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File MNext Previous All Go Stop Fast Slow

overdamped critical damped ] underdamped

U1.1:300000000000 QuickAnimation J 0 OO0

QuickAnimation™ 00000 xy0OOOODODO0OO0O0DO0O0ODODOOOODOOOODOO0O
O0000000000D0D0000D0O00O0D0O Softlntegration 01 000000000 00O0OOO0O
000000000000000000000000QuickAnimation™ 0000000000000
O000000000000000000@I0000000 QuickAnimation™ 00000000
00000000000 overdamped ] O 0O O O O critical damped[11 0 O 0 O O O O O underdamped
000000000000000000000000000000000000000000000
D00D00000D000000000O0 ganimate 0 QuickAnimation™ 000000000000
O0000D0000O00DODoO0o0ooooooo

1.2 QuickAnimation™ 0000000000000

0000000000 QuickAnimation™ 000000000000 .gomO000000000
0 00 O QuickAnimation™ 0000 qanimate 0 0 0O

ganimate datafile.gnm



1. 0000000000000 0000000n QUICKANIMATION
1.3. 0000000

D00D000000@CIDDO0O00000QuickAnimation™ 0000000000000 O000O

QuickAnimation U0 OO 0O0O00ODOOO0ODODODODOO0OO0OOOO0OODOOOOObLDbOOOOOD
U00b000b00riled0000O0DODOODODOO0O0OODOODODODOODDOOONext OO
Ubdbrprevbonooobonoobooboboobobalrigobgnoboboooobaobogan
O000OFast 000 slowODOOOOD0DOO00D0OO0OO00O0DOO0DOOOGoODODO Stop0O
Ub0ob0ooboob0obobuoboboboobobo0bbOPrPrevb0D0OD0ODONextOOODOO
gboboobobobodobobooboboobobbcecotiObO0bObOObODbDOD Prev
00 Next OODODOO0OD0OOO0OOOOODOOOOOO

1.3 000O0oon

QuickAnimation 0 00 0000000000000 I20000000000000000000
gbooobooobod

e Typewriter U OUOOOOODODOOOOOOO
e EmphasizedU D UUOOO0OO00O0O0O0OODOODOODOODOODOOO
e OO ‘[’O0DLOO0ODOODLDODODOOO

e JOOD ‘IO *“OR”OOOOOOODOODOODOOO

OoodD #0b0bb0bb00b00b0b0odbOdQuickAnimation O OD0OO0 ‘40000
gobooboobooboboobooboobobbOtitledbooboobooOobDOOD *wODLDOO
Ubboobobodbiddfixture 0000000 oOoooooobooobooonoobooooan
U0D00primitives 0000000000000 O0OO0DOO0O0O0DOOO0O0DOOOODOOO
Ub0000o0oobooboobobdbbDanimate00000000000000000000DOO
U0animate 0000000000 O0primitive 000000000 0OOO0O00OOO0OOOOO
Ubob0o0b 1000000000000 restart 0000000000000 0ODOODODOO
0000000000000 000Oreversed 0000000000000 0000O00O00O00O0O0O
gbooobooboobboobuobbobbuooboobbouibnstoppedddogn
U0 primitives D0 0O0D00O0OO0DO0DO0OD0ODOOO0DOOO0ODOOODOOOODOODOOO
gboboooboboboooboooboboobooboobo 'y bobooboboUobobo
gboboobooooboooboboooboobbdbo-0Ob000b0bOo0obOo0o0obooonbbOddn
googoooboobooobooon



1. 0000000000000 0000000n QUICKANIMATION
1.3. 0000000

# comment

title "title string"

fixture

primitives

animate [ restart | reverse |
primitives1 [ stopped primitivesl]
primitives2 [ stopped primitives2]
primitives™ [ stopped primitives™ ]

0 1.2: QuickAnimation 0 OO 00O

131 O000ooooood

0 [L3]0 0 QuickAnimation 0 000 0000000000000 00D0OOD0OOO0O0ODOOOO
OD000D0D0COO0O0OQuickAnimation 000000000000 TextCOOOODODOOOOO Arcld
U000 Linelll 0000 OO Segment[] O O Circlel 0 O O O Polygon[] O O O O O O Rectangle
000000000000000000000000000000000400000000000
goboboboooooobooboobblined000bO000OOxOyO OO 0oboooooOO
O0b00db0O0O01line 0 0 2 300000ODOOLOOODOODO e3)UODODOODODODODOO
OO0b000line000D00O0CODOOOODOOOOODOOOODOOOOODOODOODODOO
0000000 @4o00000000000o00oo0ooo0oooooooooooouoog
0000000000000000000000000000000003 00000000000
000000000000 @edooooooooo



1. 0000000000000 0000000n QUICKANIMATION
1.3. 0000000

Arc Text

(X, y).string

height Circle
radius
Line
. %,) Polygon
Tl (X5 Y,)
e (x.y) 272 -
“ce
) S
v %, ,)
Segment
Rectangle
(X Y,)
height
( ) angle
x,Y)é el _____
v . y)
O013:0000000000000000000
line x1y1 292 [ ZnYn]

arc xy width height anglel anglel2
segment Iy Y1 T2 Yo

rectangle zy width height [ angle angle ]
polygon 21 Y1 T2Y2 Z3Y3s ... TnYn

text xy string

circle zy radius

dot zy

014 0000000000000




1. 0000000000000 0000000n QUICKANIMATION
1.3. 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 ]
arc
circle
polygon
rectangle ...
[ pen color ]
[ £fi11 color [ intensity percent ]
[ pattern number ] ]
[ linewidth pixelwidth ]
[ linestyle solid |
dashed [ length pixellength ] |
dotted [ gap pixelgap 1 1]
[ capstyle butt | round | projecting ]
[ jJoinstyle miter | round | bevel ]
[ depth depth ]
text .
[ pen color ]
[ depth depth ]
[ font fontname ]
dot -
[ pen color ]
[ depth depth ]
015 000000b0000o0ooooa
color { red | blue | yellow | white | black | grey90 ... }

font { fixed | 6x13 | 6x13bold | lucidasanstypewriter—12

Ole60000oooonooogoooon

00000000 Unix O X Window System 0 00 Windows OO0 OO0 0000
00000000000 000 GRBOODODOOOODOOOO



1. 0000000000000 0000000n QUICKANIMATION
1.3. 0000000

oood leO0O O R G B
O

white #ffffff = 255 255 255
black #000000 = 0 0 0
grayQ #000000 = 0 0 0
grey0 #000000 = 0 0 0
grayl0 #lalala = 26 26 26
greyl0 #lalala = 26 26 26
gray20 #333333 = 51 51 51
grey20 #333333 = 51 51 51
gray30 #4d4d4d = 77 77 77
grey30 #4d4dad = 77 77 77
gray40 #666666 = 102 102 102
grey40 #666666 = 102 102 102
gray50 $7£7E7F = 127 127 127
grey50 #7£7£7F = 127 127 127
gray60 #999999 = 153 153 153
grey60 #999999 = 153 153 153
gray70 #b3b3b3 = 179 179 179
grey70 #b3b3b3 = 179 179 179
gray80 #ccccece = 204 204 204
grey80 #ccccce = 204 204 204
gray90 #ebebeb = 229 229 229
grey90 #ebebeb5 = 229 229 229
grayl100 #ffffff = 255 255 255
greyl00 #ffffff = 255 255 255
gray #bebebe = 190 190 190
grey #bebebe = 190 190 190
light-gray #d3d3d3 = 211 211 211
light-grey #d3d3d3 = 211 211 211
dark—-gray #a9a9%a9 = 169 169 169
dark—-grey #a9%a9%a9 = 169 169 169
red #££0000 = 255 0 0
light-red #£03232 = 240 50 50
dark-red #8b0000 = 139 0 0
yvellow #££££00 = 255 255 0
light-yellow #ffffe0d = 255 255 224
dark-yellow #c8c800 = 200 200 0
green #00££00 = 0 255 0
light—-green #90ee90 = 144 238 144
dark—-green #006400 = 0 100 0



1. 0000000000000 0000000n QUICKANIMATION
1.3. 0000000

spring-green #00£f£7f = 0 255 127
forest-green #228pb22 = 34 139 34
sea—-green #2e8b57 = 46 139 87
blue #0000ff = 0 0 255
light-blue #add8e6 = 173 216 230
dark-blue #00008b = 0 0 139
midnight-blue #191970 = 25 25 112
navy #000080 = 0 0 128
medium-blue #0000cd = 0 0 205
royalblue #4169el = 65 105 225
skyblue #87ceeb = 135 206 235
cyan #00ffff = 0 255 255
light-cyan #eOffff = 224 255 255
dark-cyan #008b8b = 0 139 139
magenta #££f00£ff = 255 0 255
light-magenta #£055f0 = 240 85 240
dark-magenta #8b008b = 139 0 139
turquoise #40e0d0 = 64 224 208
light-turquoise #fafeeee = 175 238 238
dark-turquoise #00cedl = 0 206 209
pink #ffcOcb = 255 192 203
light-pink #ffb6cl = 255 182 193
dark-pink #££1493 = 255 20 147
coral #££7£50 = 255 127 80
light-coral #£08080 = 240 128 128
orange-red #££4500 = 255 69 0
salmon #fa8072 = 250 128 114
light-salmon #ffa07a = 255 160 122
dark—-salmon #e9967a = 233 150 122
aquamarine #7fffdd = 127 255 212
khaki #£f0e68c = 240 230 140
dark-khaki #bdb76b = 189 183 107
goldenrod #daab520 = 218 165 32
light-goldenrod #eedd82 = 238 221 130
dark—-goldenrod #b8860b = 184 134 11
gold #££4700 = 255 215 0
beige #£5f5dc = 245 245 220
brown #ab2a2a = 165 42 42
orange #££fab500 = 255 165 0
dark-orange #££8c00 = 255 140 0
violet #eeB82ee = 238 130 238
dark-violet #9400d3 = 148 0 211



1. 0000000000000 0000000n QUICKANIMATION
1.3. 0000000

&3 circles.qnm - ChIDE - Professionalff =ANC X
IT7MIE) WEE) BERES) F|RN) YT FIwd [F=A—32| ATF32(0) SEESFR(L)
JwI7(B) ~LF(H) qanimate (qnm I7 AILEF-A—33) F10

DS WL & B Q @al  ganimate CE7 F11
1 circles.qnm ]
f - 1 # File: circles.gnm
|qém|m<—:ﬂ‘e J 2 # {1) Run this program in GhIDE by clicking Animate on the menu bar
T LARETEA L 3 # (2) Run this program in a Gh command shell by typing "circles.qnm’
4 # (3)"Run thiz program in a command shell by typing ‘ganimate circles.c
5 title " This is a Title
@ circles.gnm G
sample.gnm 7 animate
Honr a8 circle 22 16 2 pen red fill blue
C smileyface_snapshot.c 5 circle 24 16 2 pen red fill blue
C smileyfaceanim.c 10 circle 26 16 2 pen red fill blue
C vibration.c 11 circle 27 16 2 pen red fill blue
L vibration. 12 circle 28 16 2 pen red fill blue
viranen.cp 13 circle 30 16 2 pen red fill blue
Ch vibration2 ch 14
C vibration3.c
C vibration_pos.c
4| 1 3 | 1 b
li=1 co=1 INS (LF)

O 1.7: QuickAnimation U O O O circles.qnm O 0 O

EllTizh o Ty [E=SEET =)

Elle Next Previous Al G0 Stop Fast  Slow

0 1.8: 0 [L70 O 00O QuickAnimation 0 O O O circles.qnm 00000000

plum #dda0dd 221 160 221
purple #a020f0 = 160 32 240

1.32 gqmUOI 000000

0000000 .gnm 000 QuickAnimation J 00 0000 70 00 O QuickAnimation 0 O 0O O
circles.qumIO0000O0OOOOChDEDOOOOOOOOOOOOOODODODODOOOOOOO
OOcircles.qqm0 0000000000000 000000O0O0000O0O0 [DOOO0OO
0] - [ganimate (Animate a qnm O00O0OO0O0O0O0O0O0O0O0OO)10000000O00O0OO0O0O
O000000FoOOODO0OO0OOOO00O0O00000oOo8ooooooooooooooooon
ooodooogo

QuickAnimation 0 000 circles.qnmO 0000000

ganimate circles.gnm

O0000o0000o000o0b0oO000n ganimate ChOOOODOODODO



1. 0000000 DLO0Db0Db0ODb0Ob0ObODbDO QUICKANIMATION
1.3. 0000000

&% smileyfaceanim.c - ChIDE - ProfessionalfR E‘Eﬂ
IrAIWE) BEE) ®R(E) FTRNV) YT Flwd [FoA=—=32] ATF>=2(0) EBEEERRL) JvI7(B)
~NILF(H) ganimate (gnm 77 ILEF=A—23) F10
DwHRS iR X|>|EQSRq ganimate IZ#4 F11 -
| Fee $a7 @0 SEILONATYT [ERA e=Fn et WIL-ORToMemE WL oh- - hEEE | f]
1 smileyfaceanim.c |
: 2| 13 7 =
qarimate I o o
T LA L 15 #include <math.h>
16
. 17 - int main() {
@mclesqn.m 18 double t, t0 =00, tf = 9;
© sample qam ;g fx A 1 hit «f
. * A comment line starting witl d
E Sm{lgﬁacg—s_nﬂmhmc 21 printf("# ganimate data for smiley face¥n”); |
smilevfaceanim.c 22 /% The title displayed on the animation */
C vibration c ] printf%:title ¥"Slx|)i|ey Face¥ " ¥n");
C# vibrati 24 printfl fixture¥n );
h ‘?b,m?a:;fﬁ 25 /% The primitives following fixture */
wibratio 26 printf("circle %f %f ¥f fill blue ¥n”, -0.4,04, 0.2);
C vibration3.c 27 printf("circle it %t Bf fill blue ¥n", 0.4, 0.4, 0.2);
C vibration_pos.c 23 printf{“arc ¥f %1 %f %f %f f fill blue ¥n“, 0.0, -0.2, 1.0, 1.0, 1795, 180.0)%;  |_
20 printf(:circle st %1 Bt fill yellow ¥n",0.0,00,1.0) 3
30 printf(”animate reverse¥n’”);
31
32 for(t = t0; t<tf; t += 1)
33 -
34 ! printi{"arc ¥f %f ¥1 f X % fill white ¥n", 0.0, 0.2, t%0.1, 1.0, 1795, 180.C
35
36 return 0;
37 1
38 i
4| n r I (3
>ch —u " fploty cpp
>Exit code: 0
genimate | Z44
a | [T [

li=1 co=1 INS (LF) Y

01.9: 0000 (stdout) D000 QuickAnimation OO0 0000000 OOO0O

133 0DO00O00ooobobobooooooooooboo

QuickAnimation 0 000 000000000000 Oprintf 0000000 COOOOODOODOO
00000000000 000000000 CHHOME/demos/ganimate/smileyfaceanim.c
O000000f90000000000000 [0000000] - [ganimate OOO] 00
000000000000 00000F1100000ChDEOOOODOODODN QuickAnimation O
O00OO0gqanimate 0000000000000 00000000000 O0OO0OOOOOOOO
oooo

doo0doobooooochooodoooooooooooooooooooooooooga

smileyfaceanim.c | ganimate
aoo

smileyfaceanim.c > tmpl.gnm

ganimate tmpl.gnm



1. 0000000000000 0000000n QUICKANIMATION
1.3. 0000000

I Smiley Face !E

File Mext Previous All Go Stop Fast Slow

01.10: 09000000000 smileyfaceanimc D0 000000

134 ODO00OOO0O0ODOOOOO

gbooboobobobooboobobooboobobooboboboboobobooonog
000000000 QuickAnimation J 000000000 QuickAnimation 0000000000
gboobooboboobooboboobuoobooboobooboboobooboobon
2000000000000000000000000000000000000LIIC000000
goooooooobooobogoobooboobobobobobobobobobobobobon
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1. 0000000000000 0000000n QUICKANIMATION
1.3. 0000000

Joint Point .
Link (X ¥,)
@ (3 ¥)
(x5 Y,)
Ground Pin Spring
(x;y)
) © offset
y,) &
Slider Ground

,""(Vangle
%)
an °

01l11:0000000000b0oooooooon

0 0O Peint) O O O O U JointO
point 0O0OOD0OOO00OO0O0ODOODOOOOODODOOOO0ODODLOODOO0ODOODODOODn
000000000 peint000O0O0OOO

point z1y1 [Z2y2 ... xpypl [trace]

0000000 zyr.xzpy, 00000000000 trace00000000O0O00OO0O0OODOODO
gobogobbboobooobbooboobooboooobooobooooooboooobooDboo
o0 ag3)ooooooooooboooobobobobobo

point 1 3 trace

00000 joint D point 00000000 ODODODO0OOODO pointd0D0OOO0OO0ODOO
gooooooboobobobooooooooboooboboobooooo200b00000000D0
gbooobobooboobooobbood

00 0O O Link[

gboboboobodlinkb00000O02000000000010000000O00O00OO
goboobobobooboboooooboooobooboooboboob40b00b00bDObOODO
gbooopobooboobboobdblink000000000000O0000

11



1. 0000000000000 0000000n QUICKANIMATION
1.3. 0000000

link 129 Zoys [... ZpnyYnl.

UboooobooobodibO@L,y) O () OO DOD0OODODOOO0DOO0OOO0O0OO0O0DOO0
gbooboobobooboboboobooboboboboobobobooboobon 20
gbboaobboobudoboobbooboobbooboday

link 1 1 1 4 4 4

gooooooooooobobobob ahb a4 DO0DLDODODODOD 4 DODODO
Ooobooobooobbood 44 000QuickAnimation 0000000000 OOOOOO
gbogoboobooboboboboobooobooboobobooboooboboboobon
gboogoooboobooooobgon

00 O GroundO
ground 0000000000000 DO0OO0O0OO0O0O0O0O0O0O0O0ODOODOODOOODOOOOOOOO
0000000000000 O0groundd00000OO0DODOODODOO

ground x1 y1 T2 Y2 [offset pixeloffset]
[ticks forward | backward]

0000 offsetUpixeloffset DO DU LOOUO xO ylOOODODOOOOODOODOOODOOODOO
UbO0000bobDo0bDODticks00O0DO0ODOODOOODOODOO forwarddOOODOOOO
U00D0o0in (z,yn 00 (z2,y) DO0OODDO0O0O0DOO0O0D0ODO0O0OOticks 00O backward
Ubooobobooboobbooobibodn ticks 0000 forwardOOOOO0OOOO

ground 0 0 10 0 offset 2

U0x=000 x=1000000y=00000 20000 groundd0000O0OOO0OOO

00 O 0O 0O Ground Pin

Uboobd groundUd0000000Ogroundpin 0000000000000 O0O00O000O0O
gboogobooboobboobooboobobooobooog

groundpin xy [angle angle]
00 xyyODOODOOODODODOODDOOODOOODOODOO angle angle 00000000 ODOOO

OoobOoOooDoDoOoOooo4°0odoboooo0oobo0oboobooooooooobooboOoo
gooooogo

groundpin 0 0 angle 45

12



. 000000000000D0000000DODO QUICKANIMATION
1.4. QUICKANIMATION™ 00O

000000 Slider™

slider0000000D0OO0O0DO0OOOO0OOODOOOOODOODOOODOOOODOOOODOO
gbooobooboboobobbooboobooobobboboobobooboooobon
gboogoobooboobboobooboobboobobooboobobooboonbn

slider xy [angle angle]

oooooG4Uuoobboogooo ecbboobobooooooboooooboboooDbooOoo
goooooooooooooooooooogoooogo

slider 3 4 angle 30

0 O O Spring[]

0o0oooboo0ooooobo0ooboobOoOddQuickAnimation 0000 springd 0000
gobogogbobboboobooooboobooboobooboobbooboobo0obbOon
gbooobobooobodd

spring i1 y1 T2 Y2
000000 (z,y1) 0 (22,9:) 0000000000000000(,1H00 3500000000

U0 0OQuickAnimation D00 00000000000 0OO0OOOO0ODOOOO

spring 1 1 3 5

1.4 QuickAnimation™ 0000

0obo0oooboobbboboOod ¢chOb 00O UOCHHOME/demos/qanimate [ 0 0 O O OO Win-
dows 0 O C:/Ch/demos/qanimate[] Unix U O /usr/local/ch/demos/qanimate0 OO0 0O O OO O0O

141 0O 1:00000

OlLR20000000D00b00bD0OQuickAnimation D OO OO00OO0OOO0OOOOOOOOOOOO
0000000000000 00000000I300000000000 gqanimate 0000000
gboooobooobooooboaon

142 0O 2000000000000

0 L1410 QuickAnimation™ D0 0000000 @MIO0O0DOO0000000000O0O0OOO%#
0000000000000 00000000D00000000D000000000D00000o0n
0000000000000000000000000000000000000000(0,6) 000
ooooo

13



1. 0000000000000 00000000 QUICKANIMATION

1.4. QUICKANIMATION™ 00O

# File: sample.gnm (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 £i1ll 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/0
text 18 7 "This is a string2" pen red
text 18 9 "This is a string3" \

font —x-lucidatypewriter-medium—*—x—*—12—%—x—*—*—k—%—x%
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 1 151

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

0 1.122.00000000000 sample.gnm

14



. 000000000000000000000 QUICKANIMATION
1.4. QUICKANIMATION™ 000

Wl Thisis a Title
File Mext Previous ol Go Stop Fast Slow

This is a string3

"""""""""" This is a string2

string1

Ve PPV

0113: 00000000000 sample.gnm 0000 QuickAnimation O 0 [

15



. 000000000000D0000000DODO QUICKANIMATION
1.4. QUICKANIMATION™ 00O

# 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

0114 00I000000000000 QuickAnimation™ 000 0O

groundpin 0 6 angle 180 joint 0 6

obo0o02000000 ¢,6)03000000 g,6)0000000O03000000000 overdampedl
critical dampedO U000 underdamped 00 000000000000 O0OOOOOOOO0OO
gbooopboobooboboobooboobbooboobobooboobooobbooobooo

dot 11 6 pen white
0o00000ooo0oboododond underdamped 00 O00O0O0OOOOOOOOO0O

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

O000O0OOoverdamped0 0000000000000 DODOOOOOO200000000000
OecriticaldampedD 0D 0000000000 OOO0O0O0OO0OOOOO0O 200000000 underdampedd
O000b0o0o0OO00o00ooOdooobOoooOoooooo0bOO0obOoooDOobOoOOoDOooOoOonDo
00000ooooooooooooood

oo0b0ooo30000bob0oob0bo0oob0booobOooDDObOoOUoODbObOon C for
Engineers and Scientists: An Interpretive Approach (by Harry H. Cheng, published by McGraw-Hill, 2009)
0 O O Chapter 6 FunctionsUD 0 O ExercisesU D OO0 00 000000000000 OOOOOOO

1. Overdamped] 0 O 00O
y1(t) = 4.2e7 157 — 0.2¢7542 (1.1)

000000000000000000000000000IA000000000xz0000
gbobodgboooboboooob

16



. 000000000000D0000000DODO QUICKANIMATION
1.4. QUICKANIMATION™ 00O

3 overdamped
critically damped
2 underdamped

amplitude
-
T

° \V/

3 1 1 1 1 )
0 2 4 6 8 10

time (second)

0115300000000

2. Critically dampedU 0 0 0 0O 0
ya(t) = 4(1 — 3t)e 3 1.2)

gboboobooobobooboooboboooobooboboobooboobooooboooobooon

3. Underdampedd O 0 O 0O O
y3(t) = 4e” O sin(3t + 7 /2) (1.3)

0000000000000 0J0000000fIA000000000000000000
gbogobogbobodboboboobouoobooboboobobobuoboobobaooobo
gobooboob+«obbooboobboobooboboooDbn

O0I0000¢t02000000000 OO0 00 @3A0DO00D0O00 3000000
D00000000000000000 L2000 [LI400000 QuickAnimation™ 00000
ooooooooo

000000000 0000ChOODOODOODODODODO0O0DO0DD0O0O0OD0O0UDOOOOOO
gooo

position.c | ganimate
ooo

position.c > tmpl.gnm

ganimate tmpl.gnm
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/******************‘k***************************************************
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.
*******‘k***********‘k***********‘k***********‘k**********‘k‘k**********‘k***/
#include <stdio.h>

#include <math.h>

#include <chplot.h>

L S T

/* The initial position of the vibration is 4.
The initial velocity of the vibration is 0 */
double overdamped (double t) {
return 4.12xexp(-1.57xt) - 0.12%exp(-54.2xt);

double criticaldamped (double t) {
return 4« (1+6%t)xexp (—-6*t);

double underdamped (double t) {
return 4.06xexp (-0.5%t)*sin(3xt+1.4);
}

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;

oboobo 1.0l Boooocooooooooooooooooooonog
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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.
***~k~k~k~k*‘k***‘k‘k*~k~k***********~k~k********~k~k******************************/
#include <stdio.h>
#include <math.h>

L S R

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

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

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

int main() {
double t, t0, tf; // time
double y1, vy2, 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 */

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, pin3dy, pin3x, pin3y);
printf ("line %f %f $f $f\n", pin3x, pin3y, pin3dx, pin3y-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

yl = overdamped(t);

y2 = criticaldamped(t);
y3 = underdamped (t) ;
printf ("rectangle %f
printf ("spring %$f S$f
printf ("rectangle %f
printf ("spring $f Sf
printf ("rectangle %f
printf ("spring $f Sf
return 0;

o
o
o

£fi1ll red \\\n",-0.5, y1-1.0, 1.0, 1.0);

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

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

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

o0 o
o oo
o oo

o
o°
o

oo

o0
FhoFhoHh FhoFh b
o
FhoFhoHh FhoFh b
a0
FhobhoHh FhoFh b

o
o

00000 1.2: 0 [L140 QuickAnimation™ 000000000000 OOO
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143 0 3:000000000000O00O0

0000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
QuickAnimation™ 0000000000000 O0O0O0O0O0OOOM300000000

00000 @000 000@CeN 000000000000 000onoo0o0oo0onooooo
Ofor 000000000000 MI7000000000000000000000000 Quick-
Animation 000000000000 DOOOO
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2

* File: vibration.c

* Animate the damped free vibration of

* overdamped, critical damped, underdamped systems.

* The output is for animation coordinate data.

* (la) Run this program in ChIDE by clicking Animate on the menu bar
* (1lb) 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.

ok kK kK ok kK k Kk ok Kk Kk Kk Kk Kk kkk Kk kK kkkkkk ok ok ok kkkhkkkkkkkkkkkkk Kk kkk Kk kkkkkkkk/
#include <stdio.h>

#include <math.h>

/+ The initial position of the vibration is 4.
The initial velocity of the vibration is 0 »/
double overdamped (double t) {
return 4.12xexp(-1.57xt) - 0.12xexp(-54.2xt);
}

double criticaldamped (double t) {
return 4x (1+6+xt) xexp (-6+t);
}

double underdamped (double t) {
return 4.06+exp (-0.5+t)*«sin(3xt+1.4);
}

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

/* 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, pinl2y, 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) {
yl = overdamped (t);
y2 = criticaldamped(t);
y3 = underdamped (t);
printf ("rectangle %f
printf ("spring $f %
printf ("rectangle
printf ("spring %f
printf ("rectangle
printf ("spring %f

o

$f £fill red \\\n",-0.5, y1-1.0, 1.0, 1.0);

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

%f fill green \\\n", pin2x-0.5, y2-1.0, 1.0, 1.0);
\\\n", pin2x, pin2y-1, pin2x, y2);

%f fill blue \\\n", pin3x-0.5, y3-1.0, 1.0, 1.0);
\n", pin3x, pin3y-1, pin3x, y3);

o
o

o
o

oo
HhoFh FhoHh
o0 oo
HhoFh o FhoHh b Fh
o0

o
o

}

return 0;

ubobo113:00000b00boobooboobobgobooobogoobon
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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 f£ill 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 fill blue \
spring 8 6 8 1.412908

rectangle -0.500000 -0.999999 1.000000 1.000000 fill red \

spring 0.000000 6.000000 0.000000 0.000001 \

rectangle 3.500000 -1.000000 1.000000 1.000000 fill green \
spring 4.000000 6.000000 4.000000 -0.000000 \

rectangle 7.500000 -0.995843 1.000000 1.000000 fill blue \

spring 8.000000 6.000000 8.000000 0.004157

0116 00000@M3000000 QuickAnimation™ 000

B Damped Free Vibration _ o] x|

File MNext Previous All Go Stop Fast  Slow

overdamped critical damped ] underdamped

U117:000000000000000000 QuickAnimation J 0000
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QuickAnimation U0 00000 0O0O0O0O0ODOOO0O0ODOOO0OOO0ODOOO0OOOO0OO02000000
000000000000000000000000000030000000000 vibration.c
ggbobbdobobooboobooobuoboboobobooobbooobboooooon
vibration2.chOOOOOOOOOOOOOODOOO0OOOOOOOO0OOOOOOOOOOO00
0000000000000 00000 qanimate 000 000000 OQuickAnimation™ 00000
guobdgubouooobouooooboobobboooboobodoubodl vibration2.ch
OcChDEDODUODOODOUO0bOo0bDooboboooobobbbuonDgOon vibration3.c
go0odbobooooobobbobobobbo0boobooboUbn popen() O 0O0OO QuickAnima-
tonJO0 OO0 qanimate 0 0000000000000 00O000O0O0ODOOODOOOODOO
ganimateJ ChJ 0o Qoooooooooooooooooobooooooobooooobooo
googooboobooobooboon

00000 wibration2.ch OO OO

/******************‘k***************************************************
* 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.
****~k~k~k*******~k~k~k~k********~k~k~k~k********~k~k~k~k****************************/
#include <stdio.h>

#include <math.h>

L S T S . S

/* The initial position of the vibration is 4.
The initial velocity of the vibration is 0 %/
double overdamped (double t) {
return 4.12xexp(-1.57+t) - 0.12xexp(-54.2xt);
}

double criticaldamped (double t) {
return 4+ (1+6%t)*xexp (—-6*t);
}

double underdamped (double t) {
return 4.06xexp (-0.5%t)*sin(3xt+1.4);
}

int main () {
double t, t0, 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 (gqnmFileName) ;

stream = fopen (gqnmFileName, "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 =*/
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fprintf (stream,

"# ganimate data for animation of vibration systems\n");

/+ The title displayed on the animation x/

fprintf (stream,
fprintf (stream,

"title \"Damped Free Vibration\"\n");
"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 %f %f %f %f fill red \\\n",-0.5, y1-1.0, 1.0, 1.0);
fprintf (stream, "spring %f %f $f %f \\\n", pinlx, pinly-1, pinlx, yl);
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 fill blue \\\n", pin3x-0.5, y3-1.0, 1.0, 1.0);
fprintf (stream, "spring %f %f %f %f \n", pin3x, pin3y-1, pin3x, vy3);

}

fclose (stream) ;
ganimate $gnmFileName
remove (qnmFileName) ;
return 0;

00000 vibration3.cOOOO

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

#include <math.h>

L S T S T S S .

/* The initial position of the vibration is 4.
The initial velocity of the vibration is 0 */
double overdamped (double t) {

return 4.12xexp(-1.57*t) - 0.12*exp(-54.2xt);

double criticaldamped (double t) {
return 4« (1+6xt)xexp (—-6%t);

double underdamped (double t) {
return 4.06xexp (-0.5%t) *sin (3*t+1.
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int main()
double t, t0, tf; // time
double y1, vy2, y3; // displacement

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 =*/

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
(
(

o
o

$f fill red \\\n",-0.5, y1-1.0, 1.0, 1.0);

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

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

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

o
o

o0
o
FhoFh o FhoHh b b

o

fprintf (stream, "rectangle
fprintf (stream, "spring %f

a°
FhoHh oFh FhoEh Fh
ae

o o
o

}
pclose (stream);
return 0;
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QuickAnimation™ D0 0000000000000 00D0D0O00O0 WebOOOOOOOODODO
gooooooooooogg

204 CGlOoOOoOoOoOoOooOooDoOoD

<FORM> O 0O0O0O0O HTMLOODODODOODDOOODOOODOODDODOODDODOODDODOODOOOd
0000000000000 b00D00O00ODODdD Common Gateway Interface (CGD O 0O 0 0O O
0000Oo0o000dobobObOO0o00oooOboooooObOoOO0o00ooDbOo00oooooOobOoOoOoOoOon
O0O0OoOochOOoOoOO cGlOOOOOOO00nOcChCGI Toolkit User’s Guide OO0 OO0 O0OOOO
QuickAnimation™ 000 0000000000000 0O0O00O0O00O0OOCGIOOODOOOO
oooooo

Response.setContentType ("application/x—gnm") ;
0dooooooooobouoooooooooon QuickAnimationTMDDDDDDDDDDDDD

oooooooo

205 webOOOOOOOoOOooOoDOOOO

Unix 0000000000000 Netscape Web 0 00 0 O 0 QuickAnimation™ 0000000
00000000000000 server.home dir/https—-80_or_http/configdOOOOON
00 Netscape WWW OO OOOO mimetypes 1000000

type=application/x—gnm exts=gnm
Apache Web D O OO OO QOOOGOODOODO
application/x—gnm gnm

OO0000 server_-home dir/conf/mime.types U0 000000000 ODODODOOOOWeb
0000obOoobooooooooao
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