Programming Control Structures

Name: Solutions

Part I – Control Structures

Directions: Briefly describe each of the following control structures.  Be specific about what the commands in brackets (denoted by “…”) are being controlled to do.

1) repeat(5){…}  This will cause the commands in brackets to be executed 5 times

2) while(true) {…} The commands in brackets will run infinitely because the given 

         condition (true) is always true.

3) if (condition) {…} else {…}  If the given condition is true, the commands in the 

                                                     first set of brackets will be executed.  If it is false, the

commands in the second set of brackets will be executed.

4) do {…} while(condition);  The commands in brackets will run as long as the given 

         condition is true.  The condition is checked at the end of the loop.
Part II – Explaining Programs

Directions: For each of the given programs, answer the questions that follow.

1) Questions are on the back.

[image: image1.png]#define FWD_TIME 100
int REV_TIIE = 30;

task main()

¢
SetPover (OUT_A + OUT_C, 5);

while (true)

¢

OnFwd(OUT_A + OUT_C);  Vait(FUD_TIME) ;
Rev(OUT_A + OUT_C);  Wait(REV_TINE);
FEV_TIME+=20;

)




a) Explain exactly what is going on in the program above.  Be specific about power levels and ports. 

A constant called FWD_TIME is defined with a value of 100; a variable named REV_TIME is defined and given an initial value of 30.  Motors A and C move forward at power level 5 for FWD_TIME (1 second), and then reverse for the REV_TIME (initially at .30 seconds).  REV_TIME increases by 20 each time the loop is executed.  Because these commands lie in a while loop with the condition (true), they are executed an infinite number of times.

b) In which direction are motors A and C running 6 seconds into the program?    Reverse
2) 

[image: image2.png]#define MOVE_TIME 200
int pover_level;

task main()
¢
while (true)
¢
power_level = Randon(7);
it (pover_level>a)
{SetPover (OUT_A + OUT_C, pover_level) ;
OnFwd(OUT_A + OUT_C) ;]
else
{DEE(OVT_A + OUT_C) ;)

Wit (HOVE_TTHE) ;




a) Explain exactly what is going on in the program above (front side of the page).  Be specific about power levels and ports. 

A constant called MOVE_TIME is defined and given a value of 200.  A variable called power_level is defined and given an initial value that is a random number (0-7).  If the value of power_level is greater than 4 (5, 6, 7), Ports A and C are set to this power level, and begin to move forward for MOVE_TIME (2 seconds).  If the value of power_level is 4 or less (0, 1, 2, 3, 4), Ports A and C will be off for 2 seconds.  The computer will assign random values to the variable power_level an infinite number of times.

b) What will the robot be doing if the number 4 was randomly generated as the value of integer power_level?

The robot will not be moving (Ports A and C would be off)

c) What will the robot be doing if the number 5 was randomly generated as the value of integer power_level?

Motors A and C will move forward at power level 7 for two seconds

Programming Examples #3 – Control Structures

Name: Solutions

Directions: For each of the given programs, answer the questions that follow.

1) 


[image: image3.png]#define TURN_TIME 75
int COUNTER - 0;

task nain()

¢
a0

¢

OnFwd(OUT_A + OUT_C)
Wait(30);

Rev(OUT_C) ;

Waic (TURN_TIIE) ;
COUNTER 4217

)

while (COUNTER < 10 ;
OEE(OUT_A + OUT_C)
v





a) Explain exactly what is going on in the program above.  Be specific about power levels and ports. 

Motors A and C move forward at power level 7 for .3 seconds.  Motor C moves reverse for the value of TURN_TIME (.75 seconds).  At the end of the loop, the variable COUNTER (which has an initial value of 0) increments by 1.  These commands are executed while the value of the variable COUNTER is less than 10.  Then, Motors A and C turn off.

b) How many times are the commands in the “do” brackets executed?

10

2) 
[image: image4.png]int REILLY;

task main()
{ vhile(true)
(RETLLY = Randon(40) ;
A€(FEILLY > 20 66 REILLY
{OnFud{OUT_A + OUT_C) ;)

27 &6 REILLY != 22)

else
{ORev {OUT_A + OUT_C) 7}

Tait(300);:})




a) Explain exactly what is going on in the program above.  Be specific about power levels and ports. 

The variable REILLY is given a random initial value (0-40).  If REILLY is greater than 20, less than or equal to 27, and not equal to 22, Motors A and C move forward at power level 7 for 3 seconds.  Otherwise, Motors A and C move reverse for 3 secnods.  This task is loop infinitely, with a new value of REILLY being assigned each loop.

b) For what values of the variable REILLY will the robot move forward?



21, 23, 24, 25, 26, 27

c) The following random values are assigned to REILLY (1 for each loop): 25, 36, 7, 24.

What will the robot be doing 10 seconds into the program?

The robot will be moving forward (Motors A and C forward at power level 7).

3)

[image: image5.png]int TOTAL_TIME=0; int FWD_TIME; int TURN_TIME;

task nain(]
¢
a0
{FUD_TTHE = Random{20) ; TURN_TTHE = Random{10) ;
OnFwd(OUT_A + OUT_C) ;
Wit (FUD_TINE) ;
Rev{OUT_A) ;
Wit (TURN_TTIE) ;
TOTAL_TIME += FUD_TIME;
TOTAL_TINE += TURN_TINE:}

while [TOTAL_TTUE
OEE(OUT_A + OUT_C)

00)




a) Explain exactly what is going on in the program above.  Be specific about power levels and ports. 

A variable named TOTAL_TIME is defined and given an initial value of 0.  A variable named FWD_TIME is given a random initial value (0-20), and another named TURN_TIME is given a random initial value (0-10).  Motors A and C move forward at power level 7 for FWD_TIME, and then Motor A moves reverse (C still moving forward) for the TURN_TIME.  FWD_TIME and TURN_TIME are both added to the variable TOTAL_TIME.  This loop runs as long as the variable TOTAL_TIME is less than or equal to 300.  Then, Motors A and C turn off. 

b) What is the minimum # of loops that will occur before the robot stops moving?  (Hint: Consider the maximum possible values of FWD_TIME and TURN_TIME)

Minimum # of loops = 11 
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