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Motivation

A Communication in the Wolfram Blog
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PhD in 1991 on “Symbolic Tools for Dynamics Modeling". 
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Modeling is a symbolic activity
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Modeling is descriptive

Slide 7 of 14

4     conference-YPapegay.nb



x

0

l

x

P

F

Symbol Description Unit
l Length at rest m

k stiffness N.m-1

b damping N.m-1.s
m Mass kg

x Position m

v Speed m.s-1

F Force N

g = 9.81
F = P + Fspring + Fdamp

P = m g
Fspring = -k Hx - lL

Fdamp = -b v
F = m.g

v =
dx

dt

g =
dv

dt
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Modeling is descriptive

Implementation requirement : managing a “context”

What are the variables involved in the model ?

What are the equations involved in the model ?

"Pendulum1"

variableList@"Pendulum"D
equationList@"Pendulum"D

"Pendulum2"

CurrentValue@nbo, 8TaggingRules, listVariables<D
CurrentValue@nbo, 8TaggingRules, listEquations<D
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Modeling is based on variables

Implementation requirement : accessing extended symbols

xy = 5

?xy

y = 0

xy

Clear@xy, x0D
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Modeling is based on objects

Implementation requirement : mimicking object-oriented programming

ModelA"Pendulum", listVars Ø 9Variable@l, Unit Ø mD, VariableAk, N.m-1E, ...=,

listEqs Ø 9EquationAVariableAg, Unit -> N.m-1E ã 9.81, Type Ø ConstantE ...=E

model

ViewModel@modelD
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Modeling is based on programs

Implementation requirement : computable representation of Algorithms

algo êê TableForm

expr = Fold@ReplaceAll, s, Reverse@algoDD

D@expr, bprD

D@algo, bprD

Implementation requirement : computable representation of Numerical Tables
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Modeling led to simulation

Implementation requirement : switching between evaluated and held forms

nmodel = Model@"Pendulum", listVars Ø 8l, k, b, m, x, v, F, g, Fspring, Fdamp, g<,
listEqs Ø 8g Ø 9.81`, F Ø P + Fdamp + Fspring, P Ø g m, Fspring Ø -k H-l + xL, Fdamp Ø -b v, F Ø m.g, v Ø D@x, tD, g Ø D@v, tD<D

Model@Pendulum, listVars Ø 8l, k, b, m, x, v, F, g, Fspring, Fdamp, g<,
listEqs Ø 8g Ø 9.81, F Ø P + Fdamp + Fspring, P Ø g m, Fspring Ø -k H-l + xL, Fdamp Ø -b v, F Ø m.g, v Ø 0, g Ø 0<D

Attributes@ModelD = 8HoldRest<

8HoldRest<

ClearAll@ModelD

GetEquation@m_ModelD := listEqs ê. HRest@mD ê. Model Ø ListL
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GetEquation@nmodelD

8g Ø 9.81, F Ø P + Fdamp + Fspring, P Ø g m, Fspring Ø -k H-l + xL, Fdamp Ø -b v, F Ø m.g, v Ø 0, g Ø 0<
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Conclusion

Good Luck !
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Code

BeginModel@s_StringD := HCurrentModel = s; variableList@sD = 8<; equationList@sD = 8<;L
EndModel@D := HCurrentModel = None;L
DeclareVariable@s_D := AppendTo@variableList@CurrentModelD, sD
DeclareEquation@s_D := AppendTo@equationList@CurrentModelD, sD

ViewModel@Model@s_String, r__RuleDD := OpenerView@8Row@8Style@"Model", BoldD, s<, " "D, Column@Map@ViewModel, 8r<DD<D
ViewModel@Rule@id_, l_DD := OpenerView@8Style@id, ItalicD, Column@Map@ViewModel, lDD<D
ViewModel@Variable@id_DD := Row@8Style@"Variable", BoldD, id<, " "D
ViewModel@Equation@expr_DD := Row@8Style@"Equation", BoldD, expr ê. Variable@any_D ß any<, " "D
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model = WithB8vars = 8l, k, b, m, x, v, F, g, Fspring, Fdamp, g<<, ModelB"Pendulum",

listVars Ø Map@Variable, varsD, listEqs Ø MapBEquation@Ò@@1DD == Ò@@2DDD &, :g Ø 9.81`, F Ø P + Fdamp + Fspring,

P Ø g m, Fspring Ø -k H-l + xL, Fdamp Ø -b v, F Ø m.g, v Ø
d

dt
@xD, g Ø

d

dt
@vD>F ê. Map@Ò Ø Variable@ÒD &, varsDFF;

algo = :tl -> ttburnêt0, tr -> 1 + Hg - 1Lê2 m02, tc -> pc Hg - 1L hc êg, tl -> ttburnêt0,

f -> cp t0
tl - tr tc

hfuel
, tt -> 1 -

tr

tl

HHtc - 1L + bpr Htf - 1LL, UeU0 ->
tr tc tt - 1

tr - 1

tl

tr tc
, tf -> pf Hg - 1L hf êg,

UfU0 ->
tr tf - 1

tr - 1
, Tdm0 -> u0

1

1 + bpr
HUeU0 - 1L +

bpr

1 + bpr
HUfU0 - 1L athrust, s ->

f

106 H1 + bprL Tdm0
>;
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