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plotreset;

intrecet;

m Functions and Variables Used in This Tutorial

asprat, bifuremap, bifurc3Dmap, bimap, boxrat, classifymap, cobweb, elgsyzmap, eigvalmap, findpolyiix, imsize,
inireset, iterate, jacob, jacebval, mapcomp, mapval, nfindfix, nfindpelyfix, parmval, penodmap, phazer. phazer3D, plotreset,
plrange, plranpe3D), pomtcon, portrartmap, porirart3Dmap, ptsize, ranpeflag. ranger, residualfix, sethack, zetcolor, zetmap,
setde, setparm, setstate, slopevec, stmpsol, sy=id, sysreport, iimeplot, and viewmap.

m Description of Svstems Used in This Tutorial

In thiz tutonal, cur objective 13 to 1llustrate the use of the fimchions defined for iterated mappings. For examples, we
will uze the logstic map for a 1D caze, the Henon map for a 2D caze, and a combination of the two for a 3D caze. In mamy
caszes, 1t 1s useful to apply some of the fimetions directly to terates of the map. For example, if we are studying a map f{x],
then cne way nfﬁnﬂmgurhltsufpenﬂdmnlstﬂlﬂukfmﬁxedpnmufﬂﬂx]] Mozt of the fimehions used m DvnPac for
mappings allow an optional final argument which 1z the level of composition desired. We wall see a number of examples of

m Logistic Map

The logistic map 1z discussed in many references. A verv complete and readable dizcussion 15 given in Chapter 10 of
Nonlinear Dynamics and Chaos by Steven Stm-e;atz Addizon- Wes]m 1904, Many of the interesting properties of the map
were dizcovered by the mathematical biclogst Robert May (" Smple Mathematical Models with Very Complicated
Drvnamics,” Nature 261, 439, 1976.) The basic form of the map 1=

Xerl = FXall -X4) .

As 1z well-lmown this map exhabits a wide and mmteresting range of behavior 2 713 vaned. We define the system for DvnPac,
starting by the setmap command.



setmap ;

setstate[{x}] ; setparm|[{=}] ; paemval = {3.2}; slopevec = {exx=zx (1 - x) };

sysreport

SYSTEM DEFINITION (10.6&7)

Jystem name sysname = Syatem

Jcate wector statevec = {u}

Jtate units stateunits = {}

Jlocpe vector slopevec = {r+(l - x) = x}
Parameter vector parmwec = {r}
Parameter values parmval = {2.d}
Parameter units wvector parmuanits = {}

Time unit timeunit =

Fy=tem Type = mapping

We could use this same funchion as the slope for a differenfial equation. The command =et de switches back to
differential equation mode. The primary difference m the two modes i3 the actual stepping algonthm used in constructing
solutions -- a Funge-Kutta step for a differential equation, and a map rteration for the mapping. It 1z onlv at that basic level
of code that the two modes differ.

setde;

sysreport

SYSTEM DEFINITION (10.67)

Jystem name sysname = Syatem

Jcate wvector statevec = {x}

Ftate units stateunits = {}

Jlope vector slopevec = {r+ (1l - x) = x}
Parameter wvector parmwec = {r}
Parameter wvalues parmval = {2.d}
Parameter units wector parmanits = {}

Time unit timeanit =
Jy=tem Type = differential egquation

We refum to the map sething.



setmap ;
We start by viewing the map.

viewmap|[];



