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WRITING USER-DEFINED FUNCTIONS

INTRODUCTION TO TI-NSPIRE PROGRAMMING

The TI-Nspire graphing calculator is a powerful tool not just for solving equations but also for writing
custom programs. Whether you are a student, teacher, or hobbyist, learning the TI-Nspire
programming guide can unlock the full potential of this device. This article provides a thorough,
step-by-step walkthrough of how to create, test, and deploy programs on the TI-Nspire, covering
everything from the basics of the built-in programming language to advanced techniques like loops,
conditionals, and graphical output. By the end, you will be equipped to write efficient, structured
code that automates calculations, simulates experiments, and even creates interactive learning
tools.

The TI-Nspire ecosystem supports a syntax similar to TI-BASIC but with extensions for CAS and color
displays. Understanding the programming environment—whether using the handheld keypad or the
computer software—is essential for productivity. We will explore both approaches, emphasizing best
practices for error handling, variable management, and code optimization. With the right TI-Nspire
programming guide, you'll move from simple arithmetic scripts to complex programs that leverage
the calculator’s full functionality.

GETTING STARTED WITH THE TI-NSPIRE PROGRAMMING ENVIRONMENT

Accessing the Program Editor

To begin programming, locate the Program Editor on your TI-Nspire. On the handheld, press
Home, then select Program Editor (found under the Add To menu or the Actions menu depending
on the OS version). On the computer software, click Insert then Program Editor, or use the shortcut
Ctrl+l. The editor presents a template with a function or program declaration. You will see a
placeholder like Define progname()=Prgm ... EndPrgm. This is the skeleton for every TI-Nspire
program.

The editor also allows you to create user-defined functions (which return a value) versus programs
(which perform actions but do not return a value). For most automation tasks, you will use
programs. However, functions are useful when you need to compute a result that can be used in
other expressions, like in the Graphs & Geometry application.

Key Syntax Rules

TI-Nspire’'s programming language is case-insensitive for commands but case-sensitive for user-
defined variable names. Each statement typically occupies its own line, though you can use the :
colon to combine multiple statements on one line (though this is discouraged for readability).
Comments are added with © (the copyright symbol) on TI-Nspire handhelds, or simply using /* */
on the computer software. Always indent your code logically inside loops and conditionals to avoid
mistakes. The editor does not auto-indent, so manual spacing is required.

A fundamental concept in any TI-Nspire programming guide is the use of local and global
variables. By default, variables created inside a program are local unless you explicitly prepend
Global to the name. Using local variables prevents conflicts with other programs and the home
screen. For example: Local a,b declares a and b as local within the program.

BASIC COMMANDS AND STRUCTURES

Input and Output

To interact with the user, use Request for input and Disp for output. For numeric input, you can
use Input and Prompt (though Prompt is less common in newer OS). The Request command
displays a dialog box and stores the response as a string. For example:

Request "Enter radius", r
r:=expr(r)
Area:=m*r"2

Disp "Area is ", Area

Here, expr() converts the string to a numeric expression. Always validate user input to avoid
runtime errors. You can also use Disp at any point to display intermediate results, which is helpful
for testing.

Conditionals and Loops

Decision making is done with If, Elself, Else, and EndIf. For example:
If x>0 Then
Disp "Positive"
ElseIf x<0 Then
Disp "Negative"
Else
Disp "Zero"
EndIf

Loops include While, For, and Loop. The For loop is extremely versatile:
For i,1,10

Disp 1
EndFor
You can also use step increments like For i,1,10,2 to step by 2. The While loop continues as
long as a condition is true; use Exit to break early if needed. Proper use of loops is a hallmark of
efficient TI-Nspire programming.

Lists and Matrices

TI-Nspire excels at handling lists (arrays) and matrices. To create a list inside a program:
mylist:={1,2,3,4}. To access elements: mylist[3] yields 3. You can use list operations like
augment, subseq, sort, etc. For matrices, use [[1,2],[3,4]] and index with mat[1,2]. These
data structures allow you to process large datasets efficiently without repetitive code.

When to Use Functions

While programs are great for interactive scripts, functions are better when you need a reusable
computation. A function is defined with Define f(x)= followed by an expression or a block with
Func ... EndFunc. For example:
Define quad(a,b,c)=
Func

Local disc

disc:=b"2-4*a*c

Return ( —b+V(disc))/(2*a)
EndFunc
Now you can call quad (1,0, -4) anywhere in the calculator to get the root. Functions can return
only one value, but that value can be a list or matrix for multiple outputs. Always include Return or
the last expression is returned automatically. This TI-Nspire programming guide emphasizes using
functions for clarity and reusability.

GRAPHICAL PROGRAMMING AND DRAWING

Accessing the Graph Screen

One of the most exciting aspects of TI-Nspire programming is the ability to draw on the graph
screen. Use SetGraph and Draw commands, or manipulate the geometry environment via Send the
TI-Basic commands. In newer OS, the Draw commands work inside the Graphs & Geometry
application when you switch to that view. Common commands include ClrDraw (clear screen),
Line, Circle, Text, and PtOn. For example:

ClrDraw

Line 0,0,1,1
Circle 0,0,1
Text "Hello", -1,

1.5

Coordinates are in the current graph window settings. You can change the window using ZoomStd or
SetWindow. Graphical output is perfect for simulations, plotting functions, or creating animated
demonstrations.

DEBUGGING AND ERROR HANDLING

Common Errors and Fixes

Errors in TI-Nspire programming often arise from syntax mistakes: forgetting EndIf or EndFor,
mismatched parentheses, or using global variables inadvertently. The debugger (available in the
computer software) allows you to step through code. On the handheld, use try ... Else for basic
error trapping:

Try

x:=1/0
Else

Disp "Division by zero"
EndTry
This prevents your program from crashing and displays a user-friendly message. Another helpful
technique is to comment out sections of code to isolate faulty lines. Use the © symbol on handheld
to comment a line.

Optimizing Performance

TI-Nspire calculators have limited processor speed and memory. To make programs run faster, avoid
unnecessary loops: move invariant calculations outside of loops. For example, instead of computing
a factorial inside a For loop repeatedly, precompute it once. Use local variables to reduce memory
overhead. If your program uses the same list repeatedly, store it in a local variable rather than
recreating it each time. Also, prefer For loops over While when the number of iterations is known,
as For is often faster.

ADVANCED TOPICS IN TI-NSPIRE PROGRAMMING

Working with CAS (Computer Algebra
System)

Models with CAS support allow symbolic manipulation directly in programs. You can use functions
like expand(), factor(), solve(), diff(), integ() inside your code. This opens up
possibilities for symbolic algebra solvers, derivative calculators, and dynamic mathematics.
However, be aware that CAS commands consume more memory and may be slower. Always test
your code on both numeric and symbolic inputs to ensure robustness.

Interacting with Other Applications

TI-Nspire has a unique feature: programs can send data to and from other applications such as Lists
& Spreadsheet, Data & Statistics, and Geometry. For instance, you can create a program that reads
a list from a spreadsheet, processes it, and writes the results back to a new column. Use the
SetCell or GetCell commands. In the Graphs & Geometry application, you can create geometric
objects programmatically using NewGeo commands. This cross-application capability makes TI-
Nspire a truly integrated environment.

Creating Menus and Interactive Programs

To build user-friendly programs, create a menu system using Menu and EndMenu. The Menu
command displays a popup list of options. Each option triggers a Case block. For example:
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Menu "Main Menu", "Calculate Area", A, "Calculate Volume", B, "Quit", Q a series of If statements.
Lbl A
// code EXAMPLE PROGRAMS: STEP-BY-STEP WALKTHROUGH
Goto Q
Lbl B . .
I e Program 1: Quadratic Solver with Error
Lbl Q

stop Handling
Note that Stop terminates the program. Using Goto and Lbl can make code harder to read; _ _

id . If stat t ith instead. H f \ | Goto i Define quad solver()=Prgm Local a,b,c,disc,x1,x2 Request "Enter a", a Request "Enter b", b
consider using statements with user responses instead. However, for simple menus, GOto is  poquest "Enter c*, c a:=expr(a): b:=expr(b): c:=expr(c) disc:=b~2-4%a*c Tf disc<® Then Disp

acceptable. Another method is to use Request to ask for a number corresponding to a choice, then  “Ng real roots" ElseIf disc=0 Then xl:= -b/(2*a) Disp "One root: ", x1 Else xl:= (-
b+V(disc))/(2
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