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1.2 QuickAnimation™ 0000000000000

0000000000 QuickAnimation™ 000000000000 gmmO000000000O0
0 O 0 QuickAnimation™ 0000 ganimated 0 0O

ganimate datafile.gnm

000000000 @ID000O0O0O0O0QuickAnimation™ 0000000000000 OO0

QuickAnimation J 0 00000000000 DOOOO0OOOO0ODOOOODOOODOOODOOOD
goboboboobOobdrile00OD0OO0D0OO0O0OD0OO00D0OOO0ODOO0ODODOODOO0OOO0DO0ODODNext
gbodbd prevOUd0ooboobooboobooobobOoO0bOALllIODODOODOODOODOO
Udb0b000Fast 000 slowDOOODOO0OD0ODOOO0ODODOOODODOODOGoODODO Stop U
gobbogoboooboobobuoobbooodbbodlbprevdDO0O0DONext OO0
goboboooboooboooboooboooboobbbeobbobbOoOobbOODbDOO
PrevUOUOU Next UUOOUOUOOOOOODOOOOOODOOOO

1.3 J00oogo

QuickAnimation 0000000000000 D0DDIZ200000000000000000000
gboobooogo

e TypewriterJUODOOODOODODOODOOO
e Emphasized DU UO0D0O0ODOOO0D0OOOOOOO0DOOODOOODOO
e JOUOD ‘[I’ODOODODODODODODLDO

e JOUD'|"OD"OR"OODODOODODODODOOODOODO

000004 00000000000000000D00OQuickAnimationD 00000 ‘#0000
goobobooooooobobobobbooooobbtitlegooboogoooboog *»woooo
gobodbboobobidlfixtvnre 0000000 bOoonOooobOOo0obOoonobOoOonbOon
U000D0primitivesJUOD0OOO0ODOO0ODOOOO0DOOO0ODOOOODOOODOOODOO
gobodbobooboboobboobbbanimated 00000000000 OO0OOO0O0ODOOO0
UO0animate 0000000000 0primitiveU0DOO0D0O0O0O0DOO0ODOOO0ODOO
o0o0oooilo0dooobobOo0OUd0O0restart00gooooobOobO0ObOObOOoOoOooOoD
gobodboonobodbbOb0reverse 000000000 DO0ODOOODODOODOOO
gboboboboboboboboboobbobo0obbobobObo0bD00DstoppedddngO
U0 primitives U0 0O0O0OO0OO0D0O0OO0O0OO0D0DOO00O0O0OO0O00OOO0OOOODOO0OOOO
gooooboogoooooooooooboboooooooobo '\vooooooobobooooo
goboobooobooobooooboobboobbbond0bbOo0bboobbooobobooondn
gbobobobobobobobb



10 . 0000000000 00000DO0O000 QUICKANIMATION
13 0000000

# comment

title "title string"

fixture

primitives

animate [ restart | reverse ]
primitives' [ stopped primitives' ]
primitives® [ stopped primitives® ]
primitives" [ stopped primitives” ]
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13 0000000

line
segment .
[ pen color ]
[ linewidth pixelwidth ]
[ linestyle solid |
dashed [ length pixellength ] |
dotted [ gap pixelgap 1 ]
[ capstyle butt | round | projecting ]
[ joinstyle miter | round | bevel ]
[ depth depth 1]
arc
circle
polygon
rectangle ...
[ pen color 1
[ £i11l color [ intensity percent ]
[ pattern number ] ]
[ linewidth pixelwidth ]
[ linestyle solid |
dashed [ length pixellength ] |
dotted [ gap pixelgap 1 ]
[ capstyle butt | round | projecting ]
[ joinstyle miter | round | bevel ]
[ depth depth ]
text .
[ pen color 1
[ depth depth ]
[ font fontname ]
dot .
[ pen color ]
[ depth depth 1]
015 0000000000000000O
color { red | blue | yellow | white | black | grey90 ... }

font { fixed | 6x13 | 6x13bold | lucidasanstypewriter-12
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# this is a comment
title "This is a Title"

fixture
#no fixture

animate

# low level primitives:
line 0 0 1 1.5 2 2 pen red \

line 3 3 4 4
line 5 5 12 5 linestyle dashed length 2 pen green linewidth 1
line 5 6 12 6 linestyle dashed length 5 pen green linewidth 1
line 5 7 12 7 linestyle dotted gap 1 pen red linewidth 2
line 5 8 12 8 linestyle dotted gap 5 pen red linewidth 2
arc 11 11 4 4 0 270 £ill grey90 linewidth 5
arc 12 12 10 11 0 90 13 13 5 5 0 360 linewidth 2 pen blue
segment 14 14 15 15 16 16 17 17 pen red
#color of text cannot be changed in Windows for now
text 18 5 stringl pen rgb:ffff/ffff/o0
text 18 7 "This is a string2" pen red
text 18 9 "This is a string3" \

font -x-lucidatypewriter-medium-+-#-*-12-%-*-%-*-*-*—*
circle 22 16 2 \

stopped line 14 17 17 20 text 17.2 20 "center of circle"
rectangle 15 18 1 1 pen red fill grey
rectangle 17 20 2 1 angle 30

# higher linkage primitives

joint 18 18

point 19 19

link 20 20 21 21

groundpin 22 22 25 25 angle 30

link 22 22 25 25

polygon 4 10 5 10 6 13 3.5 14 fill green
spring 10 1 15 1

ground 17 1.0 19 2.0

# The traced trajectory shown on the upper left
point 0 20 trace

point 3 23 trace

point 6 25 trace

point 10 20 trace

018 00000000000 sample.gnm
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groundpin 0 6 angle 180 joint 0 6

00002000000 4603000000 B,6)0000D000OO30DIOOOOODODO overdampedd
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gobodgbbooobuodgboobobooboobbooboobboobooobbooboobn

dot 11 6 pen white
0000000000 000000 underdamped 00000000 OOOOOO0O

rectangle -0.500000 -0.818212 1.000000 1.000000 fill red \
spring 0 6 0 0.181788 \

O00000OovedampedD 0 000000000 OOOOOOOOOOO 200000000000
Ocritical dampedD 0 0 00 0000000000000 000O00O 200000000 underdampedd
googooooboobobobooboboobooboobobooboobobobobobobo
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# ganimate data for animation of vibration systems
title "Positions of damped free vibration"
fixture

groundpin 0 6 angle 180 joint 0 6

text 0.5 6 "overdamped"

groundpin 4 6 angle 180 joint 4 6

text 4.5 6 "critical damped"

groundpin 8 6 angle 180 joint 8 6

text 8.5 6 "underdamped"

dot 11 6 pen white

rectangle -0.5 -0.818212 1 1 fill red \
spring 0 6 0 0.181788 \

rectangle 3.5 -1.049575 1 1 fill green \
spring 4 6 4 -0.049575 \

rectangle 7.5 0.412908 1 1 fill blue \
spring 8 6 8 1.412908

0110 0000000000000 QuickAnimation™ 0000

4
overdamped ——
critically damped
a underdamped ——
2 L
'I -
)
a
_‘I -
_2 -
-9 L L L L )
1] 2 4 ] g 10

time fsecond)

011300000000
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/**********************************************************************

L I

*

File: vibration.cpp

Display the positions of damped free vibrations of

overdamped, critical damped, underdamped systems.

Note: The details about this damped free vibration can be found in
an exercise in Chapter 6 Functions in the book

"C for Engineers and Scientists: An Interpretive Approach"

by Harry H. Cheng, published by McGraw-Hill, 2009,

ISBN: 0073376051, ISBN-13: 978-0073376059.

**********************************************************************/
#include <stdio.h>

#include <math.h>

#include <chplot.h>

/* The amplitude of the vibration is 4 */
double overdamped (double t) {

}

return 4.2xexp(-1.57*xt) - 0.2+exp(-54.2xt);

double criticaldamped (double t) ({

}

return 4% (1-3xt)xexp(-3xt);

double underdamped (double t) {

}

return 4+exp(-0.5xt)*sin(3+t+M PI/2);

int main() {

double tO0, tf;
int num = 100; // number of points for plotting
CPlot plot;

t0 = 0;

tf = 10;

plot.title ("Damped Free Vibration");
plot.label (PLOT AXIS X, "time (second)");
plot.label (PLOT AXIS Y, "x");
plot.func2D(t0, tf, num, overdamped) ;
plot.legend ("overdamped", 0) ;
plot.func2D(t0, tf, num, criticaldamped) ;
plot.legend("critically damped", 1);
plot.func2D(t0, tf, num, underdamped) ;
plot.legend ("underdamped", 2);
plot.plotting() ;

return 0;

Program 1: 0 L1100 0000000000000 0O0OOOODOOOOO

12
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0000000 300000000000 ooonoooooooooooooaoog Cfor
Engineers and Scientists: An Interpretive Approach (by Harry H. Cheng, published by McGraw-Hill, 2009)
00O Chapter 6 Functions O O Exercises OO0 000000000 DOOOODOOOODOOOOO

1. OverdampedC OO0 OO
y1(t) = 4.2e7 157 _ 0.2¢7542 (1.1

000000000000000000000000000AAI000000000z0000
ubbogboobbooon

2. CriticallydampedC OO OO O
ya(t) = 4(1 — 3t)e™3 (1.2)

gboboboobooboooooooooooooooooboooboooboobooboboboonn

3. UnderdampedD 0 00 OO
y3(t) = 4e O sin(3t 4 7/2) (1.3

0000000000000 dooooooo o000 00000o0oooooooog
gobgboogooobobooboobooboobooboboobooobooobooboobo
gboboobog<:ooobooboobbooboobbooo

00000 t02000000000 @UE20000 @3 0000003000000
000000000000000000RO000@I000000 QuickAnimation™ 000000
goboogooon

OJ00000000000ChO00DO0OU00O000O000O00000000o0o0ooooon
goon

position.c | ganimate
ooo

position.c > tmpl.gnm
ganimate tmpl.gnm
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/**********************************************************************
File: position.c
Display the position when t is 2 seconds for damped free vibration of
overdamped, critical damped, underdamped systems.
Run this program in Ch as follows:

position.c | ganimate

or

positions.c > tmpl.gnm

ganimate tmpl.gnm
See CHHOME/docs/ganimate.pdf for detailed description of this program.
Note: The details about this damped free vibration can be found in
an exercise in Chapter 6 Functions in the book
"C for Engineers and Scientists: An Interpretive Approach"
by Harry H. Cheng, published by McGraw-Hill, 2009,
* ISBN: 0073376051, ISBN-13: 978-0073376059.
**********************************************************************/
#include <stdio.h>
#include <math.h>

E I I S S I N

/+* The amplitude of the vibration is 4 %/
double overdamped (double t) {

return 4.2+exp(-1.57xt) - 0.2xexp(-54.2xt);
}

double criticaldamped(double t) {
return 4% (1-3xt)xexp(-3xt);
}

double underdamped (double t)
return 4+exp(-0.5*t)*sin(3+t+M PI/2);
1

int main() {
double t, t0, tf; // time
double y1, v2, vy3; // displacement

double pinlx = 0, pinly=7, // pin 1
pin2x = 4, pin2y=7, // pin 2
pin3x = 8, pin3y=7; // pin 3

/* A comment line starting with # =/

printf ("# ganimate data for positions of vibration systems\n");

/* The title displayed on the animation x/

printf ("title \"Positions of damped free vibration\"\n") ;

printf ("fixture\n") ;

/+* The primitives following fixture x/

printf ("groundpin %f %f angle 180 joint %f %$f\n", pinlx, pinly, pinlx, pinly);
printf ("line %$f %f %f $f\n", pinlx, pinly, pinlx, pinly-1 );

printf ("text %f %f \"overdamped\"\n", pinlx+0.5, pinly);

printf ("groundpin %f %f angle 180 joint %f %f\n", pin2x, pin2y, pin2x, pin2y);
printf ("line %f %f %f %f\n", pin2x, pin2y, pin2x, pin2y-1 );

printf ("text %f %f \"critical damped\"\n", pin2x+0.5, pin2y);

printf ("groundpin %f %f angle 180 joint %f %f\n", pin3x, pin3y, pin3x, pin3y);
printf ("line %f %f %f %f\n", pin3x, pin3y, pin3x, pin3dy-1 );

printf ("text %f %f \"underdamped\"\n", pin3x+0.5, pin3y);

printf ("dot 11 7 pen white\n"); // to display all text corretly

t = 2; // 2 seconds
vyl = overdamped (t) ;
y2 = criticaldamped(t) ;
y3 = underdamped (t) ;
printf ("rectangle
printf ("spring %f
printf ("rectangle
printf ("spring %f
(
(

o°
o
Hh
o°

£fil1l red \\\n",-0.5, y1-1.0, 1.0, 1.0);

\\\n", pinlx, pinly-1, pinlx, y1);

£fil1ll green \\\n", pin2x-0.5, y2-1.0, 1.0, 1.0);
\\\n", pin2x, pin2y-1, pin2x, y2);

£ill blue \\\n", pin3x-0.5, y3-1.0, 1.0, 1.0);
\n", pin3x, pin3y-1, pin3x, y3);

o°
o
o°

o°
o°
o°

o°
o
o

printf ("rectangle
printf ("spring %f
return O;

o0 o o°

rh FhoFh o FhoHh Fh
oe

th Fhobh bbb
o0

th Fh th FhoHh o bh

o
oe

Program2: O [LI00 0 0 0 QuickAnimation™ 00 0000000000000
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/e ek ke ko ok ok ok ok ok ok ko ok Sk ok ok Sk ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok Kk ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok k ko
File: vibration.c
Animate the damped free vibration of
overdamped, critical damped, underdamped systems.
The output is for animation coordinate data.
(1) Run this program in Ch as follows:

vibration.c | ganimate

or

vibration.c > tmpl.gnm

ganimate tmpl.gnm
(2) Click "Go" to view the animation
See CHHOME/docs/ganimate.pdf for detailed description of this program.
Note: The details about this damped free vibration can be found in
an exercise in Chapter 6 Functions in the book
"C for Engineers and Scientists: An Interpretive Approach"
by Harry H. Cheng, published by McGraw-Hill, 2009,
* ISBN: 0073376051, ISBN-13: 978-0073376059.
ek ok ok ok ok ok ok ok ok ok ok ok ok ok ok ko ok sk ok ok ok Sk ok ok ok ok ok ok ok o ko ok ok ok kk ok sk ok ok ok ok ok ok ko ok k ko k ok /)
#include <stdio.h>
#include <math.h>

P N R I B

/* The amplitude of the vibration is 4 */
double overdamped (double t) {

return 4.2+exp(-1.57+t) - 0.2xexp(-54.2xt);
}

double criticaldamped (double t) {
return 4x (1-3%t)xexp (-3xt) ;
}

double underdamped (double t) {
return 4+exp(-0.5xt)*sin(3+t+M_PI/2);

}
int main() {
double t, t0, tf; // time
double yl, y2, y3; //displacement
double pinlx = 0, pinly=7, // pin 1
pin2x = 4, pin2y=7, // pin 2
pin3x = 8, pin3y=7; // pin 3
/+* A comment line starting with # */
printf ("# ganimate data for animation of vibration systems\n");
/+* The title displayed on the animation */
printf ("title \"Damped Free Vibration\"\n");
printf ("fixture\n") ;
/* The primitives following fixture */
printf ("groundpin %f %f angle 180 joint %f %$f\n", pinlx, pinly, pinlx, pinly);
printf("line %f %f %f %f\n", pinlx, pinly, pinlx, pinly-1 );
printf ("text %$f %f \"overdamped\"\n", pinlx+0.5, pinly);
printf ("groundpin %f %f angle 180 joint %f %$f\n", pin2x, pin2y, pin2x, pin2y);
printf("line %f %f %$f %f\n", pin2x, pin2y, pin2x, pin2y-1 );
printf ("text %f %f \"critical damped\"\n", pin2x+0.5, pin2y);
printf ("groundpin %$f %f angle 180 joint %f %f\n", pin3x, pin3y, pin3x, pin3y);
printf ("line %f %f %$f %f\n", pin3x, pin3y, pin3x, pin3y-1 );
printf ("text %f %f \"underdamped\"\n", pin3x+0.5, pin3y);
printf("dot 11 7 pen white\n"); // to display all text corretly
printf ("animate restart\n");
t0 = 0;
tf = 10;
for(t = t0; t<tf; t += 0.01) {
vyl = overdamped(t) ;
y2 = criticaldamped(t) ;
v3 = underdamped (t) ;
printf ("rectangle %f %f %f %f £ill red \\\n",-0.5, y1-1.0, 1.0, 1.0);
printf ("spring $f %$f %f %f \\\n", pinlx, pinly-1, pinlx, yl);
printf ("rectangle %f %f %f %f fill green \\\n", pin2x-0.5, y2-1.0, 1.0, 1.0);
printf ("spring $f %$f %f£ %f \\\n", pin2x, pin2y-1, pin2x, y2);
printf ("rectangle %f %f %f %f £ill blue \\\n", pin3x-0.5, y3-1.0, 1.0, 1.0);
printf ("spring %$f %f %f %f \n", pin3x, pin3y-1, pin3x, y3);
}
return 0;
}

Progpam3: DD OO0 0O0O0DOOOOOO0ODOOODOOOODOO
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# ganimate data for animation of vibration systems

title "Positions of damped free vibration"

fixture

groundpin 0 6 angle 180 joint 0 6

text 0.5 6 "overdamped"

groundpin 4 6 angle 180 joint 4 6

text 4.5 6 "critical damped"

groundpin 8 6 angle 180 joint 8 6

text 8.5 6 "underdamped"

dot 11 6 pen white

rectangle -0.500000 -0.818212 1.000000 1.000000 fill red \
spring 0 6 0 0.181788 \

rectangle 3.500000 -1.049575 1.000000 1.000000 f£ill green \
spring 4 6 4 -0.049575 \

rectangle 7.500000 0.412908 1.000000 1.000000 £ill blue \
spring 8 6 8 1.412908

rectangle -0.500000 -0.999999 1.000000 1.000000 £ill red \
spring 0.000000 6.000000 0.000000 0.000001 \

rectangle 3.500000 -1.000000 1.000000 1.000000 £ill green \
spring 4.000000 6.000000 4.000000 -0.000000 \

rectangle 7.500000 -0.995843 1.000000 1.000000 £ill blue \
spring 8.000000 6.000000 8.000000 0.004157

0112 00000B000000 QuickAnimation™ 000

B Damped Free Vibration _ ol x|

File MNext Previous All Go Stop Fast Slow

overdamped critical damped underdampéd

01133 000000000000000000 QuickAnimationD 0000
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10 . 000000000000000000000 QUICKANIMATION
14. QUICKANIMATION™ 0oQo0O

QuickAnimationJ OO 0O0OO00OD0OO0O0O0O0OOOOOO0OOO0OOOOCOODOOO0O0200000
0000000000000000000000000000B@0000000000 vibration.c
gooooooooooooooobbooooooooogooooooooobDbbobo
vibration2.chOOOOOOOOO0OO0O0O0OO0O0OO0O0O0O0O0OO00O0O0OO0OO0O0000OO00OO0
000000000000000000 ganimated 0000000 00QuickAnimation™ 00000
gboobooobooboooboboooboobooobooboobbiooin vibration2.ch
OChDEODODODDDOODDDODODODO0DDODODODO0DDO0DDODODDO vibration3.c
O0000000o0o0o0ooUoooooooOoOoOoOoOOOOODOO popen() 0000 QuickAnima
ton0 0000 ganimateJ 00 0000000000000 O00000OODOODOOOODOOOO
ganimate ChOOOoOoOoOoOQOOoQOOoOoOoOoOOOOOODOODDOODODOOOOOODOOOOOO
gobooboobooobooboooon

OgOoOoO0gd vibration2.ch OO OO

/**********************************************************************
* File: vibration2.ch

Animate the damped free vibration of

overdamped, critical damped, underdamped systems.

The output is for animation coordinate data.

(1) Run this program in Ch.

(2) Click "Go" to view the animation

See CHHOME/docs/ganimate.pdf for detailed description of this program.
Note: The details about this damped free vibration can be found in
an exercise in Chapter 6 Functions in the book

"C for Engineers and Scientists: An Interpretive Approach"

by Harry H. Cheng, published by McGraw-Hill, 2009,

* ISBN: 0073376051, ISBN-13: 978-0073376059.
**********************************************************************/
#include <stdio.h>

#include <math.h>

L S N

/* The amplitude of the vibration is 4 x/
double overdamped (double t) {
return 4.2xexp(-1.57*xt) - 0.2%exp(-54.2xt);

}

double criticaldamped (double t) ({
return 4x (1-3xt)xexp(-3*t);

}

double underdamped (double t)
return 4xexp(-0.5xt)*sin(3+t+M_PI/2);

}

int main() {
double t, tO0, tf; // time
double y1, y2, y3; // displacement

double pinlx 0, pinly=7, // pin 1

pin2x = 4, pin2y=7, // pin 2
pin3x = 8, pin3y=7; // pin 3
FILE *stream;
char gnmFileName [1024]; // data file name for ganimate

tmpnam (gnmFileName) ;

stream = fopen(gnmFileName, "w") ;

if (stream==NULL) ({
fprintf (stderr, "Error: cannot open ’'%s’\n", gnmFileName) ;
exit (1) ;

}

/* The first line of the animation file must start with #ganimate =/
fprintf (stream, "# ganimate data for animation of vibration systems\n") ;
/+ The title displayed on the animation x/

fprintf (stream, "title \"Damped Free Vibration\"\n");

18
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fprintf (stream, "fixture\n");

/+* The primitives following fixture x/

fprintf (stream, "groundpin %f %f angle 180 joint %f %f\n", pinlx, pinly, pinlx, pinly);
fprintf (stream, "line %f %f %f %f\n", pinlx, pinly, pinlx, pinly-1 );

fprintf (stream, "text %f %f \"overdamped\"\n", pinlx+0.5, pinly);

fprintf (stream, "groundpin %f %f angle 180 joint %f %f\n", pin2x, pin2y, pin2x, pin2y);
fprintf (stream, "line $f %f %f %f\n", pin2x, pin2y, pin2x, pin2y-1 );

fprintf (stream, "text %f %f \"critical damped\"\n", pin2x+0.5, pin2y);

fprintf (stream, "groundpin $f %$f angle 180 joint %f %f\n", pin3x, pin3y, pin3x, pin3y);
fprintf (stream, "line %f %f %f %f\n", pin3x, pin3y, pin3x, pin3y-1 );

fprintf (stream, "text %f %f \"underdamped\"\n", pin3x+0.5, pin3y);

fprintf (stream, "dot 11 7 pen white\n"); // to display all text corretly

fprintf (stream, "animate restart\n");

t0 = 0;

tf = 10;

for(t = t0; t<tf; t += 0.01) {
yl = overdamped (t) ;
y2 = criticaldamped(t) ;

y3 = underdamped(t) ;

fprintf (stream, "rectangle %f %f %f %f f£ill red \\\n",-0.5, y1-1.0, 1.0, 1.0);

fprintf (stream, "spring %f %f %f %f \\\n", pinlx, pinly-1, pinlx, vy1);

fprintf (stream, "rectangle %f %$f %$f %f fill green \\\n", pin2x-0.5, y2-1.0, 1.0, 1.0);
fprintf (stream, "spring %$f %f %f %f \\\n", pin2x, pin2y-1, pin2x, y2);

fprintf (stream, "rectangle %$f %$f %$f %f £ill blue \\\n", pin3x-0.5, y3-1.0, 1.0, 1.0);
fprintf (stream, "spring $f %f %f %f \n", pin3x, pin3y-1, pin3x, y3);

}

fclose (stream) ;
ganimate $gnmFileName
remove (gnmFileName) ;
return O;

}
OgoOoOQd vibration3.cUO O

/**********************************************************************
File: vibration3.c

Animate the damped free vibration of

overdamped, critical damped, underdamped systems.

The output is for animation coordinate data.

(1) Run this program in Ch.

(2) Click "Go" to view the animation

See CHHOME/docs/ganimate.pdf for detailed description of this program.
Note: The details about this damped free vibration can be found in
an exercise in Chapter 6 Functions in the book

"C for Engineers and Scientists: An Interpretive Approach"

by Harry H. Cheng, published by McGraw-Hill, 2009,

* ISBN: 0073376051, ISBN-13: 978-0073376059.
**********************************************************************/
#include <stdio.hs>

#include <math.h>

EE I T I R N N

/% The amplitude of the vibration is 4 x/
double overdamped (double t) {

return 4.2+xexp(-1.57*+t) - 0.2+exp(-54.2xt);
}

double criticaldamped (double t) {
return 4% (1-3*t)xexp(-3x*t);
}

double underdamped (double t)
return 4+exp(-0.5*t)*sin(3+t+M PI/2);
}

int main() {
double t, t0, tf; // time
double y1, y2, y3; // displacement
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double pinlx = 0, pinly=7, // pin 1
pin2x = 4, pin2y=7, // pin 2
pin3x = 8, pin3y=7; // pin 3
FILE xstream;

stream = popen("ganimate","w") ; // open ganimate pipe
if (stream==NULL) ({

fprintf (stderr, "Error: popen() failed\n");

exit (1) ;

}

/+ A comment line starting with # =/

fprintf (stream, "# ganimate data for animation of vibration systems\n") ;

/+* The title displayed on the animation x/

fprintf (stream, "title \"Damped Free Vibration\"\n");

fprintf (stream, "fixture\n");

/+ The primitives following fixture =/

fprintf (stream, "groundpin %f $f angle 180 joint %f $f\n", pinlx, pinly, pinlx, pinly);
fprintf (stream, "line %f %f %f %f\n", pinlx, pinly, pinlx, pinly-1 );

fprintf (stream, "text %f %f \"overdamped\"\n", pinlx+0.5, pinly);

fprintf (stream, "groundpin %f $f angle 180 joint %f $f\n", pin2x, pin2y, pin2x, pin2y);
fprintf (stream, "line %f %f %f %f\n", pin2x, pin2y, pin2x, pin2y-1 );

fprintf (stream, "text %f %f \"critical damped\"\n", pin2x+0.5, pin2y);

fprintf (stream, "groundpin %f %f angle 180 joint %f %f\n", pin3x, pin3y, pin3x, pin3y);
fprintf (stream, "line %$f %f %f %f\n", pin3x, pin3y, pin3x, pin3y-1 );

fprintf (stream, "text %f %f \"underdamped\"\n", pin3x+0.5, pin3y);

fprintf (stream, "dot 11 7 pen white\n"); // to display all text corretly

fprintf (stream, "animate restart\n");

t0 = 0;

tf = 10;

for(t = t0; t<tf; t += 0.01) {
yl = overdamped(t) ;
y2 = criticaldamped(t) ;
y3 = underdamped (t) ;
fprintf (stream, "rectangle
fprintf (stream, "spring %f
fprintf (stream, "rectangle
fprintf (stream, "spring $f
fprintf (stream, "rectangle
fprintf (stream, "spring $f

o°
o°
o

%f £ill red \\\n",-0.5, y1-1.0, 1.0, 1.0);

\\\n", pinlx, pinly-1, pinlx, yl);

$f £ill green \\\n", pin2x-0.5, y2-1.0, 1.0, 1.0);
\\\n", pin2x, pin2y-1, pin2x, y2);

$f £ill blue \\\n", pin3x-0.5, y3-1.0, 1.0, 1.0);
\n", pin3x, pin3y-1, pin3x, y3);

o°
o
o°

o°
o°
o°

o°

o°
o°
o°

o°

Fh +h Hh Hh Hh b
o°

Fh Hh Hh Hh Hh b
o°

Fh th Hh Hh Hh Hh

oe
o°

}

pclose (stream) ;
return 0;

20



2 []

O00ooooWebOOooooonon
L 0ooa

QuickAnimation™ 00 0000000000000 0DOOODOOO0WebDODODOOOOO0O0O00O0O
gbobobobobon
204 CcGlOUobOoOobOoobOooO

<FORM>UOOOOOHTMLOOOOOODOODOODOODODODODOODOOODOOODOOOOD
000000000000 0D00000D0000D0O0OCommon Gateway Interface (CGl) DO D OO
goboboboboooooouoobbbboodoooooooobbbbbbooooouooboon
O0D0D0OO0ChOODOD CGlODODDOO000DOCHhCGI Toolkit User'sGuide 0 000000 OOO
QuickAnimation™ 000 0000000000000 0O0O0O0O0O0OOOOCGIODOOOOOO
goooon

Response.setContentType ("application/x-gnm") ;

0000000000000 000000000 QuickAnimation™ 000000000 OOOO
gboboogg

205 WwebOOOOODOOOOOOODO

Unix 0000000000000 NetscapeWeb O 000 O O QuickAnimation™ 00000000
0000000000000 server home dir/https-80_or http/configdOOODOOO
O NetscagpeWWW O O OO OO mimetypesO OO OO OO

type=application/x-gnm exts=gnm
ApacheWeb O OO OO OOOOOOODOO
application/x-gnm gnm

00000 server_home dir/conf/mime.types 000000000000 O0O0OODOOOWeD
ooooooooooooooooog
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