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TR — Computer Education

BAETFA R OB
FRKXA: 2ERE K A

Ch F & @ A% 7+ 4(Ch Workshop, http://www.asmemesa. org/
chworkshop/)¥ 2008 # 10 A 12 AT EF, X AEAAZFLEGTRF T L
RYER, FERMRXENRATEEAFETHRELL T, AREFRECh A
adERFE RS EF IR F S(EEE)f £ B ALK T 42 JF F 4(ASME) = 7,
BROERMFEALERAPEREAARGEAAAN S, § AT C/CHt
BEAFFeCHY IR, RAREBAFTEZRLMAMAACh FE6#FCA
FEARBHEXFRE, WACh AGRIBARBEAFHARAI LY 4
ARF, FEXFRAFRETAS TARAFTEHAL T, KHHFE TN
FREEETRTEAFREARAKFLATNHEZHE: FAFRFRAERFRE
fi o RAEZEHarry H. Cheng)&# ., Mz KRFBRRR T FAT FARE;
TEAMEFRITARRFALARALGER T ASEHR T FIIEE, Ch F6&—
MNEATFERANBARITEAFHAS TS,

ChH 6 ARBEABRALZELPMNRKEFRESIRAFICFCETRAR
WERFAMFAEERY, 443 CETHRIAL, REFAH—HFFE&
AXC/CH+ARFBBR.ChIFERFTAANNEREFIA, b BOAKE
NBHRERX G AN RFEKFFRAARGREHERT KFEH RABERHY
B, KNAEBRT —HHH C BRARTEFFEFRHTHKFAX, £F T
RAINFE, ARELFEINNBRAFARERETETF, FHFLELE R
WIZFE C BEMA. M kA GREIE, GARARFFIARL, B
HEANFECAFEAROBFFIFREERNIA P EAARBRMHFTARK
Bt H, B/ ZHEANEPRERTERS T LRI, THELD
IR BTN ETHBE C BT ABRBREAFIAFPREFRAIH E
A, KREEFHEZANE, RRFENFARRKE, Ch BFEHH LR

& Ch N F &N
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C/CH+#2F T kA £ Linux, Unix, Windows % % ##4 2 4 L35 F 6 BEHK
7, RREXERASFERMXNHHFLAAE, I, Ch F—NTHAHY
AN E, TINRERFAE CHRFOREF T, RAHAGLHAEE, T
FTREREEHEHTFEHHFAALX, A, hFELHLREZTFR
REIIRTZERATREFPBREARAFSIRAATY, RATEEXK
R, BETERERFENG AT,

EFRARAAEFACHRAELZASERAIS AKX EH: ChERER
THFS, Ak, TEKRKAVARIEEE B 5+ F % COMFEDRE, &R
BARChEAREFRFAATENEZEMRLAERGTTRARIHT R,

REHERRFHANMEFRBRAS - THFIMR: KA FELES
R Ch, BEAHKFEEY, F—RES KL F A RE M CAE
FRUTZATREMHMFSR, FiLeMBERIBEZFEMB,”

FEPRPMRFHZANTRELE - R ZBEZMHEE: ChA—NEFH
FRRHKREFE, AACKRBNEREHN T GHEFRAL, dERKR, —
NABERHRERZALABFE. THIE, ChACRARSHF &HIT.
AN, ChEEFRFHEFFFALDFE, AC, CH+& JTava ¥ ERM £
NRENERERBIRENRELE, IE—IMHBALSEHEANL, ALK
RER, BAChYRBMOLANRTERAARS, EAIEMFEZAEF
A, BALRITIR,”

MAAXFHRANLAN, CEZLRAREAMHBFARITEAFAESTLZ
— REAFEC/CHHHBARWENFERHF RS, HNBF LR
BEABHHRLARAFEFEEZNHEX, AEAXFPHIREIRFAAA Ch
FERFERFRITEABEAFTCERMT RFHARK, #l4, £ 2005 F
i A AN—RERY, FLRIRFRAChFEFICRARITMGF
28 CHEARIN ARFHFHELFLRE 96.7%, ¥ - AFEMHE L
ERXAKET100%, £FERRIEFTIEE,

CHENKA) REBLEKEARBHKTERFREROH., RNFKAA
AFRTHEIBRENHER, FH, AEERBNBH AR C/CH+HKI?t
AFeChtygapfths, ANAZELH Ch F 6L HEBHNE, R
RS C BARTREAARXRENEAFRAE, A —FTRATFTHFNEFH
Rttt AN ERE)NAREZH%E, B
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Computer Education

op

L& Ch

FEMFRITEEAF RS REERL

SN ER AN
$o 93 1 R 052 P e vk R
¥ C/CHERE T ST 6 (Chy st
—ANE AT E VU R R
AR P& .

T4, Ch VAT
C/C++F2J7, "€ nl LAfE Linux.
Unix. Windows %% Fi#ff R
e LasAT, FENE A E i
e BTSN, CE KR
SRR R R (2006 —2020 4F)) FTEEN “iim
B \RLIHETC, P ERIIRE B AT 67,
Hh i EE IR E RS . XTI SRR,
Bl K JEHE T Linux ST MRIE RS, 88T HE
TFRIHHY Linux HEAMEAME RS, Bk, |EA G rREE
RGO E KA Windows — 4K R, Mi2i# Linux.
G2 P EAE RS O R R T M . A
WP, R B T B AN M L VCL VB X
MG T Windows V5 [TE T, T2 G &
T, fEfR Ch XFEME G BRMaAT, 187 S E A
R T

HK, Ch-FEBEMgmiEAT, TiRHdT, RAR
GFIIAE HAE . 12, IR Z 22K BASIC W 5 1E MR P vt
I TG 5 5 225 S B REAT 1) BASIC 5 5 L — M
BFHATIE F R %% 1l BASIC S MHEA M, A
HAEARFBOHE S E L, 1M C/CHEF M IIRER . [
I, AREIsERL 2%, BIE, Ch IEEPAEXRT C ik

Windows

F AR ER CHHE S IR, )R iR AT
WE S B, REGENREF RO E S B
ik, —HEAR I HCE RN, R Ch B AR B
B, BRI AR AR S B R

IEAE, Chidst— ANl R AT 8, ) UG 4% ik
AN B C g RE b, R T DUH C/CHIIAS = P 2 A
XA Ch FEbE AN TIAX RS HurhE s —
ANRIE D L, A o [ 3 b ) B BB RR ) R 22 ARAIG, Bk
Z3e4 )1 A TR IR E &N P gk, BRI R
JER N R GHARTH RGN 554 ), P IR 1a D s 2K
MERMAXREL ORI REAEREYRE T Ch,
Lo RS A AR SR ARG TAE, Bl i v,
ANA N H R XEEy, —J7H, KEHHMARRS
s C/C+H4mAE), 3771, ChAEA— Al A A
1%, AT AR m i N R G AL RE

IR “REBE” FRAE AT E B A A [ 4 Rz
A AL ACE B e e AR, 2 [
VRN B F O S ) T3k — K w7, T
oA R A XA, . a0 2e EHER ST+ 2 P 44 R 2
K2 B0 SN R BB 4 Unix B8 Linux SEI6 %, 1% K24
HA Unix 8¢ Linux 52560 %, HAMRDHAR S Windows
SRR R BEARFE AR A EK, 2] 2009 4,
B2 BT 24 AR 22 %% Linux(Rissian OS). TR, F[E
AR U TS (e 40 BT H K% #2537 Linux 4%
AREEN G P, EESEEAIE bR, Sk
%01, BAMME, ERFRHES B P Ch 1 a
KA T SN E HIIA R . 2

©)
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XEHRS: 1672-5913(2009)05-0034-13

op

Ch: EMXERHFHET
CIC++ ARt B IR

.
(FE B An i K BEEDHA)

B E: CiEZATINEFTIIANNTRFFRATEEAEFZ N RHAEETZI—, KRINLH Ch Z—ANEE
EXHFHNET S CICHFAT IR, - CiES MBS, LBRI CiES 44 C99 F K38
I A VAR CHH89 K, & R E X449 & (command shell)Fedk 5 % A BLFd & 4544 48 AT & 3R 3% (ChIDE) A
KAESAM A%, Ch T4t H 448 (computational array), 24T BH A4 Efe 5 BEAEL B EE, 46955 Rkt
MRk % TAR At F F e A 22 B, £ Windows A4, Ch it B3R £ 45% A 49 Unix £= Linux 44, #
B A 2 3 & 49 Windows 2R3 5 5] Unix #= Linux., Ch 3£ AAE 4 5| e A T 4E bt A3 S 0942 5 F
TNEMGAL, AL REMIERNB T EZ A LB M RFEREH SRS FRFERT AR BA Y —F
EAF Ch#) CRAXHARFTES. HFZERELN, HAZINTEEMERE LR T HEIARFZTHIFY
TR, IR RAF AT ] RN, FEhFA Ao B RAE Bt A PR — TR AR £
BRI,

EHA: St AAERFIRITRS; CiEE; CHRER;, CH+MB%, KTt #AXBATHE

hESES: G642 SCHERARIRED: A

1 515 [ty 88 AL T T LS
BT LA ST F A R

G SV SEHLRL T M P S A I TR TR KA A S A R 4
RIS FINEAS RS —. CHHRETRMBEIH  d. CRHSHUILAHRA
NI (PR 52—, H9i b, ERMEZTRIIE RGO 1 AR
FEMHIE. CVEF W LMESFSINL Ligfr, JUhafs  HEES, RN LS
BRI BTl TR A TS A TTHCE N R
ERA L. {6 2005 4N 90 CAMAL RS, U WEHUE S Z—. (A
HAE] 2% AL F A FH AN A BRI AR, R IR, CHEEEOREY, B

* $EFINSHT . Z R AR £ B AN K F RO K F N BRAE FRAAER B (University Outreach & International
Programs) 49 % Bh, fEsb4E 5] £ TR,

EZE N Harry H. Cheng (B24%), 1§, ASME 2+, IEBE ZHARX R . IA X E I KFRAEMN S EIKE M E LA,
W EAA FHIR, ERITAZFLE T/ (http: //iel. ucdavis. edu), Ch-F&&9&itH. FRERERAE, CHAWCiES
FRAFEGIIEIT TAE, JAT49 Ci5 2 B FRAFE C99 XA T £ 5 Ch k.

BtZA: hhchenglucdavis. edu
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AR MG K ] . A SO/ Ch SR A
C/ICHRBETH RS, X T Mt S gmFE N T3 B Ay
R

2 Wit

LM+ 2 A, R R A R AR A AR
FVERS € V8 5 g A 2 P R AE PR R N I, WRAEE S
FIIFHOE S, NRGHEE S BIWAE S . AyIst T
& Ch (I EZH A T HARMMBET C W SR
WA TTH07, AN OB se ML A 2R 4877 T R T
Tt R FHUICY 80 - 2 4 1 0 51 R R B FH A 5
¥, Ch I — M7 5 B B MR C R A — ANl
FELE - LA SO0 0 TR, IR 8080, 24
BHIE AT ) 2] o &id -+ 2 AE A R
£, Hirc&EM 7Ll Ch HZOH) C 8 S it B AR
=T G,

AR, Ch JEARAT A4FIE S, Ch Wit ™ i 275
T CHlERME, 2 CilFEnEE. AN C B
FRRES, Ch 3CRF 1990 4FE 1 1SO C89 kit i iy
FRPE o FERET N BRI AETT T, Ch H3CRF CH 48
L. AT EUE T FO Y C il S TAEY ANSI C
W EMMER S B C B FARUEIT I 55 )2 — 3
. FIMF 1993 452 5 ANSI X3J11 Fil ISO S22/WG14 C
EERNABIT C99 J5, Ch ZaiHEk. MREEmEH
(complex number) 1 7] 4% K: % £ (variable length arrays,
VLAs) 4 JSETE Ch rp g DL BHRS E #0R In20 T (F 5808 C
Wb CO9Mrh. LA KA C i G A A LA
Ch SCFFE 2 C99 [RBTHIRs I . FAT Sl C Ry Al IX
SEHIRAE, 1A AR KA L IEEE 754 ¥ s S
72 TR 24 bR $ (type generic mathematical functions), A4t
ATTRT AR K M A AR 22 S FRAT 55

C il F BV RE RPN BT RN, HIveE?E L
FEFIRLE N R 7 AR AR —LeB . Ch 22— C/CHHilRE
i, TG A mEEUETH SN B L ] shell
G LA AN SUBIAS o Ch A28 TR 22 A3 35 A G iy

Computer Education

PERGIE, e SR F B R R A 1. Ch
LA EZ DR &I C 15 s T ik se it &
J6, ChwTLU#Re Cili SRR, 18— G hlds EITRI C il
TP ) LR G T g PRI RE B AR I 1 B0 R AR 5 — B AL
dx B Ch RREAAAT, 0T AUAS I FH oA 15t 2 Al 5 SARL
Ll 4l 9 962 111 (Common Gateway Interface, CGI)Ab#E
WL E IR LR LF A . ARREASXN CIE S U E MR E S
SRR ARE AR, teln, S AT A SRR
S5 AR YR AR, AT A S R IR b
%o Ch & BEMRREAT I 1T 170 0 S G RARp R 1K) CH+RE P o LI
L8N T R AN R S 5 I 3 (W MATLAB Al
Mathematica) A7 HL 15 ¥ 51 S A v 5570 1B 2 e P b
Ch ¥ 2| C B F Eo Ch SRl vh 505 1h0 9 JR e 1k
CASINE] C99 o FRIK, Ch & — AT ALK shell i f
E S 1 2005 S (very high-level language, VHLL), 17 4%
TG GECTAT C S A A BeR i 8, Ch AR
T EZHATRIA S8R MhAh, Chidn] LIJo4gtiik A2 H] C
B CH+1H 5 9 5 I gm BN R e, A0 F R w] LAH]
C/CHIARZ GRS, WOy JE 7 N R P I Dhfe. A
SORE N AR )38 Ch (R IX SR D e .

I C++
i wAh
l._" c .']
Matlab
A
C shell
Fortran

1 ChfEf—EHEHNESHHREENXR
3 Chi& " NEFEEM C/CHRkds

FERLFIICLEAT S5, C V55 DO RE Mg 8/ i AT/
PIRAF BB BEAVS 58 6 LR A o B VAL
SROBAE L, T BRI, Ch A M5 -6 C/ICHHRE

&)
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TRRK =

a, HAERE PRt . 2 BOsAR T R . O B ok
BN, FERELE C E SRR L.

YER—AN 7881 C il SRS, Ch 3CHF ISO C89 #5
HER BT A W 5 R PE AR HEE o . Ch AR JF R £4(Ch
SDK), Ch nJ PLSZHF C/CHER%UZE . Lhin, Ch 3Z#F POSIX.
TCP/IP socket. Winsock. Win32. X11/Motif. GTK+.
OpenGL. ODBC. SQLite. CGI. LAPACK. LDAP. PCRE.
Gnome Libxml2. H'H 3L A H] 1) XML XDK. NAG il &
AT S WM K Intel OpenCV . T & 1% 4 #H 1Y
ImageMagick. HI 5 SALPE SigLib. 3 [H [H 5 A
B2 7] ) NI-DAQ F1 NI-Motion 4.,

IEA, Ch BB E &K, ©n IERA A T
FNVEC A RE A R R B F IS hiztT, Hhf
}5 Windows. Mac OS X. Linux(x86. PPC. ARM Zg#4)),
Unix, FreeBSD FISEIN#1E R4 QNX. Ch #5-F 545 min]
DM C/CHTFEFPTE Z R E R4 LS & RAT, TiE
MEHH G EMRMEIELIE A6 EIFRIRE
Fe ] AR HABATATT— AN & _RisAT.

FER B 2738 2 ) v LA DT 1, Ch HIRZ L 11
RS R AR S B, A W1 B (segmentation
fault) LR 255 1% (bus  error) 2 28 7 UM H. 4 N 9l it 11 Hh
RiPefE B

3.1 XEXMEHIT C/IC+H+IERFTIEN

C B H WA ERNMRL AT LUAE Ch fr 4452
(command shell) "' 28 FLAFRERAT JF RN 3 il o= 78 i b
Wk 2 s, A A s AL printf()#4 2] “ Hello, world”
it R, EA SRR PATHNIE RN, CiEER
Fe B A R R I 4 5 i v AR s . IR T AR TR 1
R printf) AT /35 . Ch shell HFIBRIASE R 7 /2 ] L
B, NESEN, FXKET Ch shell A 2ATR0EH H
BRRAE>, MAE e R R AT

Ch Professional

ch
Professional edition, version 6.1.0.13631
(C) Copyright 2081-2088 ScftIntegration. Inc.
http://uww. softintegration. com
:/Documents and Settings/Administrator> printf(“Hello, werld”)
elle, world

ator>

B2 Ch#%shel BRRE@E

44 <

Ch shell ZXHIAN C HEE RKEAX EHEIATRME, I
Ba R ER TR R, b, ARIENX 143%2, fihm
RN 7, WK 3 Fros.

El 3 Chshell 3K CIEEREREEKEFETER

TR 20 C 155 RIL A AT LLZE Ch shell TR 1E.
PRIIE, 3t Ch VB TH S 30 A 2 5 () o P19,
TESER PTG PR AR, B AERR S 1V ST A i
W 4 fior.

4 B Ch HEHERER

PAE CHERJH, i 4 50500 int UL, i (A
KA 30 R LAH-Ef] A N2ERA R k. Ch shell
WA LU A & C W 5 4 B CHESR 55, Wik 5
7R o

E 5 f{£/ Chshell #ZE CiEE M C++EBIFT

AAF ) int FI double BRI AT 4 FlI 8 NFAY, (H
FTRFE, kIR s (1 int FI double BN F-BE AL\ 16 M7



TR =

A, AR 124
3.2 XERMBERIT CIC+H+EREFIEF

BT CHERIMFIERNZ A, C B MR BRI Pt ]
PL{E Ch shell FEHTA B AMRPAT. CIBEFIUEESRT
Bt e A v LUEAT RS B QPAT, Wn AR P A LT
R AR . tedn, 7ERS H AR AT 6 BRI .

> srand(time(NULL))

> rand()

4497

> rand()

11439

> double add(double a, double b) {double c; return a-+b+sin(1.5);}
> double ¢

> ¢ =add(10.0, 20)

30.9975

6 REAMEMITN

16 b6 ML A8 2 B R $ rand() Bl ON I JE) (A srand
(time(NULL)). £ 447 SO e& £ add O K
T2 BUHC# R L sin()o

BRSO v U B A ] A A R R R ik 1A
4 Ahe HEER M . Ch IR BB & —Fhd i 4 b chf 1)
SCPE, RSB AN REUE o BRECCPE A R R AL
& AP AGEAH A o

/* File: addition.chf */
int addition(int a, int b) {
int c;
c=a+tb;

return ¢;

7 &M addition.chf

Fbtn &l 7 Wi R addition.chf w2 B4k addition()ff)
PRECCIE . BA addition()n] LU -85 5> 514 8 s i) iy
%

C/CHHFE P JC it 4 PF W m] LR AT A2 B (AT . B,

Computer Education

BIZATE 9 Y “hello.c” 2P, HEAE Ch x4 shell H
AT “hello.c”, BRIM4ERHE “Hello, world”, I
Kl 10 Frows

>inti=10
> i =addition(10, 1)
20

8 EH# addition)BFwmLisE

/* File: hello.c */
#include <stdio.h>
int main() {
printf(""Hello, world\n");

return 0;

E 9 “hello.c” 12

> hello.c
Hello, world

10 C#EF “hello.c” EITER
3.3 £ ChIDE {RiEFNIFIK C/IC++I2fF

Ch f1_Likfr44h5¢(command shell)fl— M 4ERIT K
1 5%(Ch Integrated Development Environment, ChIDE)# K
Bt l. ChIDE SuiFHI"7E IDE 'héifh. JHilsiiatr
C/CH+TEFe, I BRI SZ R Wi h SCAEN ) 30 ZFhis
7o ChIDE " 8L IDE i KBS Dhsg. Eudn,
ERAT A S Ros, AT R IR I S
AR M TRCE R AL POPIsIT R, fERREsAT I
v A AR i AN IA B B 32 i {8 . ChIDE #AF i (i,
B TR BUIRRFN 22 2 ) T K ¥ . ChIDE R AEA!
AT RIS A B X0 TS S5 AT A 2 Ao 22 560 PO A0 2 T 3 8 1
b, il 11 frow, FEJ¥ func.c MELEERDIZ AT AESE 9
AT, FTLAAE ChIDE ) () 1 T s pA) B 428 ) i A it b 4
JRARRINME . A a Ml i DARFRIEE 2% g (4 ) LLIE
AR iy 2 B AT A R R R R SR . B R
i, 3] DU (2548 ChIDE HHRE 7 B 748K

A

®
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TRRK =

44 <

File Edit Seach Wiew Tools Debug Options

Language Buffers Help

DeEG[8iee X = Qo

| ®Start §Continue @ Abort s=Step (Ehext 2=l
1funp£|

p w=Down BBresk &Clear || 9=Pase » Run @5t

#include <stdio.h>

int i = 100;
int g = 200;
5  -void fune(int n) {
int i = 1;
double al[5]

T

2 -int main() {
int i = 10;

func (i) ;
printf ("Done!\n") ;
return 0;

]

= {1,2,3,4,

B

5}

ﬂ;l

Locals ['VarjabLeS | Stack | Watch | Breakpoints |
Mame Value

1
1.0000 2,0000 3.0000 4.0
10

000 5.0000

Bl

debug> a
a
debug> 1
i
debug> 2*g
2*%q
debug>
»

3| KA

4
=18 co=2 INS (LF)

1.0000 2.0000 3.0000 4.0000 5.0000

1

400

a=

& 11 F ChIDE B 51T

. M R AR

wEERPERRLHS

ARFE . RSB ALEAT IS S R A AT SRR LM AR
IBE, e 12 PR

4  Ch MR SLIhE
BELBUE I C 15 & B miewl B . o,

7E C89 R AMEALHE 2 4E B2l . C99 Ny C B SN IN T I 48
KHAHFIZHL, AT BB A R Wi fe . Ch 2
P T Co9 MEMEVFEEDIRE. 75 Ch b, BUHA 7 K

Fe ) AR T — > R B0 T g o AR 43 0
W Ch ERFAT ST N C BT AT . XLy
MK M A0 T R FIRL 2 b 5 % el ) i B2 . TR 2 T
FERURLZ F 1R S B o) @8 T AR SRR, 7R IR S 25 )
A H YNGR AR, fn 7B IS, IR
BRSNSV SN LG FER 1 R 27 > AR AR

41 BRHEITE
Ch 7 HE N —F 5 B (first-class) ()11 555 2H (computational

array)o. VAT LA 2R S AL array JHEAT . —4E
PRIV E A O B AN T, T 2 B4 A A 2 A ke o

E 12 HMEEFRR array FRRITE LA

A, pEEL transpose() Rl inverse() 7 I it S A%
ERSERHRE . XOCHE I array (IACEEJTVEER €99 ok
B9 complex [WAH[E . ZEREF AT IR SR, Nzt
B33 arrayhe WIRFRFF P BE B A LM arrayh, T8
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2RRRETF array {5 a] VE A B A
Ch & B E X BRI s U o B sk 3% . T
W, M4 Ax=b, Hrb.

306 2
A=|1 2 1|, b=|13 (X
0 0 1 25

W P 13 B FE P linsolve.ch 1 F 26 %5 linsolve()i3EAT
KA, Fet R 14 s

/* File: linsolve.ch */

#include <numeric.h>

#include <stdio.h>
int main() {
array double a[3][3]= {3, 0, 6,
0,2,1,
1,0,1};

array double b[3] = {2, 13, 25}, x[3];

linsolve(x, a, b); /* find x based on a and b */
printf("x = %.4f", x);
printf("A*x = %.4f", a*x);

return 0;

13 FAHESEE linsolve() Kk igLk 4771240

x=49.3333 18.6667 -24.3333
A*x=2.0000 13.0000 25.0000

14 SRMRER

KA numeric.h 955 Sk SO array.h FIEC{E o £H) R
B A, PR linsolve() B vk & 4 N H B JT Y8
LAPACK, B T LAPACK il C k4. HI G
H 0o BRHORS B 1) B SR AT IV AR Al o 3l e 4%
B A R E%, B P R T A eR O e v an LU
M QR ML OhIN AR AR FEEE RO (AR
ENACTE=ONE | 250 B F NI 2 0 W o8 =B SR

XG5 U PR O il R TR R R 2 2R SR VR

Computer Education

5 2 1 B A, gt AR AT 11
4.2 Z“HINZHETRLHF

Wl T 20 X 50 2 2R ) m AR AL R S W oy TR ()
C B FBUASCREEIE LI, C 1 & BT AR AR 7o
PE R AN B SO, PRI Excel Z KM, %L
P SCAE R P 2 B, 3 R AR SV TR R R DR AN
Jiflie Ch £ C/CHHIHERT, iy 4R = YE L2l h At
T IUP BRI 77 %€ o 4 BB % (graphical library)(#)2: &
PR 41 (plotting  functions) &% £ 1€ 2 (class CPlot) i 51 bR 44
(member functions), B LAZE Ch b 5 b Az a4 AT — 4k
B . Ch ] LUl S SorF sl B B e, K
FHRoRThi%E, DRAF AR X R SO, Bl 2
Ji i U BRI R, T Web BR4S BSAE Web
Yods iR,

=AM AR TAE Ch Rl iz, =
Yt TR 4 R T ETh e .

B 15 771 A BR R sine(x) i) 2k ih 25 18] T -

sinc(X) = sin(x)

x IHUE G h[-10,10]. KR & Q& 16 fizs Ch

F2/7 sinc.cpp 18V FH 2 ¥ iR 3 tplotxy (VSEHLIY

function sinc(x)

08 I / \
06 [

04f /

sinc(x)

0271

-
\\

-0.2 [

VR

-10 -5 0 5 10

15 H#EFF sinc.cpp iF 4B & fplotxy()
FEAE Y — 4E
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/* File: sinc.cpp
Plot function sinc(x)= sin(x)/ x for -10<=x<=10 with 80 points */
#include <math.h>

#include <chplot.h> /* for using fplotxy() in the plotting library */
/* function definition for sinc() to be plotted */
double sinc(double x) {

double retval,

retval = sin(X)/x;

return retval;

}

int main() {
double x0=-10.0, xf=10.0; /* initial and final values for x */
int num = 80; /* number of data points for (x, y) for plotting */
fplotxy(sinc, x0, xf, num, "function sinc(x)", "x", "sinc(x)");
return 0;

}

16 &Ml sinc(x) 4 fi £k 89 Ch #2FF sinc.cpp

Ru=

2 BR L fplotxy ) R EUR AN -

Int fplotxy(double func(double), double x0, double xf, int num,
char *title, char *xlabel, char *ylabel);

HorpAg i fune AL KRR EL, A AR R E Y [x0,
xf], num A2 KBS AL, title HEITEAHK, xlabel Fil ylabel
G390 x MR y ARBRER AR

Ch % &l s B2l 22 2K (class CPlot)SEILA . L
T 2 i e 22 1 e K fplotxy ()1 5 5

fplotxy(func,x0,xf;num, title, xlabel, ylabel);

I LA 2 B2 B L8 B3 B B S BT

CPlot plot;
plot.func2D(func,x0,xf,num);
plot.title(title);
plot.label(PLOT AXIS X, xlabel);
plot.label(PLOT AXIS Y, ylabel);
plot.plotting();

IRZ M Ch 2 BT s 04 bk 250mT LA FH SR 2 1l AN [ 11
B IFIA B T & R D e o

[FIFEH, — 2 dlim iy LU Ch 22 B ek B i b A 1l
Kl 17 B2 R 8 sine(x, y) TERC T, sinr(x, y) 4

sinr(X, y)=&r(r), Hdr=x*+y?

sinr

function sinr(x, y)

1010

B 17 HEF sinr.cpp B4 B EE fplotxyz()
PR R = 4E g
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Z T2 w] ] 18 o (#) Ch #2137 sinr.cpp i
A H 2 B AT fplotxyz() SR SEER, i x ZEXAI[-10, 101X
FHCK 80, y ZEIX[HI[-10, 10]HUS 54 100,

/* File: sinr.cpp

Plot a 3D surface for

sinr(x,y)=sin(sqri(x*x + y*y))/sqri(x*x + y*y). */
#include <math.h>

#include <chploth>  /* for 3D plotting function fplotxyz() */

/* function sinr() with two variables to be plotted */
double sinr(double x, double y) {

double r, retval,

1= sqri(x*x +y*y);
retval = sin(r)/;
return retval,

}

int main() {
/* plotting  with -10<=x<=10, -10<=y<=10 */
double x0=-10.0, xf=10.0, y0 =-10.0, yf=10.0;
/* use 80 points for x-coordinate,
100 points for y-coordinate */

int numx = 80, numy = 100;

fplotxyz(sinr, x0, xf, y0, yf, numx, numy,

"function sinr(x, y)", "x", "y", "sinr");
return 0;

18 £l sinr(x,y) =4E thE AY Ch 25 sinr.cpp
19 Pros i) = 4E 8 2 S50t LU S8 8%
GETps)as
x=sin(t)

y=cos(t)
z=t

22 R 3L plotxyz() il LA RZ: ) = 4k i Ze sk i . &
19 J& MK 20 fiosi) Ch #27 helix.cpp P plotxyz()4:
JR, Lt A0 2 10m (1 2 Be B AT 300 Do fELR
KI5 plotxyzO), W =ML RS SR x. y Mz
ARSI, SR DYANAR B oy — 2 2 i B, A A 5 5 R
fplotxy(), fplotxyz()AH [Fl .
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Helix

=U. O N
sn %2 04 06 55 1-1'0'80'

19 MR helix.cpp AR % E & plotxyz()
FEERM =k

/* File: helix.cpp
Plot 3D curve using plotxyz() */
#include <math.h>
#include <chplot.h> /* for plotxyz() */
#define N 300 /* number of data points for the 3D curve */

int main() {
/* declare arrays for plotting, t is for coordinates in z-axis */

double t[N], x[N], y[N];

inti;

/* fill the array with the data based on the formula for a helix curve */
for(i=0; i<N; i++) {

t[i] = 10*M_PI*i/(N-1); /* data in time for z-axis */
x[i] = sin(t[i]); /* data in x-axis */
yli] = cos(t[i]); /* data in y-axis */

}

/* plot 3D curve using plotxyz() */
plotxyz(x, y, t, N, "Helix", "sin(t)", "cos(t)", "t");

return 0;

20 4&H| =HEIZRERL 4 RY Ch 32FF helix.cpp

fff 2 B e B B ool U G+ BB R
(SoftIntegration Graphical Library, SIGL)F C++4 % s
AT ERVEERE . L, 1 164 18 1 20 FronifFE 7l H
AR Visual CHKg ik, 4 SIGL KB =4 n] $iAT
(13« ChIDE 4R B R EEAME R] LA 42 R AT i 28
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W B R RS, T HLIE RE S o g AN BE R 1 U7 3C
PR RTRAT (0 SO R AT IX LR o

DL T2 B E R B0 RERl R A TR
M TRATHIT R K. BLETPR K TR EAREAESR
g T RAANRIU Sk R AT TR, B 21 BroRs) e
s AL A N WU BV ERRE I H U i T e 1) ARk ] )
BT, UL 34 47 AR BTy Sk B 2 LA i £ 0
T4 LA AT B

lhd 92nimate
| Hext || Prev || All || Go | Srap 1 Fasbh D1 Blow |
Anination of the Hhitworth Quick Return Hechanisn
B
r_b
g
02 I"‘_2 I+
r_4

21 BREREVIANEGE

5 Ch fip2¥P5e(Command Shell)Fil Shell
G e

BEAEHE S HEZ L, 2B EER Windows
R 2 5P 6 S BRI HL 23 A BOR B 2L T . Unix
Linux & %A 7 B2 S M B SRR R 4. THRNLIIEE
FH 7§t (graphical user interface, GUDESRUFH, {H27E
fir4 shell rf AT LS 6 M 56 Bl — S8 g 3 2 AN H 5
ZRIMES, MR Z T ARSI 2 ak. AFSE&
KA MBI 2 SR A H ). tb4h, shell g
AR LA RO A B AT E R ARS, LR G R
R P FE . H LY Windows MS-DOS 1 Unix shell(f2
% Bourne shell, C shell 1 Korn shell)[fJ 5 #F 2 Ak H &

TR =

. AURZGLS0iE 5 502 (258, MS-DOS Fil
Unix shell 7T 74541 (metacharacters) ()45 52k & SCAR AMEHE i
. Mk, H MS-DOS Hil Unix shell 425 5 %0 5 11K
i shell BIAESHE SN, MARGIATIESRILEY . 4,
MS-DOS Fl Unix shell 4wFfei% 5 HIhREH 150 H B .

Ch &AL iE 71 (bytecode) PR 4%, EH
B— N4 4h5%(command shell). Unix &G T, 4 Ch
shell 14> 177725 Bourne shell A1 C shell 2 25 (1) ) Unix
shell K 77 152 A F 1. FRILAD Unix shell —#f, Ch 8
A& 244F login shell A1 1] . K#&S7)> Unix fir & #2H Cili 59
. Ch 4 C iRl shell AT T LT RACT L fE 42 o
7t Windows 5% I, Ch 3Z#F Unix #Il MS-DOS #iiz. 1E4
— P At A4 shell, Windows 248 F ) Ch 445 T Unix
shell H°5 H#) 200 £~ Unix 74, L4 vis Iss mv. grep-
find. awk. sed Fll wget Z5. IXHEFS Windows FE/EL LK)
AT LATE SR PR B 2% 3] Unix ! Linux, [F 2R o
Ch i HFAZ H A Ay AR BEA shell ZmFE il . M shell 4ife
HIff %A, Ch & B 4085 5 (very high-level language,
VHLL), JEFEIRRE T shell fUkErE, tlndy 2474, A
RN 255 A A A4, Ch BORHR R 15 R
) Unix shell #[F]. 7£7r4 shell A1 shell 4if2 5 1fi, Ch #
WAL C shell, (HASEAAHIR. Ch shell f2&—Ff
HIFE X I Cshell, JH7E Windows. Unix f1 Linux
#WrT LM, FCh Ch & C EF M4, H Ch iS5 A
WL, M H S T4

Ch BAHARAA shell ZHA WIS FEME, Hhd
FEDD s e, POl e, SRR, EIE . BN
FEM . 4. JERIB T4 Wl tab AN SCHR4 R
Ly DARAT IR L T7 I BT B A 2 o IX SRR RS>
#BL C shell #1 Bourne shell #ft % .

£ Ch shell 1, FI /0] LAYE shell (R4~ 15 ) THI 4\ i
Lo IXEEr QA PR 1) W AT A shell A, CIEF
. ln, B 22 Frosifix sk A ] dar dirl # dir2
AN H ko

> mkdir dirl dir2

22 BIAMNMBERM®T
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W R A AR 10 Bourne shell FF444T Ch JHIA,
R LAYE Ch F2J7 B AT & A LA 48U T
#!/bin/ch

Wi 23 Fish Ch JIA scriptl, ZBIA R SCAE4 K
scriptlo 7E Ch JHIZS 1 3= b 2T main() v 24 0% o 1 HIAS fh 246
74 uname A2 S A H 5 FR P FIE US4 R “ Linux”
M1 “windows32” HH HLBUER g BB AT fEAT A RAE R B¢
b, FRFEAR R s1, 2 FUME “dirl 7 R “dir2” WAESA mkdir
A AR R, WRZMAYE Linux 58 Windows 1 R4
BAT, i iar dirl Fdir2 WA H 3% s 7 e b
VERG, W= S .

#!/bin/ch
/* File: scriptl */

Create directories 'dirl" and 'dir2' in Linux and Windows */

char *s1 ="dirl", *s2 ="dir2";
if(!stremp(‘uname’, "Linux") || !stremp(‘uname’, "windows32"))
{
mkdir $(s1) $(s2)
}
else {

printf("Error: platform %s not supported\n”, ‘uname');

}

23 H7E Linux #1 Windows &% FEI AN B R
dirl A dir2 # Ch B scriptl

6  Ch fE MmN A A 5| 8%

BT AT 2R G0 B SR FH ik N A 22 1 4 A2 2 ke i
WAT o AEMRAN A G AR va Bl b, AR 3 B A 5 S
RN B GR B N PR o B R ] DA RN () i R
PPAT I AR, 2 A AR 3 B U8 P S FH R P L
i bR B v e ) R BO T L . BUARSIROR IR W ik
DN 25 1T LIRS R PR AR A T R R (R TR, (X2
PR RE I I E R D e A Rk — B IF R 78 0 R

totn, ks C/CHRBEZR A B —A B IR P,
SR FURAFBEAT IR, 05t R ARk e H C/CH+IA
JEIAS T P 43616 C BREORT CHHp8 03 BRI G 1R 19 B F R
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S L Y AN TR BAIAS gl m] P SRR AN [ e 3K L3
AT LU T o S AN SNSRI A . PR, HRN
MRS T LI ANTR] 2 AN Y58 7 - FE AU bt
PRI DL T, TR B R BT A B AR N
HRIIRE . IR AR 58 (0 m U RIS AT B Al e S 2
JUYER I RARAT A .

P TR N SBIAS (K0T N ARE 27 2 J LA, (H e AR
(O LS I PR P 0 2l 136 A R AT B A A RS 1 Y [ b i
W I, ARG PR R (R A AR 5 8] 2 TR 3L
P WA = 2%

C/C++ Binary Application Program

Embedded C/C++ Interpreter

24 Ch{EA CIC++HIASI1 BN BREF

C Fl CHitdp iy g R N AR P T RE 5 - AT H
C/CH+4i 5 N IRE R R, A4 C/CHRRE 232
TIEMIESE, Wk 24 Pro. B C/CH4 S KN R
I C/CHHIA S Ay Je e i =2 A7 L BRSO Sk SCAE

AT Ch FAT K RT FHR AN BRIAR 1R 8% FH 4 A2 42
(Application Programming Interface, API), HLnnl7edmik
) 8 R P vh R R A C/CH+HIAACHS . FRAN RN R
AL E Z A C/CHHIA, ARk AT
AERET, AR IEBE RN 22 e N IR R I AN [R]
ZRt.

AR QAT R N DA 5 |8 1) i 9 1) 2 P R 80 AT 0, 5 7
TR MR T TR (EUE B 11 s HT-20°# 1) ChIDE
HHRN T Ch fRERS,  FHRAARE SAAT £ 9 4 7 1 Hh 1) C A
CHFET . fRRERRPAT C A1 CHREATD AT LU FE P IR 4
A5 22 WA IR H AR R, T R R AR 1 L R AR
IAFPIC N EE . #, Ch fi#REAR KA ] Mobile-C(—
/N multi-agent *F5), JLASZFF mobile C/C++ agent, TMjiX
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FHIET agent MRS BN THE W] N 2125 Fh R BEA UK HL 7%
ARG, FHBhAZ gk 4 45 T gt

IR 2 Je s b #RAEAE H ik A X Ch, 41 Agilent
Technologies A & KA Ch A#AXZ$1X3E, Lockheed
Martin 2 5] IR A Ch i €HL BRI 3, ABB A
Fik Az( Ch 1F B 3h#%#], LG Electronics 2w A ik A2\ Ch
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KA F= F) BT P= o FunctionBay /A ] N ALEE C/C++HI
A, % Ch ik N BIFLZE I 5 RecurDyn(IX & — K H T2 14
A AR ). B 25 BRI RS Ch Al
5T mobile C/C++ agent B AN THAAE TIHLEE N #23)
BLEs AN ARG B ReACE AL R G Bt F i =
I o

______________________________

..............................

robot workcell mobile robots

highway vehicle
detector

(" Gumstix

Dynamic
Sensor Modeling and
Node Simulation

(‘I?

embedded
sensors

RecurDyn

25 #XAZ Ch #1EF mobile C/C++ agent BIRE NI+ EETIEH AN A

BT AR HETE K A FE AR A SCBIA 5 5 AT LL G fwi JT
BN BAETT R NGRS AAAT IIA T 5 s R8s L S, i
TR AGES— A5 5 I3 T FAAT 1 5 I IR A X5 84
NJos R BRAE TPk L i REUEEL 5
ARS8 7 T R A AR & L o

7 JEF Ch iy C BRIFEIHECAER

A 1992 fELLK, FRAEMIM K= TRAE T 7 R AR
RITRRPE CHE SRR T TR R Y
tr, AR A E LA B AE A Che Ch ffikAe
PO IR C 8 FARFE R gn FE I3, R A [ 2 2% 2k
)RR o F EATT AT DARSEH AR S C 15 5 AN AE, To5
BT ICK M B BB s AT R R I A . 200 10 247
PUEAR MR, HATCBM T LA Ch A0 CiEFTE
FP R I 20 T 61, kR A 26 s, B4
Ch tHEEIAEE(H Ch x4 4b 76 ChIDE 4T R I K

B ) C WS BOA RS 350 A1 VEVEREIN 56 2
SEFIYEFET . 1400 2 U FZ R PPT. 500 218 3 )
PHEVIZRZEM (200 2 URA HE ] PPT). BUTTR R
HeEH bR VER L B ) AN ST ST (R )
G SARISIEREST) o LA DU A 2 TATTH S B ARt
S0 IR BRI 52 5 145

Chiir > 5M 41 CHE & HORAFIUR I
AT B Textbook, sample code
Ch command shell & PPT for lectures
& ChIDE T
.’/ h Y
CREFit |
|\ #2ve |
\\\ //'.

U5 P 0 =] R A
Instructor's guide and
solutions manual

iTigill gt
PPT for TA
discussion sessions

26 ETFChiyCREFRIHHFTEEREN




TR =

BHCAT 6 M A T R LR YIS,
B, WA AR C i SR RO R, 4
PSR L R TR S R A AR P S8, JFRENS
I C G FESR At vk TR AR 27 S )
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(1) SELT C S MA BB, BL T
C B H M= AL

C/C+HiEh] . FIEX . BRI P8 LAZE Ch v &4h
761 ChIDE H R R RAT o Rt , B0 ml AYE DR & F 56 C/C++
R RIKAL BRECRIFE 55 BT B A8 B R 2K
%, WIEAE TSI C il S HRE . gtk 4l
PRI RIS IR, 2R AR 1R 2 2] BASIC
WE R CIES.

(2) AT BRI Th e LA X TR A1,
BEBR T C B A S AR S A S

2P HA KR s B v 5 Y e T RE
R A 5 Tl Thae, JFIHA F & 1 TR AR
S RN G, T LA S SCA B b Ji s R A A
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VERGE T I C e si 71

ERE. P W, Ko, HA. HE%EE S, Windows.
Linux. Mac OS X. Unix 544E RGH 4 12 MM, midE
Tl gzl ARG M Web 452554038,  Linux #:4F
R EE AT . Ch BATES V6 1R AL T LATEB)
ST MRAIRAE C Il S AEA FHRAE RGP HEATRE e v
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TERGIEE R IR P Beh . JFR AN .
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S5 SCRF 1SO C89 BRI T AT 1 5 e PR RIAR UEFE |
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PP EIR IR A SE B B TR — . {EgE B,
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8 4iih

Ch 22— ANEHEI C SRS, [AINSZRE C99 i
(IR AR R C++28 0 Ch TS S 7 T o
B YR =R TR I Th R C/ICHAHESE N B HE T
X, XLy Hk T i v VF 2 TRERIR S T i S A
) 7 . Windows T ) Ch v+ 5735 3255 3 I ) Unix A Linux
4, {24 ReNELE 2K Windows IAE FR 24 2] Unix Al
Linux. Ch AJ{EX—A C/CHHHIA S |45 T 4 i ik A\ F1 3L
b N R . SR N R P R SR A T
C/CHIIA T fE .

T Ch 1 C RBP4 P B = AE S E I MK+
20 AE U RURMIE p S W B 58 0 45 1 o ) — 00 o B 4 2
B, JEGR T AR R8P R A
(1) C/CHHERE M TE L ER 5 (FH Ch iy 4 152 1 ChIDE & /%I
RIRBEAUR) B IO SR AR B8 VI 2R 3 R
SEREM BT . BEF SRR R Y], 12T & AR R
S, SEEERAOR, BRI I U R
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Ch: a Pedagogically Effective Cross-Platform Interpretive C/C++ Computing Environment

Harry H. Cheng, Professor
(University of California, Davis, USA)

Abstract: C is one of the most popular languages used to teach introductory computer programming. A pedagogically
effective cross-platform C/C++ computing environment called Ch is introduced in this article. Ch is a complete C interpreter. It
supports most new features added in C99 and classes in C++. Ch consists of both command shell and user-friendly IDE called
ChIDE. In addition, Ch supports computational arrays, a graphical plotting library, and advanced numerical functions for solving
complicated problems in engineering and science conveniently. Furthermore, the Ch computing environment in Windows
supports commonly used Unix and Linux commands. It allows students to learn Unix and Linux in a familiar Windows
environment. Ch can also be seamlessly embedded in other applications as a C/C++ scripting engine for flexible programming.
Finally, a Ch-based teaching platform developed and used at the University of California, Davis over the years for teaching
introductory computer programming in C will be briefly presented. Experience indicates that this C/C++ interpreter based
teaching platform increases the effectiveness of teaching computer programming for real-world problem solving and lowers the
barrier for beginners to learn computer programming. It helps students to fully understand and master the working principle of
computer program design for solving problems in engineering and science, which is one of the most important and basic skills for
engineers and scientists.

Keywords: teaching computer programming; C language; C interpreter; C++ interpreter; numerical computing; embedded

scripting
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(B BRI T K %)

B OE. AR T WefTMEA C/ICHR B EF 4 khmik KA 4 % iR A2 0083 Tk, RA2% 3148 Ch
TR 6934 €, BP Ch 35%) & 42 T B ¢, CCST(Ch Control System Toolkit )A= 3 F Web ¢4z 4| & ik it o & 4
WCSDAS(Web-based Control System Design and Analysis System ). CCST L EA= C/C++3&%, JT#RAET £M
MATLAB 44| % % T B 4869 5h %6, JF CCST %) WCSDAS 1% 5 A 7T VA FEAEAT B AR AEAT o, & 38 3 Web 5 3] 4%
F At RAE IR AL, AT R EETRAG, AXE T EFRSKE: BT BRR . £ HEME.

FA R KA.

KEEIR: 26 Rkt o, AT W& isH T, WCSDAS

FESES: G642

1 g

F 304 RO 48K 2 30 TR SR A A 25

FOAR SRR th 2 45 2 TR R (R AL o Bt 22 A
THRHR IR, IS 6 TR R B R 77 KR
Ji& T R S R . AR R T R AR T U kA
B ROB I #E TR, DA m i B0 0 . v
MATLAB 1 R 48 T HAPIH Mathematica 5 R 42
KA CEAT, SN B R G vt Aoy
Mro BEAEJTHEM 1)) V23 J, BT Web [l R g8t Al
ST LRI — MR SRR . EBE UL, %8
ARBEME IR S T R B RO . IR TR
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HRRWE, JEF Web HAC H 3T T BAESHAE AR A 5 2%
TRA R B9 77 %85 it 5 Web b RV A= e 42 il 25
TRARZOB I F 0

1EEEN:
Bt&A3: bochendmtu. edu

CHERFRIRED: A

KN HT IR Oy
B %4 T cesT(Ch [
Control System Toolkit) £/l
I 1) B 2% 2R G H
FeT Web Il R Gt
3 M1 745 WCSDAS(Web-
based Control System Design
and Analysis System), B4l
Wi T X L T K R e
PR IR . A
C/C+HIFA I CCST #ifil R 48 TR AL HT DL SEIR 2 i 1
TogEEH: . WCSDAS LL Web 7570 ] CCST %I D) g«
CCST il WCSDAS #8 A& FFIR A, 24 mT LA e e e AT
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LR DD RESRAR B e, 2% 3 el F v S LR e Sk
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2 ChEp RS LA

Ch RS T HACICSST &3 LIt
1, ERAEMRIER C/CHEREE ChO & . CSST
BT T A CICHERIZE, FRALZ I A A i R G
B TR SRR B e T R R S
Hrebess F I Th REREER, e Sl i o A0S 8, . R85
RGBT BRI RG0S . Ko DhRE#RIE H T
B BB LTI R40, %R SR ) LR 2 ) A
B, A3 R B A B — R i — A5 B . CCST A
PRI MATLAB [ BB VO R AR 1 o
CCST RIMATLAB ¥ il R ¢ T HAG 2 A PEGH (1187256 L L
S0 tAh, 22 SR R I T LR A8 kL
TP T

F1 ChiZH TEEMREFZEY MATLAB EEER 5 5 &

MATLAB #%=#5) TR Chiz#lTES

sys = tf(num, den) sys.model("tf", num, den);

step(sys) sys.step(&plot, NULL, NULL, NULL);

sys.bode(&plot, NULL, NULL, NULL, wmin,
bode(sys, {wmin, wmax})
wmax);

sysd = c2d(sys, Ts, method) | sysd = sys.c2d(Ts, method);

rlocus(sys) sys.rlocus(&plot, NULL, NULL);

sys = feedback(sysl,sys2) |sys = sysl.feedback(sys2);

nyquist(sys,w) sys.nyquist(&plot, NULL, NULL, NULL, w);

ob = obsv(sys) sys.obsv(ob);

48 b, P RGBT S, & 72 7 Wl MATLAB
F Mathematica 2 LA R AE S IR EE BT,
2 23X B PR 5 (1) AR ) TEVETE S I P o R g b L
iR BARIXBEEREE K 2 #RE A T 0] DL A A5 i 135 i
TS IR AT RE 2 C W BN, HREAaeR
K, HEAGEHRIRE AL A S . JEAh, LT,
AR C A B AT L, R R, Wik, 44
J I CARRS R o 5 TR A (1 KB R A 2R G A ks
S EUBE M AE . U ] CCST SKREAT S22 b R 4L 1 ¥ it
FRERL, )22 KK X T M. BT CCST s H
C/CH+IF R, CCST st fie 577 {5 1 LAY A QAL 58—k B
LI C/CHHRIENTE, XHH bR TS5

TR =

B, A R DU P A AT, T
BEV AP SE I RG] B FR) S5 3t B 2 o
] CCST fifp ged7s il )

1 1: A CCST AUl —Fr ARG HIBT BRI, W 1
B7R o

X(s) 200 ¥(s)
™ S +10s+200

B1 ZHE%
fiFE R — ) B T SRR 2 T

Examplel.cn
#include <control.h>
int mainQ {
double num[1] = {200%;
double den[3] = {1, 10, 200};
class CPlot plot;
class CControl sys;

sys.model (""tf*, num, den);
sys.step(&plot, NULL, NULL, NULL);
return O;

MAEBAT O ATIEANTET . FEPMEE—ATa R
#include <control.h>

BT Ch IR THAZE, (A DAIEA
1 CCST BB B A, #2 T R LAT R R i Bl 5 HT 21
AT T I .

int mainQ) {
double num[1] = {200};
double den[3] = {1, 10, 200};

class CPlot plot;
class CControl sys;

AR “num” H “den” HOLEAL, Fos ALk R EIN 7
THGyBE, AR E “plot” A& CPlot BM¥—ANSEHIC %), H
TAME T RN . AL e “sys” & Ch #Hl R %G TR
K DEBIN S BEE I ATHIaA T R

sys.model ("*tf*, num, den);
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Hrp S — A “tf” FoRIZNM BRI AL 15 2R 4L
BEJS FIPIANSE “num” A1 “den” oAt i3 o 50 4 1 F1
syt

AT R TEAL BT ER WY

sys.step(&plot, NULL, NULL, NULL);

F—ANZH “plot” B2 TIHIIEALI CPlot 81— 5L
B I ZXANFEFAR T W 2 B R R Y o

(I ~lolx|

Ampitude ¥

[} 02 04 08 08 1 1.2 14 18

Time {sec)

El 2 ZKrARSGRIM KRN
3 JET Web B RSBy br

7 CCST IHEAl b, FFR T 3T Web I HI R Ge vt Hil
I3HT 258 WCSDAS!LL 3% — T HL (52 3 1) i W2 % Sc ikt
sk, El 3 BoR T WCSDAS 251 GUHI IR 5 N 2%
17 WCSDAS, fFfiT N K268 IR, ANE IR 1
WAEASEEL CPU %k, ¥ LT R R G vt fil gy
e, X A 2 AR T 7 Web b2 ST R FRAS FNBE T- 1h
RGMIIFHL2s . Web ST S5 H, FH P ) BAZE Web 3%
FTERER I INERSTITE, frE REBARM, RS
KA RS 50. WCSDAS Xt H 7 M NEATA 7, ik
BNERCR, WISsPom s B Bl A1£ 5] Web Jik
SSARATHUA VS, TR R Ch 1) CGI £2 1 e it
Web % i, 3T Web ?*%H%@ﬁﬁ%&%z&&? bﬂ’m
Py BT RGER HI S Ll Internet SR5EKI, L
R, WALIATRER EMGfE . T g/
55 s FAAT, VSN TR AN 2 52 B 5% s R i
HEERTH0, H T LR b B R Gt in 8 L, JF
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~ Web-Based Control System Design and Analysss - Windows Internet Explorer 100X
@ e L m—— = ENE o
W G oh Web-Based Controd System Design and Analysts I | [ B - - Ee - ek - @ 3

Cur Founding Vision: = |
One Language for AllI™

Sofiintegration”

Web Services in Ch

Wet Services Web-Based Control System Design and Analysis

Cakulators

20030 Piatting

AT Tnis Web servic for e ve conirolsystem desion and anayss s part of Gt Conre e
Mechanism Design & Analysts kil Ch Control System Toolol Supports most classical and modern control lechniques |m :ugn
Control Design & Analysis ml-ﬂ"&ﬂ"‘ﬂ based on a I can seamiessly 2

eilher source code o binan

¥ Sbraries whoul re
arnagaz m oiner appicaten programs

Wed Based OpenGL

This Web-Dased Syslem can be used K mooeing, 0gn, And AnaSH of CoNMUCLS-bme of Gcnete-
time linear time-invariant (LTT) control systems. A control system can be modeled in the form of ranster
functions, 2ero-pole-gain, of stale-space

Function Description
Time Demain Response Analysis
Slep response Fiot slep response of a system in bme doman
I PSRN Fiol mpulse response of 8 system in lime gomain
. it lime GOmain inflial fesponse of a system representedin
stale space
Simulabe system response 1o an arbitrary inpul

Semilglion rezpoms
Erequency Domain Anshss
Bode: degram it the Boce frequenty respon
N, and ahise magn Galculale the gain and phase
ot charl it the Nhots in
N).,A. L chagram it the Nyquist Tregue
Calcutate he System fre

Check whedher 3 Syslem i controlasie
Compute the controllabaty starcase 1om
Compute the controllabily and sbsenvabdity grammians of 3
SLle-Space model
TN eimator Gesign for continuous-tme systems.
al e quadratic Stale-feemack regutator for

o
e grain meatrix ik Such hat e closed op
psined IOCABONS.

3 ETF Web BIZHI RFL T REE S|
TNHE B EERE
TR T UL T ae i WCSDAS SR pedzs il [l

A
Bl 2: 2K 4 P REHIARBL .

X(s) ¢ E(s) (s+7) Yis)

s(s+5)(s+6)(s+8)

\)

B4 fl289F%%

ki 3 R g S Ui ) “ ML B, St
HanE s FroR . b “R—Mon—I e B I fids
COREET FA, S ILATE 6 B il S T .
W LA 1) T T JIT B AL 11 4 X 5 1 AN o K BT A
ANVCIE, DALk D 200 AR S Al i Bl . i
SE—AF R, Iy A7 $2HL, s
Bl 7 Bronitsg o, AP T AR XA s BA AN R R
ORI R kT PTG SEREANE, rid “184T7 %z
£, WCSDAS 2s HZ) o RG ML, Wil 8 s, 1
IR, R iR ) ﬁ%%%%&ﬁ&?ﬁﬂ
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Root Locus 1

DESCRIPTION:
This function conyputes and plots root locus of an SISO system.

Normally, roots of the characteristic equation will change as one of the SVEtén's PArsmeters Vanes over a
continnous range of vahie, Asnmse that the contral eyvstem thown in the figure below

i y
k
consists of the plant P(s) and the scalar gain k. The root locus is the trajectories of the roots of following equation
qfs) =1+ kPz)
when the feedback gain k vasies from 0 to positive infindty

The mumber of branches of the root locus equal the mumber of the poles. Each branch bagins at one of the roots
(poles of the system) and moves off to infirdty or 2eros of the system

The poles are marked as s and the zevos o's in the root locus plot

Please select a model to represent the system
Svstem Madel:

1 State-space equations

1 Transfer function

i Zevo-pole-gam representation

Svstem Tvpe:

# Contimous-tme.
© Discrete-tme with the sampling e of 0125 | second

=

Gune I Y T [fow -

El5 MRENEHTT

g_l;:;-]chm-n—-u . " . ] |42 ]| | [ sewer 8-

& - :
TH N on web-flased Control System Anslysis and Design I | K= B - s Page e (JTock =

Root Locus

Example:

To buld a system with dimensions dferent from the system below, please click here

Teros:

[z6r0
Poles:

I-ﬂ 26410 7589534 I-D 26-1"0 759554

Gain K-

B

I Ploing pid

RunExample | Rasst |

Define Dimensions of the System:

The numer of 2éros |1
The mumer of poles

[(Sibrt] Rosat

=

Loon I Y T [Fioo% - 4

6 B\ plant EXTE

=10) =
e
R T T | Bt - B - - e - ook - "
=]
Root Locus
Please fill out the entries below
Zero= [7
Poke = [0 [s [s 5]
Gain K-
i
I~ Ploting grd
Rlnll
v—naﬂ
-]
ore I Y YT [Fiow - 4
B 7 ZEXMF plant BRI 5T
Mincluers Tnbernet Fxploeee =lg] =
5 =il | forve search £
& -
S B2 o Wit Based Control Systom Anakysts ond Design I | Tir v B - - hage - (hTeok - 7
Root Locus T
Root Locus
1%
1w /
" yd
P
4 L] Boo—K M / *
-5
\\5
L] \‘-.,
-5
—1 -14 -1z =18 -0 - -1 -2 u 2 4
Real Auis
=
pore [T T 1 e [Fiws = o

E 8 WCSDAS & B HIR #1135

4 Shgk

SEF C/C+HIRREEREE T 4 ) Ch #3032 % T H 43, CCST
HUET Web (0TI RS W RIS T 4 WCSDAS, 04
FF T TR 3RS Sl A AR, BBt
o B SCRS U LES K A 5% SR R )
ZAREM T E. fFH CCST, 24 RFEHRE LT C/ICHAL
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THRIAT e B s R R Bt 570 1. WCSDAS 2 51t WCSDAS #U2 TFURIK, AT AR L 5 9 R4 A A ixee T
FHLPF SRR . ] WCSDAS AT LB I it s % B2 A0 e ) SR 27 PR ) e IR T Web 27
Y ST 2% (1 P ) 1), T G 7 e S AT AT A . CCST ) T EL AR 1) S AR . B

SE k-
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Enhancing Control Systems Learning Experience with an Interactive Computing Environment

Bo Chen, Assistant Professor
(Department of Mechanical Engineering-Engineering Mechanics, Department of Electrical and Computer Engineering, Michigan
Technological University, Houghton, MI 49931, USA)

Abstract: This paper describes the use of Ch, a C/C++ Interactive computing environment, to enhance learning and interest
for an undergraduate control system design and analysis course. Software packages developed in Ch, the Ch Control System
Toolkit (CCST) and the Web-based Control System Design and Analysis System (WCSDAS), were chosen because these tools are
C/C++ compatible and provide similar functions as MATLAB control system toolbox. Unlike other software packages,
Web-based tool and WCSDAS allow students to learn control theories and prototype control systems on the Web at any time and
location they desire without the need of writing a single line of code. The use of these tools presents many advantages: better
visualization, quicker understanding, and higher interest levels. These software packages are freely available on the Web at

http://www.softintegration.com.

Keywords: control system design and analysis; web-based control tools; WCSDAS
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N T AE L3RS AS IR A RO SIS R R B0 H A
WAES I FIE T 2 70 R IR EE, S AR C &
HITEFE: Ch6.1", Turbo C++ 3.0 IR Visual C++
6.0, Visual C++ 2005, 7EERISEEG T, FAIHEE 2 B AT A
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ZERANEL, AT 5. 4y 3. 24 1 4r. 16 AR ER
PEAHEAT SRSk 80 4), 4 g 1w,

* 1 FEWNLRERFEXIMEIIFN (254 80 5)

Ch Visual C++ | Turbo C++
L FHE A K, T 3#A4E) 71 65 25
2. SEAEAERE, P 68 61 35
3. BEFSRRUER . W BB | 64 68 45
4, MG B@ER. STk | 55 62 36
5. Wit EONME. A0 64 68 45
6. WAFARRAE R k) 61 66 39
7. GEREROIME. EM) 70 67 39
8. TUHEEL (LN, B aRD |6l 65 2
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SRR, EAXE Ch PN LR S, R 1 s
PN HABFB I B Ch, G A R s 2 4k S8
ChEh AKX T H,

5 Visual C++#ll Turbo C++AHLL, X LA H 22425 Ch
ff RS I BRI VA -

TR =

TENLS MBS T EAL: edeid R o, B E MK E .
B, BB Ch ASE] 90MB, 1M Visual C++ 47 30 £ GB.
BAE AR R R T

BRI H IR, BT EANT S W ARG TIX
HFEI I 28 20 AN, G SR TR SR 7

® ARUN, Jjffidede P E, AT ASE . B 12 Ch
LR, EGYIEEAN ZREARER, &5 ) FH I
Bl hello.c — ChIDE [ =1E3
TE HmEE EEC EFW TEO RBEo EmQ EF0 SEIEE Fhho
D E & @ % o~ Qab Ch
T i Sz iE [ZTF Ay Bl R TERRT P OET
1 hello.c |pr|otxv.cpp 3 plot<y.cpp | 4 leqend.cpp
1 — f* File: hello.c
2 Print 'Hello, world' on the screen. *jf
3 #include <stdio.h>
4
5 int maing})
6 -1
7 printf{"Hello, worldin"}) ;
=] return 0;
g |
3 I >
I FHTE |Eﬁﬁ3’iﬁ i | BW B
B =S
S i
rch -u W fhello.c debugs
Hello, world
»Exit code: 0
< I 5l |« >
1i=9 co=Z INS (LF)
1 Ch#Rm
® AT LI AL A B S AT AT Ef o 7 ) PR
JERIEE A, BRTYIZEEANTF; ST K PET @MH =EE (=T czpt WEE R

IR T A A I IR s AT A AR EE S UL
S, BAT AR BT

BATOREVAE I ; IR S A A R R ARl
AAEARTE S AT & 2 WP E D,k 2 Pk,
hnerilie il

AT — A IS C 5 T RS I /3 ZE ) P A s A7 A
WIRTIRE: ATLABCE 2 AW 5D I A 307 i
;SRR T DL BB BT R KIS AT B
i 2 PR B A AT LU RE AR s A5 T I R RT DU e i
(e, AT DAOSINAE ] 2 A7 AR i Ik s e, EE R m] DAAE

1 hello.c |gfplulxy.cpp 3 plotxy.cpp | 4 legend.cpp
E #include <stdio.h>-

: B[
3 int maing) ello, world -
&8 - :
7 printf{"Hello, worldin") :
g
9 H
10
< |
FHER |pank| &5 | G0 | B f_
- = 4 | 3
2 ARA@E

T2 PRGN, 2 B m] DL A R, W SR
KA 23 SO PR AR, LA RAEAT A4 I ik 2 3N TG PR AT
Moo X—ANSEFHRR, ta] DOl & A7 G e
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PEo il 3 R, EPRFIEPATIERRE S, AR a Fl b
Je ik 3 sin(a)+cos(b) FEAE s RLAN o 7 7E PR U B RS Y

1 #include <stdio.h> =
2 #include<math.h:

3 int testFunc{):

el B EREHAED

g double a=0.5,b=2.0; estFunc?t

7 h=a*5+sin{a); estFunc?

5] testFunc():

o -

10 return 0; d H

11 ¥

12 int testFunc{)

13 i

14 printf{"testFunc!in") : L

is return 0;

16 ¥ hd
(_| i} ] i|
e | Faee | e | B (ke |
B =1
b ... l0.oooo
sin (a)+eos (b) ... 03598
a 0. 5000
<l 1] | R4
debug> watch a o
debug> call testFunci)
debug> watch =inia) +cos(b) =
debug> b=10
bh=10 10.0000 i
debug> watch b ~

E3 EilRE

o KA T RE

AT & R TT Dfie, LAl & (e B AR i
—HTR, ST AZhFFDEEH W THI - H IR R
WFHBE M fEH 2 BEiRESFE AR KAIE, %55
F5 S D BE T A AE I # VS RCHG 5 AT L B 855 30, 71
. AR Z I, AN F R IR T, BA
R SO HR B LK P RS T BE

AT LAZ I 2 MO R B AR il AN R 5 S, TR
TLAGHABTEF M%) . SCFF C/Ch/C+. CSS. HTML.
Make. SQL and PLSQL. TeX and LaTeX. XML,

® i K1 Ch iy 44 5E(Command Shell)

LA E AT AN 5e 41 C RIS, n DLl b
AT—2B0), AEHEART %] R K RIBHMEHRIE
SEIS, Ch dr &4 5e X — e k3% TARKAER . 22 Re
IRE M TR AR IE A HE, IS — B e
¥

B 3k :

] DL AR YR & %, AT Windows 3(# Unix [

Ly

ATLME— AN IhREE W 1T 5, BT RIRIR e

Bro LLAUKR R EIE ST, FiIFRRER ST RHasras.
AL — A R T L S, SO0

X Ch it AP FEA AT I D REAS B W B 4 s

:/Chsdemos~lib/libch/numeric® complex =z = complex{3, 4>

:/Chsdemos~lib/libch/numeric> =+z
onplex(6.A00A. 8 .A0AA>
:/Chsdemos1lib/libch/numeric> 2xz
onplex<6 . 0004, 8 .A00A>
:/Chrsdemos~1libslibch/numeric’> sincz)
onplex<3.8537.-27.0168>
:/Chsdemos~libslibch/numeric’> abs<z)

4(a) FIA Ch &SHFHITRFIE

:/Chshins1s _exe
:/Chsdemos/1lib/libch/numeric?> which int
int iz a keyword

:/Chsdemoss1ib/libchsnumeric> which printf
printf is a generic function
:/Chsdemos/1ib/libch/numeric?> which void
oid iz a keyword

B 4(b) #FIA Ch <= EMITEMNIRIC

55 Visual C++ FlI Turbo C++A4{lLt, Ch WLl EAx %
M s, (AR PALZ AL 78 HETRAT A, Ch
LI A 3 B SO (7% heml FiLpdf SCRY) BT L SORTH 3C
Fi S PEATTIOAE B o SORR

4 &5

T W 20 T AR DR K I T R PR B AT — o R
FE, AEIGMAT R, X R T AT B T S R
PEo WRHEX 2 EMARAE SR E, 5 Visual C++Al
Turbo C++A{LL, Ch HEEIEGEN C B S RRF Bt AT TR
FRISEI AT, JUHE TR S o T E U T B2
ST PEAR BRI — TR, 6 20U I DK R 1 o P2 S e A i
¥&. Ch sy i ALohfesess, Raz2eAdyon., &

[1] Ch: An Embeddable C/C++ Interpreter, http://www. softintegration. com.
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% 1 TIOBE Programming Community Index
for November 2008

Position | Position Ratings | Delta

Delta in | Programming

Oct Oct Oct Oct Status
Position | Language
2008 2007 2008 2007
1 1 Java 20.949% | -0.67% | A

5 7 c 15.565% | +0.97% | A

3 4 | B 10.954% | +137% | A
(Visual)

4 3 i 9.811% | -1.35% | A
Basic

ERENS T KU, C S RNFARAE, i CHEs
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Experience of Using Ch for Teaching Computer Programming in C

ZHUANG Hong, WANG Zhao-qing
(Instructional Division for Computer Technology, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: Ch provides instructors with an interactive platform to interpret and present easy-to-misunderstood concepts of the

C programming language. It also allows learners to easily program and verify difficult concepts in C, such as pointers, arrays,

scopes of variables, functions and related parameters, floating-point numbers. In this article, we will describe how we use Ch to

teach introductory computer programming in C in the last few years. Our students using Ch to learn C have a much higher

successful rate in passing a C programming language certificate examination than those who do not use Ch. Our experience

clearly indicates that Ch is a very effective computing environment for teaching and student learning computer programming.
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