Information file for using CAT
-version 2.0.0

CAT: Complex Analysis Tools is a strong packagéuottions that helps to solve problems in
complex analysis. The functions in CAT have mangsgalities for adjustments, e.g. most
functions can show the used steps.

Installation of CAT:

Use TI-Connechttp://education.ti.com/us/product/accessory/cotiniégfeatures/software.html
Right click on the CAT group file, and in the caxttbox click [Send To}- [Connected Tl Device]
— [Archive]. The size of CAT is 16,500 bit.

Notes on CAT:

* In CAT the letter i will always be read as v-1.

» In CAT a complex function is referred to as Z and g(warl,var2) +*y(varl,var2) or just
Z = ¢ +i*y — wherep andy are real functions.

* Many functions require that the Complex Formattiset to REAL.

» CAT was developed in TI-BASIC on a Voyage 200 ansldtks with the TI89 and TI92+
calculators as well (AMS 2.09 recommended).

* In some cases you must underscore a variablex likestead of x. Otherwise the variable
will not be assumed compleXhis should not be necessary when using CAT functions, but
build-in functions such as limit() and conj() reguunderscored variables.

» CAT takes advantage of the Advanced Symbolic Manage@tandard (ASMS).

The functions of CAT:

cauriequ(Z) — Calculates the Caury-Riemanns equatis:
Returns: true if the function is differentiablehetwise false.
dg dy d¢ _ dy
i . dvarl dvar2 dvarl dvar2
Returns — in show step mo 2/. dg dg”  dg _ dy
d

var2 dvarl dvar2 dvarl

tanalyt(Z) — Tests if the complex function Z is anbytical:
Returns: the test result —as cauriequ().

d¢ dg dp  dy

—ij . dvarl dvar2 dvarl dvar2
Returns — in show step mo ;/. dg do dg . dy
d

var2 dvarl dvar2 dvarl
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cross(Z1,22):

Returns: the complex cross product of Z1 and Z2.
Returns — in show step motﬁﬂﬁ* Z2,Im(41* 22)}

curl(2):
Returns: the complex curl of Z.
5 v _
i . dvar2
Returns — in show step mo Z/. d dg  dy
dvarl dvarl dvar2
div(2):
Returns: the complex diverges of Z.
P dy _
i . dvarl
Returns — in show step mo ;/. d dy . dy
dvar2 dvar2 dvarl
dot(Z1,Z2):

Returns: the complex dot product of Z1 and Z2
Returns — in show step mo@ﬁ* Z2 Re(@1* ZZ)}

grad(2):
Returns: the complex gradient of Z.
d¢ dy _
i . dvarl dvar2
Returns mshowstepmo;f. dg dg dp  dw - dg . dl//)
dvar2 dvarl dvarl dvar2 dvar2 dvarl
poten(Z):
Returns: the complex potential of Z.
dz d’z
. dvarl d(varl)?
Ret - h t )
eturns — in show step mo eOIZ 427 427 427
dvar2 d(var2)®> d(var)® d(var2)?
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harmconj(o,point) - Calculates the conjugation of harmonic caplex function:

Returnsxy
Returns — in show step mode:
dg (point(LHS(var)), n) va}rZ dgO.n) 4, _
dvarl point(LHS(var 2)) dvarl
dy(&,var2) Vﬁ}fl dy(é var2) | Vﬁ}fz dpo.n) 4 _ Vﬁ}fl d(E,vard) yo oo rHs)
dvar2 . dvar2 . dvarl . dvar2 P
point(LHS(varl)) point(LHS(var 2)) point(LHS(varl))

Note: The point must be given as an equation:

- LHS is a function of two variables. The name ismmortant but the first argument must be varl
and the second var2.

- RHS is the function value in the point.

laplaceq(p) —Laplaces equations:

Returns:{ d2¢ + d2¢ d2¢, + d2¢, }
dvar)? dvar2)? dvar)? d(var2)?
d2¢ d2¢ d%p , d%
dvar)? d(var2)? dvar)? d(var2)?
d2y d2y d%y . d%
dvar)? dvar2)? d(var)? d(var2)?

Returns — in show step mode:

cexpand(Z) or cexpand({Z,cvar}) —Complex expansion:
Returns: the expanded expression.

Note 1: In the returned expression complesll be replaced by i.
Note 2: No show step mode.

climit(Z,cvar,limit) or climit(Z,cvar {limit,hand}) —Complex limit:
Returns: the complex limit.
Note: No show step mode.

poles(Z,cvar) —Poles:
Returns: the poles in a list.
Note: No show step mode.

croot(n,2):
Returns: the complexXfroot(s) of Z in a list.
Note: No show step mode.
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Examples of use:

1 aebra|cate | other Frantolclem Up] | Fllgebr*a I:alc ther|PramIo|clenn Up| |

L] cr‘nnt(S/El

lputen[(x—x-u-ijs] £4.287F o, 22/3 2.3 223§ p.oZp
'6-x3—6-x-[3-u2—1]+[6-x3-'=|+6-x-'=|-["‘ morooti?, x+ g 4 Je+ig -[x+i-ar
lcurl[(x—x-g-ijs] 'tahalut[(x+'=l-i)3] Lrue

6-x3'9+3-x2-u'[92—3] lgr‘ad[[x—x-g-ijs]

lc,expand[(x—g-ijz] x2—2-i-><-g—-=|2 x3-[3—3-92]—3-x2-[3-92—1]+[3-><2"=l'["
cexpand{{x—y¥id™2>
CAT RAD AUTD FUNC 7780 CAT RAD AUTD FUNC 7780
i 1 Fer Faw T Fav
Fllgebr*a Ealc, Dther*TPr‘ngDTElean Up@ - E Algebra Ealc, Dther*TPr‘ngDTElean Upﬁ
-emlag ==
g3 a)
. caur‘lequ[l:x +uy-i) ] " h;?""l'"":":'”J[U -3 K2, WOE, B =0
[..¢=x*(xA2_3*HA2}.. R L , [ $'x{B, ni=0 Jid =B, nr,n
M= Tk Pyt 2okt Mg y= —Eooky ! U gD, g =Eag -T2 M g, g,
. 1ap1aceq[(x+u-ijs] " zetflags() Dore
["¢=x*(x*2—3*u"2)" ! tw=gkn" M4 'y= lhar‘mcuni[uS—E-H-xz,u(D,D)=EI]
s (Tt T R Mgt gyt My s e 3-><--=|2
laplaceg? {x+uid™3> Lrmecond iyt I—F¥g¥xe™2  w{0, 0>=0>
CAT RAD AUTD FUNC 10780 CAT RAD AUTD FUNC 12780

How to change the flag-settings:

To ensure the end-user a high level of flexibi@#T offers a utility that can change how the
functions behave.

To enter the utility execute the program setflags()

k1 e a|cate [t e FramTolc1 e Us| |

SET FLAGES MAIW MEHU

CAT wersion 1.00
Feleased: 10-05-Z2004
Select menud

Ent.er=0k

setflags{>

TYFE OF UZE £3*t4 + [ENTERI=0K AMD [EZCI=CAMCEL

Push ENTER or ESC to get the main menu:

e d2br | oate ot rer FranTolciee Us| |

ZET FLAGE MEMU

Can change the flag-settings
of the functions in
Complex Analysis Tools
Authori Mads Sendergird
sondermadihotmail.com

CEnter=0K__» ESC=CAMCEL »

setflags()
CAT

EAD AUTO FUNC 0/80

By pushing the arrows-1| — or a number from 1 to 5 you can now interact ephogram:

3: Here you can reset the flags for CAT.
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4: Gives the start-up info again.
5: Gives the more general information on CAT.

The other selections give menus where specificgdsof flag-setting are possible. In these menus
the currently enabled settings are marked¥y(the OK character) and disabled by &’

1: In this menu you can change the output formath@function in CAT:

Prefer ®Show step(s)?:
1-Yes: If possible a function will return the steps usedcalculating the result.

2 -No: A function will only return the result.

Prefer ®i?:

1-Yes: All CAT functions will always return expressionserei is replaced by the
letter i.

2 -No: Unless it is specified in a note then CAT alway ngturn expressions where

J-1 =i

Use a Func name:

1-Yes: You can specify an often used complex functio@AT. The complex

function will automatically generate an-easy-to-uagable that isn’t underscored. So
z will correspond to z_ as long as you execute @&ictions from the cat\ directory.
If you define z as a func name and write conj(a) get conj(z_) otherwise you
conj(z) returns z.

2 -No: No function will be specified.
Set name of Fundonly if: Use a Func nameis set to Yes): Give a function name.

Define Func(only if: Use a Func nameis set to Yes): Define the function.

2: In this menu you can change the name of varl ar@ithat is used in CAT
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What's new?
| have made improvements to most functions. Amdegrmprovements is the automatic
underscoring of complex variables, and the “funmeawill also be underscored automatically.

New updates?
Maybe | will add some tools for residues, compleegration and some graphical tools.

Thanks to:
Bhuvanesh Bhatt for enlightening me on the howrtdescore variables to make sure that they are
viewed as complex.

Copyright 2004 Mads Soendergaard:

You are free to distribute the files of the enting file on any medium. As long as CAT is kept on a
calculator the setflags() file must be there tbgou are sending CAT from one calculator to
another, you must also copy the setflags() fileu doe not allowed to use the code or parts of the
code unless you give me the credit of being a goafcode. It is not allowed to copy any part or
in any other way use parts of the CAT tools codeommercial software.

Disclaims: 1 am not responsible of any damage/problems thak @#ght cause on your
calculator, neither of any damage/problems caugdduits in the documentation of CAT.

Other issues:f you want to ask some questions or if you finboug then write to me:
Mads Soendergaard, mailmndermad@hotmail.com

-The release date of this document is 07-09-2004.



