = . buf(S) @F—#4% len(I) /X4 k. UDPX vy NTEEELET,
DS

ouf

tx_udp([sock, Jip, port, buf[, len]) |7Zd. len(l) HBEEFIE buf(S) DLFT—INEEFEINFT,
RYEIX. EEFELEZUDPTF—HED/N1 b Llen(I) TY,

V4w k sock(l) #FBELT. BOWOUDPNNTy hEZELET

RY{EE. EET ip(I) & port(I), B{EL7UPDF—4
buf(S). RN ZMAA M len(I) TF. X

¥ V7w b sock(l) BBEEFICIE. T 74 MYy  UDP_SOCKET(l) iMERINE S,

(ip, port, buf, len) = rx udp([sock])
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(b) TCP
<#PPLNE7O—>

. YTy hOERENA VR

- BEEKIUETY, dBEEY I Y MOREICR YA IV TEETHERI N, IPPRL 2R
&R—FESEHEEBTREINE T,

= =L, Y—N\—RH7O07SLREFLZIFIPZPRLRA&R— NBEEEE LLEWVWESICIX. Eal
IKVYTy NOERENM VY RELTHEZET,

sock = tcp socket( IPZRL R , R—FBES )
- H—/N\—flix listen() THERIFLET.
sock = Llisten ()
— 2547 ML connect() TERLZET,
sock = connect()
3. EREDET
- XERI. EET Y EZEELTEELET,
tx_tcp( "DATA” )
- RERR. RET-INELNIET,
buf = rx tcp()

4, ZDMh (F2AIL YTy MEICDWT)

— TCPOOARY FNEAREEZEREMIE. Vi y MENEEINALBEAIITOEEZFBLE T, BEN
BRI N/IBEIE TCP SOCKET D{E (FZ7 4KV oy MNME) #FEBLZET, Zd TCP SOCKET X, &
BRICERINETCPY Iy NOEAIBEBB TEREKEHINE T,

- —7. TCPOY R VEHIE. V7Y MENEEINBERZDOEZFALI TS, BENEKBIN
BEREARY R LAYy NOEZBEFMALEY, L. ThEEWFZAEIE, TCP_SOCKET DiE%
MALZET.
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(fBlcl) TCPDechoZ 54 7
‘\-j’%?g)( vtz— /%

127.0.0.1
7

Eb

ip
port

connect(ip, port)

EHEELITT, BEBMICIE,

tx_tep( "Hello, TCPII” )

buf = rx_tcp()

<$rFnradsiL>

a

#f TCPH—/N—

i TCPTHRIEX v — &%
# TCPTIRBFEA Yy E—V 5%

r&S (echo)

=

a

— AKX N EDTCPT O

print("[%s]¥n”, buf)

KRS : B3 connect() K&, V&Y

Xh TCP SOCKET ICEREINF T,
B rx_tep() . V& vy ME
B tx_tep() B RA%kTY.

[(Blsv] TCPDechotr —N\—%EBEL T,
LT, ECTCRELET—9%FD
sock = tcp socket( 0, "echo” )
while( tmp = listen(sock) ){
buf = rx_tep()
tx_tcp(buf)

}

KRB BEBIR— NESEIRET B0, B top_socket() EEFTL
ERXI N 7=TCPY rv F D{E sock (&. TCP_SOCKET ICHBEIT

Y7y h sock ICTEREREGERITET., 2
BE L CTCPEHEDEFERIEIN T B &, BRFFDOFLWY Y KHER
ELET, F ZOHFLWY Y MME tmp (X, TCP_SOCKET ICH BEIT

MEAERBRINT WS/ TCP_SOCKET D% F

b,
BA%K Llisten() (.

BE¥ rx_tep() li

V#v
B tx_tep() B T

TN

% tt sv &
[1] 1234

% tt cl ; tt cl ; tt cl
[Hello, TCP!!]
[Hello, TCPI!]
[Hello, TCPI!!]

MMEARBEX
Lﬁu1wsmmT1#ﬁﬁo(ﬁ%)vbékm

8
ESES

YT

hT

#

ZELEAYE—VAERRLET
W3 7= TCP SOCKET m{E%FAL F
. FIAEMIICTCPY 77y KH B8
(&, BI¥ connect() IIXBERDEEZFBLET.

HNEBIN TS 78 TCP_SOCKET E:FIAL 7.

= NR=DLDERFE (BRE) XvtE—YEZELTERRLET,

I EEFERDIPTRLR
t EXEXDR—

IKERLES,

j—o
Y,

o

-
G

o

153
)

B, TCPODR— K 7F (echo) THLERITZE
ICEE (RE) LEY,
fR—NESEBELCY Y FEFRLET,
t 9547 D SDERKGEREYRAVLET,
i TCP’C?‘JEL&?'O
f TCPTERF GBRE) LET,
7.
BEINFTT,
4TV b o DERKERD
Ih, TOEERYEE
BREINZET,
ALET.
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< RATLEH>
TCPRAED/INS X —4 —

E=Y:1] A =R mE

TCP_SOCKET I TCPY &y NABREFICHERT 2TCPY Iy N ES BEIERE & BEIE
TCP_TIMEOUT D TCPE#R MR & TCPEZERH DY 1 L7V ME BAr [#] X
¥ TCP_TIMEOUT oﬁmﬂm & INF (ER7OvF>Y) TG, PlAE, 3ERETEIEIWRICYISILTD
NLET, Fh, 0FRETDE/ v7AvF U IEgEERYET,

<> RAT LBEE>
TCPY r v NDIERK :

e}
fEEXINL ip(I|S) & port(I]S) I TCPESZEROY 7 v b
sock = tcp_socket([ip, port]) EERLET, Ab, BEILZIEET 2 t BEREE QY ET,
RYEBIRERINEZY Ty RES soc (I) T9,
X {ER SNV Y RESIE. TRV Ty b TCP_SOCKET(I) I BETNET,
TCPEIHR Dt :
Za | B
V4ay b sock(I) #FALT, TCPEROEREFLZITLET,
sock = Llisten([sock]) RYEIX. FEICERINAERGRFTA2OY Ty NES sock(I) T
ER X1
V4w kN sock(l) #FIALT, EEXINL ip(I|S) & port(I]S)
sock = connect([sock, Jip, port) IZ. TCPERROFEREZITVWET,
RYEIR. ERJZFAOV YTy NES sock(I) T, X2
X1 V4w b sock(I) ABEERICIX. BIEY YR LAV Y Y MPABUCFEAINET, L. ThIEVES
k. 72 bV v b TCP SOCKERT(I) NMERAINZET,
X2 V4w b sock(l) &ABEEFICIZ. T 74 MY 4w N TCP_SOCKET(I) AFERAINE T,

TCP3AS & TCPRE
Ei__ =

Vawy b sock(I) #FIAL T, #HEIC buf(S) OF—4 %

len = tx tcp([sock, Jbuf[, len]) len(I) /NA b, TCP/NT v RTEEFELZET, BB, len(l) HBEHF
I& buf(S) DEF— Y HNEEINET,
RYEIFEF LAETCPT— '9“‘|30)/\'f N Llen(I) T, X

Vv k sock(l) 2FALT. BARDTCPRT Y hEZELET

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

X V4o wy N osock(I) ABEERICIK. T 74 MYy N TCP_SOCKET(I) NMEREINET,

(buf, len) = rx_tcp([sock])
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(¢) RAW (PING)
<HABWRNEBOO—>

I\ V7vy hOERENA VR

- BEEIRETY, ABEREY Ty MOIREBILL 294 IV TEBMTHERIN. ZRNLRELBHTEH
EINZET,

sock = raw socket(77 KL R)

3. ping() DETT

- EEFEREDOT7 RLRZE/ELT ping() ZETLEY,
ping( ip )

4, TOfs (V4o y MOIBEICDWVWT)

— BBREEET T, ping() BEUE. VI vy MENMEBEINAZREITOEZFIBALZ T, BEHIE
IN7IBE (T RAW SOCKET DfE (FZ7 I MVY Ty MNME) #FBLET, 25 RAN SOCKET (&, &EIC
ERINI-RANWY 7y NOEI’BEITREXKEHFINE T,

<$rFINFaIsL>

(5] www.google.com IC ping LE Y.

ip = "www.google.com” It EERERELET,
ret = ping( ip ) f ping ZETLEY,
print("%f [ms]¥n”, retx1000) It FERBERRLET,

(£47)] BIRA—KRETF AT 74 "cl” IKRFLTEITLET,

% tt cl
9.119000 [ms]
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<V RATFLEE>
RAW (PING) BSED/INS X —4 — :

4} O =17 fmE
RAW SOCKET I RAWY v NABREFICERT 2RANY v MBS BHREKEHEH
RAW TIMEOUT D RAWEZERBDY M1 LTV ME B [#] X

3¢ RAW_TIMEOUT D#DHR{EIX INF (ER7Ov X)) TY, FlIAIX, 3B ETZEIWRICIILTY
NLET, /. 02BTFETRE/v7OvFr v IgEERYET,

}

<Y 27 LBE>
RAWY v b DYERR :

Al

BEINAL ip(I]S) KT, RAEZEROYV Ty MEERLET,
BH., BIEOEERET 2. BEREERY T,
RYEIRERINEY 5y NES sock(l) T,

sock = raw socket([ip])

XAER NV Ty hESIE. TNV 7y b RAW_SOCKET(l) ICERESNE T,

PINGX{E & PINGSZ{E :

I%Eﬁ

BEINL |p(I|S) IC ICMP ECHO %#3%({SL. B> T3/ ICMP
ECHOREPLY #Z{EL £ ¥
RYE. &@ﬁﬁrmw)fhtﬁuil

ret = ping([sock, ]ip)

¥ V7w b sock(l) HBEERICIE. T ALYy k UDP_SOCKET(l) iMERTINE T,

(d) =Foft
< RATFLEB>
Y4y NDIEER :
e} B
( Lip, L port, L type, Vv b sock(I) OLTOREHRERYEELET, X

r ip, r_port, r_type)
—HIE @ IP7 KL ZR(I), port(I), type(I),
= sockinfo (sock) YE—FA @ IP7Z KL ZR(I). port(I). type(I),

( Lip, L port, L type) V4w b sock(l) DUTOBERERYEELFEFT, X

= Lsockinfo(sock) O—AJ)E @ IP7 KL ZR(I). port(I). type(I),
= |sock (sock)

( r_ip, r_port, r_type) V4w b sock(l) DUTOBERERYEELEFT, X

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

X type(D)IE. Yoy b9 A TERTRO1XFETT, { "R'=RAW | "U"=UDP | ’T"=TCP }
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IP7 KL R &PORTES :

Zh | BT

S = ip2str(I]S) IP7ZRLZRRXIEKRRANGZI|S) AXXFRHNCERLET,

I = ip2int(I]S) IP7PRLAXIIHRR NG (I]S) = BHEICEBRLE T,

S = port2str(Proto, I|S) R—rESXEH—ERZ(|S) #XXFNERLET, D3
I = port2int(Proto, I|S) R—RABEXEHY—EREZ(|S) A EEIcTRLE T, D3

X Proto (&, 70O hJLFERERTRO1XFTY, { "U=UDP | "T"=TCP }
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18 . Bff &Rzl

(& £ ]

- UNIXBEZ) & (%, 1970-01-01 00:00:00 A 5 DX BEFZ [BAI=EL¥M] O &TT,
-UTC &3 %Eﬁﬁﬁ@;tfto?@bé HRERBROI T,

“LTZ ElEk. O—ANLS ALY —VEBREICEDCHABROIETT., (6l : BAELR)

< RATFLTH>

(a) Y4LYV—2VERE
E4n) O Y {i5&
uTc S BREHRFEERT "UTC” OXFT
LTZ S O—AILY A LY —VERTIFT HEXR®DAH : "JST
LTZ OFFSET I UTCA B & L -LTZBR R DBEE () BHADA : +32400
><u2th0H$T®m%Em AVH Ty —EBEEFIC 0S JYBEHBEL i?‘LUOH%T@E
EXETEIEICLY., RV T NHOBEABRICEETAIIENERZF T, A, ThoDEELTSR
LE=&ELTH Skﬁ%%%%ziﬁh

(b) F72#IMNOTHES
E40] LU NS {2
FMT SDATE S {(£BE~® | EBEA D} THER HAME = "%Y-J%m-%d”
FMT STIME S {(BaM~0 | Boh o0} THER WHAME = "%H: %M %S”
X2T, CEE (strftime(3) | strptime(3)} BMOEHRER R >TWET,

<Y AT LRE¥E>
(c) RERZ (FUNIXERR) ONRE

/ZTAF%%& DHEH
D = time() IRFED UNIXEFZ #ERS L9, [BA=HM)
X UNIXBSZIE, EvigAa S ItEkE LAVWEHRREBORZ EAY T, (BFERABCERBREZIEEL

FHA, ) X BE—DFETRRTEZFEEELH D7D, YA T—deT VTV IVE—RIIIEENS
Bt &R OUNERHDE < IF. TOUNIXRRZLERRE LTWET,

(d) 7O0tEARANOME

/ZTAF%%& DHEH
A = times() ProcessBfE, UsrCPUBSR, SysCPUBFEI#ERB L £ 9,
X BYE A IIBERTYT, AVN—RERTEEOERKRIILUTOEY TY, (B =]

A.ptime = R4 ) 7 NEIA ~ B times() ETRRFETORBEER (ProcessBRE)
A.utime = ProcessBfEIMD D b1 —H—F— ROETERH (UsrCPU B3R3)
A.stime = ProcessBfEID S B H—RILE— ROETERH (SysCPU B%RS)

Page. 23




(e ) UNIXERZID#RMF (£ &SR

SFEIN: | B

(year, mon, day[, hour, min, sec]) = UNIXBFZI(D) 5. UTC FR BRI ERDFT,
t2ymd (D)

(year, mon, day[, hour, min, sec]) = UNIXEFZI(D) A 5, LTZ FHHEORZkOF T,
t2Llymd (D)

D = ymd2t UTC A BRSO H S, UNIXEERI(D) AKRDF T,
(year, mon, day[, hour, min, sec])

D = lymd2t LTZ EA RS, S, INIXEROD) 2RkDF T,
(year, mon, day[, hour, min, sec])

X FER4ABEBICEWT, {year|mon|day|hour|min} (FEEXKE, (sec}FEHETT, .
B ynd2t() RO lynd2t() Tik, FABEHHIAERT 1 DOXFIITE BROEENTETT,

(f) RAXFNORE

FEIN 568

S = sdate(D) | lsdate(D) Ul\(IQ(IﬁZU(D) M5 "YYYY-MM-DD” {UTC|LTZ} X=¥3A24mLET,

S = stime(D) | lstime(D) UI\(IQ(E?ZU(D) M5 "hh:mm:ss”  {UTC|LTZ} XFH A4/ LET,

S = sftime(FMT,D) | UNIXBEEZI(D) A5 {UTC|LTZ} TRIRI NBFRIXFFI(S) &4/ L
Lsftime(FMT, D) 9., (%2)

D = sptime(FMT,S) | {UTC|LTZ} TRIBI NABZIXEH(S) »5 UNIXEEZI(D) #4mR L
Lsptime(FMT, S) 9. (X3)

X1 ERINDEIXFIE. AT ALZH {FMT _SDATE | FMT STIME} TZEEARETT,

X2 FMT (&, T?&%‘W)XI%ETT CE&a strftime(3) E#OXMENA—TY.

X3 FNT (&, E|MEXDXFITY, CEEE strptime(3) BAHOEHRENRER—TY,

(g) 335F0H%E

P EIN ZRER
I = isleap(I) BEE()DD 2dEHEELET. (EYE=TRUE | FALS)

(h) RASESEEORE

S 25 LEE | B

A = t2utc(D) | t2ltz(D) UNIXBEZI(D) A 5. {UTC|LTZ} BEZIEEHR 2 KRDOET,

D = utc2t(A) | Ltz2t(A) {UTC|LTZ} BEzI#EiE(R(A) A5, UNIXEEZI(D) %2k F T,
A = utc2ltz(A) UTC BEZIIEEER(A) A . LTZ BRIEEHERN) 2RDFT,
A = Ltz2utc(A) LTZ BERIEEAR(A) 25, UTC BERIEERWN) 2RDFT,
A = tm _norm(A) RRBEREERLLE T, (f : 355659 —>485059)
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Rz#EEFDOER (7+—<v h)

BRAIBE DX N — | CREE & =

t.year = FEFE 4T @) I

ttmon =B (01~12) O I

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

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

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

t.sec = (00~60) O D Y

t.wday = BEH (00~06) A I HEE=0, BBE=1 ~ +HBE=6
t.yday = 0 (0~365) A I IEA =0, KBgH=364 (& 365
t.isdst = EB5f (TRUE/FALS) O I

FE1) ONEBI., BICEWAIOEICNATY,

FR2) ADIEBI. AARKICIFEREFRE (RFA) TTA, HARIKIEFATREE QY T,
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19 . HFEE (BRI

<Y RTLEE>
(a) EXO¥EEH
HZ Al B ER el
INF D IR A isinf() THRERRE
NAN D JE#0 ( Not a Number ) isnan() THREFEE
M_E D BARHMOE
M PI D EIEES
(b) EBXELZIME
E=X:00 B = e
INT_MAX INT MIN |I | EHOSKAE & BROS/IME EDfE & &DfE
DBL_MAX DBL MIN |D |EXODBAME & EROR/IME EDfE & &DfE
INT_QUANT I BHOEORIME
INT EPSILON I BHEDIBL XI=Xt] EHRBZEOR/IME 1 7vnviE
DBL_QUANT D EHDEDR/INME
DBL EPSILON D EHDHE XI=X+1.0 &R BEOH/IME 1 7vnviE
(c) AEORA
E=X:00 BB -k
SYS ANGLE D YRATLDAEESENA ( RAD XX DEG ) #)HA{E = RAD
<Y RT LEE>
(d) =R¥FounE
I | BT
D = ceil(D) | floor(D) | trunc(D) |E#HOIHRAH {1V LiF | Y T | 0 DAm}
D = rint(D) | round(D) ERONDHIAH {BEAD | MEEA}
D = abs (D) Xt &
(Dint,Dfra) = modf (D) EH D 5 {BHDint&P#=Dfra} ~DME
D = Dint + Dfra {EH=Dint & D #=Dfra} N"SEHH D ~DEHK
(Dman, Iexp) = frexp(D) EH D 15 {{RE=Dman &i5#=Iexp} ~DHE
D = ldexp(Dman, Iexp) {{x#4=Dman & fg#=Iexp} MNSHEEH D ~DEK
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(e) BEEHEK

PEINE =

D = log(D) | log2(D) | log10(D) (Ke | E 2| K10} OX#Kk

D = exp(D) | exp2(D) | exp10(D) { el 2| 10} OR%E

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

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

D = Lin (D) | dbi (D) D=7 | TIRILE
(f) AEOHA

EIN L | B

D = rad2deg(D) | deg(D)

Rad — Deg Zih

D = deg2rad(D) | rad(D)

Deg — Rad Z#t

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

Rad = E4# TR

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

Deg » EH¥ X#

D = dms2rad(Deg, Min, Sec) Eo9f — Rad i
D = dms2deg(Deg, Min, Sec) E9F — Deg i
(9) =HEAH
FEIN I | BT
D= sin (D) | cos (D) | tan (D) {EX | &5 | B} BH
D = asin (D) | acos (D) | atan (D) | {IE5K | 5% | IEE} BRI
D = atan2(Y, X) {IE#%} ¥R (2ZFHIBE)
AEBMGOWMEAEIE rad T, (YRATLZLEE SYS ANGLE TEETXFT, )

(h) FREWEEE
I | B

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

WER#R {ESK | /%% | B} B

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

E#R {IESK | R | ) HEAK

(i) Ryw)LEHK

S EIN L

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

BNy =ILEK

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

BN LB
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(i) ERE#R

FEINL =

(X,Y,2) = xrot(x,y,z, 6) XEEZE % +6 MER L BOEREKRD S
(X,Y,2) = yrot(x,y,2, 0) Y A +0 [OExl ~ROERERD S
(X,Y,2) = zrot(x,y,z, 0) ZEZR#%E +0 OEL-ROEZEERD S

X AEBEMOWEREIE rad TY,

(Y AT LZE SYS ANGLE TLEETXF T, )

(k) ®EIERAK
ST IN | B

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

{&XfE | PRME | &IVME} £2KRDD

I = argmax(V) | argmin(V)

{(BRXE | RIME} DI YTy IR%ERDD

(Imin, Imax) = argmed(V)

RREDA 7T v I R%RDZ (RYEIR2D, )

D=sum (V) | ave (V) AEHE | EHE} =Rk B

o
]

svar(V) | uvar(V) EXRDE (Sample) | MR8k (Unbias) =k 3

sdev(V) | udev(V) BRIZEHRRZ (Sample) | FRIZ#ERZ= (Unbias) KD 3

lgamma(D) | tgamma(D) {loge | True } H><EE

erf(D) | erfc(D) (8= | /8= BYK

D

D

D

X NS A=4H— V(T {EBH =2 XX, Th 5087} OFEHVTT,
X B9EK argmed() ORY EIEX. BIHMASFEHEDEF Inin=Inax . {BEDBF Ininl=Inax &4 X9,
X EXRDBERKXZEREZEE 1N OR, FROBEFREERZIE 1/(N-1) ORTT,

(1) BEABR&E
SFEIN A | BT
I = rand(MAX) 0 <=x < MAX(I) OEFEMERELETT., (OLLEMAXKE)
D = urand() 0.0 <=x <1.0 D—REB=RELE T,

D = nrand([AVE, DEV]) EREME=RELETT, {FH{E=AVE(D) 1E#{RZ=E=DEV(D)}
void = seed(I) ABOY—RFEFEBRELET, (F72)LMTE BERE)
X B nrand() O5|#E A LIIGEIE. REERDH (AVE=0.0/DEV=1.0) &Y FT,

(m) MMERAEIFH

P EIN A | BT
I = isinf(D) HMRANEDOHIHELZE T, (BEY{E=TRUE/FALS)

I

isnan(D) ¥k BHEOIHIHELZET. (BYE=TRUE/FALS)
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20 . OEREEYIAH

<Y RATLE¥E>
(a) 7NnEABEEOEHK
EX:) AR (k=
PID I B0t RIDDE = PID
PPID I 7O RIDDE
$$ I B0t XIDDE = PID
$? I (EiE) AEaAT> ROKRTE
(b) #AEavy REAEOEH
EX:0) U (7S mZ
EXT_SHELL S IZF EERORTITY RE (VX24K) &#BEL |#H{E =" /bin/bash”
9, BB | XFIFTOLRICEIRL TFIL,
(EXT_SHELL (. ! XX%% OHICHBEE5ZFT, )

1325 IBEROETIZ. UTOBENTONET,

1, EXT_SHELL THEINARTIAYY FAaF /O LTEBLET,
2. FIOLADEEANIC XFN NHEAINET, ) ,
3. EXT_SHELL AZEEIhAFhiE, EHE |2FH MEEINTERALCFIAEANFAINET,

(c) YIFIBEOERK

E=:0} BBk 55

SIG DFL P FYIAHEMERTER (BEESHE) rxsig() CEMH

SIG IGN P FYIAHEMERTER (ZEHER) rxsig() CEMH

SIG ERR P B YAARERFOTIS—REYE [ = NULL ] rxsig() CEM

NSIG I SIFILNBESDESR 0 ~ (NSIG-1) A&

> JFILES (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 RTLEB>

(d) 7Oo0tezEH
P IN STz
I =pid() | ppid() (B |#8) 70X I DEWMEBLET,
D = sleep (D) ZY—=7HREIC I [#] AV FT, (RYE=FFEIM]
void = pause() R—=X RKEICAVZET,
void = exit(I) 22V TNERTE T TRTLET,

(e) HA&RATUFK

FEIN L | B
I = system(S) AT K S ZEZTLEY. (RYE=27> FOKTE)
So =S [<Si] AELaATU R S 2RTLET. (RYE=ZEHN)

X B8 O KTETYT A7 aVTEREANS Si(S) DI|/EIHEKZFT, X, REHAIIRY
{féoj(sl\){tnl%‘c;vi :-ia“ (BEIS—HARF vy TFrIhFTtA, ) Bd. BRTEIK $?

(f) BNOAHBIRA

T 27 LB &

I = tx sig(Ipid,Isig) 702 (Ipid&E) ICTFI (Isigh) #EELET,
I = rx sig(Func, Isig) STFI (IsigH) ZEROUIERERE (Func) 2FHLIE T,

X Func(X) &, 1 2058 ZFO2ERDOI—F—FHTYT, Y/ FILZERHICEIMTIYVIAAERITINZE
To URBIBBIIEERTYT, X, EBIHCIEZELAYIFTLESHEY FINET, ) &8, Func(X) D

KD DI {SIG_DFL | SIG_IGN} ZiEET 2. IV TIREROEEN. eneh BIEHE | ZREER
b &b EY,

Page. 30



21 . H—R=TaALv%>av

< RATFLEB>
(a) BARMEST
SFEIN: | B
void = gc collect(void) H—AR=IaAL s> a3 vEBETRNICETLEY, X
P = alloc(I) INA NDAEY —REEZHRT. TOXBE7RLRAEZERLET,
void = free(P) B alloc() THERLAXEY —MEEZHERMICBBLET, X

X RER. TLEHTAEVEEIINTVWETOT, SEREATHNICETTILERHY FH A,
LD L. REDT—2ZEHEMICEAKIRET 2IHEREICEVT, BYARXCI VI THERZERITTS
CICEoT XEV—EREBZHIRIZ LD TEET,
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