w 10 Minutes of Code UNIT 7: SKILL BUILDER 3
TI-NSPIRE CX™ WITH TI-INNOVATOR™ AND TI-RGB ARRAY™ TEACHER NOTES

Unit 7: The TI-RGB Array Skill Builder 3: Sequencing

In this lesson, you will make the top row of LEDs light up Objectives:
from right to left and the bottom row light up from left to e Use any key to end the program.
right, all happening at the same time. e Use a For...EndFor loop to control both rows of
LEDs at once.
Take a close look at the numbers on the LEDs on the TI-RGB Array. The top row goes
from 0 to 7 (right to left) and the bottom row goes from 15 to 8 (left to right). If we use a
For |, 0, 7 statement to light up the top row, then what expression can we use to light
up the bottom row in the opposite direction?

1. Start a new program — we call it sequence() - and add the statements ey -1 [ *10MoC
Send “CONNECT RGB” = .
Fori, 0, 7 ::i? "CONNECT RGB"
For:, 0,7
:-E_l:’ldFOI"
EndFor =

to control the top row of LEDs

2. Inthe For loop, write the three statements to turn on light # i (we are using ~sequence - =
yellow), wait a moment, then turn it off: Eeﬁne sequence()- .
Send "SET RGB eval( i) 255 255 0" Send "CONNECT RGB"
. Fori, 0,7
Wait .2 Send "SET RGB eval(f) 255 255 0"
wait .2

Send "SET RGB eval(i) 00 0" T R evalty 000"
|

EndFor

Teacher Tip: We are developing this program from the inside out: get something working
then build upon it: bottom-up design.

3. Test the program. You should see the top row of LEDs light up from right to

left once.
We need to make the bottom row light up going from left (15) to right (8) in the voequence i 5
same loop. Send "CONNECT RGE” -
Fori,0,7
When i varies from 0 to 7, what expression varies from 15 to 8? Send "SET RGB eval(i) 255 255 0"
Send "SET RGB eval(15-i) 255 255 0"
Answer: 15— i (do the mathematics!) Wait 0.2 ‘
Send "SET RGE eval@) 000"
4. Right after lighting up Led # i also light up LED # 15-I with the statement g SETROBevalEEmm 0007
Send “SET RGB eval(15 - i) 255 255 0” o

and turn it off after the Wait statement, too.
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Teacher Tip: Here’s an opportunity to teach about the linear relationship between the
points (0,15) and (7,8). Use point-slope form to develop the equation of the line
y=15-x.

TI-RGE Armay Sim

5. Run the program again. You should see two LED’s light up, the top row going
from right to left and the bottom row going from left to right. The program ends
after one pass.

Next, create a loop to make the program continue until a key is pressed.

Teacher Tip: Students will ‘wrap’ the code in a loop structure by adding a statement before
and another statement after the loop body. There is an elegant way of doing this on the TI-
Nspire CX which is shown below...

i % 1 Actions rap [l X
We will use an unusual control structure here: Loop...EndLoop. 2 Check Syntax ¢1 If
i ; : . i= 3 Define Variable: 2 If...Then...EndIf
This structure must contain an Exit or a Stop statement somewhere in the 1« NCT 3 If...Then..Else...Endif
4 Elself...Then

loop body. Our exit/stop will be triggered by the [esc] key by using getKey(0) .:5(‘) g ;gﬂsm c For EndFor

in an If statement. 27 Mode & While...EndWhile
= 8 Hub 7 Loop...EndLoop
9 Draw 8 Try...Else..EndTry
H . S bl 9 CUErr
Exit transfers control to the first statement after the EndLoop statement. arraysimsetrgbly, 255, ST=T
arraysimsetrgb\15-i, asserr
Stop ends the program immediately. Wait 0.2 nd

Do not access this structure just yet.

Teacher Tip: Infinite loops can be a problem. If a program is stuck in an infinite loop
repeatedly press the ON/HOME key until you see a ‘Break’ message.

Exit can also be used in For and While loops but this leads to sloppy programming habits.
There can be more than one Exit in a loop. This can also be confusing, but useful at times.

6. First select the entire For...EndFor loop by S'eque'nce : 8,2

Prgm 2

Place the cursor in front of the word For Sard "CONNECT RGB

Hold [shift] and press [downarrow] to select everything down to and Ennad
Send "SET RGB eval(j) 255 255 0"

including EndFor Send "SET RGB eval(15-i) 255 255 0"
Wait 0.2
Send "SET RGE eval(i) 0 0 0"
Send "SET RGB eval(15-i) 0 0 0"
EndFor|

©2019 Texas Instruments Incorporated 2 education.ti.com



w 10 Minutes of Code UNIT 7: SKILL BUILDER 3
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7. Now choose the Loop...EndLoop structure from » Sequence oS08
Menu > Control > Loop...EndLoop Loop .
The Loop statement appears above For and EndLoop appears after EndFor. F‘;}‘;’?SET RGB eval() 255 255 0
Send "SET RGB eval(15-1) 255 255 0"
Wait 0.2

Send "SET RGB eval(i) 0 0 0"
Send "SET RGB eval(15-1) 00 0"
EndFor
EndLoop

{ER . . *10MeC .Sim X
8. Inthe For loop at the bottom add the simple If statement: ’;;;)u:er:;; = 929
If getKey(0) # “ ” : Stop 07 ’

Send "SET RGB eval(i) 255 255 0"
Send "SET RGB eval(15-1) 255 255 0"

Which means that if a key is pressed, Stop the program. getKey(0) does not Wait 0.2 "
pause the program but getKey(1) does. Try placing this If statement in ?,Z“i 23 igg eza:flfo_o)goo
different places inside the Loop loop to see the different effects but watch out o S oyl0) = vese”: stop

]_EndLoop -

for an ‘infinite’ loop!

The colon character (:) is found on the punctuation key to the right of the letter

g.
Teacher Tip: Why do we use Stop rather than Exit? Stop halts the program immediately.
Exit will exit the For loop but not the Loop loop. This type of program can be written using a

While loop as well.
The primitive If statement with no Then, Else, and Endif simply executes the next
statement when the condition is true and skips it when the condition is false.

9. Run the program and notice the effect: does it appear that the lights are
moving ‘around’ the board? When the program is running press any key to
end it.

Teacher Tip: Challenge students to complete the following scenarios:

e Can you make only one LED move ‘around’ the board? Start at 0, go to 7, then go from
15 to 8. Use two methods: 1) using two For loops and 2) using one For loop. Like a light
moving around a movie theatre marquee.

e Turn off the previous LED before turning ‘this’ one on. Gives a different visual effect.

o Make a group (use an argument to the program) of LED’s fading away as they move
around the board. The first is the brightest and each one in the group is dimmer like
Kitt’s hood light from Knight Rider or Cylon ‘eyes’ from Battlestar Gallactica.
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