Programming Lab 3: If/Else and Loops
Due March 22
Sometimes we want one thing to happen if a condition is true, and something else to happen if it isn’t.  If I’ve got enough money in my wallet, I’ll pay with cash.  Otherwise I’ll pay by credit card.  If it’s before 7:00am, I’ll take I-95.  Otherwise I’ll take a back route to avoid traffic.  If there’s milk in the refrigerator, I’ll add some to my coffee.  Otherwise I’ll drink it black.  
Really, we have a situation where something is either True, or it is False.  When we have something that is either True or False, it is known as a Boolean value.  (Note: in programming, we really don’t have “maybe” as a possible answer.  It’s either “yes” or “no”, or True or False).  
So far when writing a program, we’ve either had instructions done in order (do the first instruction, then do the second instruction, then the third, e.g., penguin turn to face hole, penguin walk to hole, penguin move down 1 meter) or they’re done together (do together:  penguin move forward 1 meter, penguin walk).  We’re going to add another way of ordering statements: the If/Else  order.  For example, if the hole is wider than the penguin’s width, the penguin moves down into the hole.  Else the penguin turns away.  In this case, the penguin only moves down the hole if it is True that the hole is wider than the penguin.  If it is False that the hole is wider than the penguin, the penguin turns away.  
Shall we try this new way of ordering our instructions?
Part 1:
Step 1: Rather than start from scratch, let’s use a program from the last lab.  Open penguinhole.aw2.
WE’re going to modify this so that after the penguin.walking  distance to hole, we check if the circle is wider than the penguin.  If it is, the penguin will fall down the hole.  If it isn’t, the penguin will turn away.
Step 2: From the bottom of Alice, drag the If/Else into the programming methods window and drop it between penguin.walking…   and penguin.move…   Select True as a place holder (If this is true, we’ll do this.  Else we’ll do that).
Step 3: Now what we want is to modify the if condition to say “if the circle is wider than the penguin”  Make sure the circle is selected, so you can see circle’s details in the bottom right window.  Select the functions tab.  Scroll down until you find the “circle is wider than” function, and drag that over “true”  in your programming methods window.  Select the entire penguin.
Step 4:  We want the penguin to move down 1 meter if and only if the circle is wider than the penguin.  To make that the case, drag the instruction “penguin move down 1 meter”  up so that it is directly below the “if circle is wider than penguin” condition.
Step 5: Now let’s make something happen if the circle is NOT wider than the penguin (i.e., the Else condition):  Select the penguin.  Under methods, find “penguin turn” and drag that under the Else condition (but make sure you stay inside the green-blueish background so that you’re attaching the “penguin turn” instruction to the “Else” condition).  Select right and .5 revolutions.
There you go.  You’ve just added your first if/else condition to your program.  
Step 6: Save your program as penguinif1 and play it.  At this point it should play just like it played before – the penguin should turn to  face the hole, then walk right over the hole, and then fall down the hole.  That’s because the condition “If circle is wider than penguin” is true.  
Let’s alter the scene so the circle is no longer wider than the penguin.
Step 7:  Click on the “Add Objects” button under the world view.  The “Add Objects” button allows you to modify your initial scene.
Step 8.  Select the resize button (on the upper right).  Click on the circle in the scene.  Now make it a good deal smaller than it currently is.  Aim to make it clearly smaller than the penguin.
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Step 9.  Save your world and play.  Does the penguin turn away?  (If the penguin still falls down the hole, your hole may still be too large.  Repeat steps 7-9 until the penguin turns away.
At this point we’ve got one instruction happening if the circle is wider than the penguin, and a different instruction happening otherwise.  You can have more than one instruction happen for each of these conditions.  For example, if the circle is not wider than the penguin, the penguin could turn away, then walk a few feet, and then flap his wings and say “goodbye”.  All of this would happen only if the circle is not wider than the penguin.  Let’s add this:
Step 10: Add a variable (remember from last lab?) On the right, click on “Create new variable”.  Name the variable “numflaps”, make sure it is a number, and select the value to be “3” (using “other”).
Step ll: Select the penguin in your world.  Make sure the methods tab is visible under details, to the left.  Drag the “walking x” into the programming methods window, right below the “penguin turn right .5 revolutions”  instruction (and still inside the greenish blue area).  Select 0.25.
Step 12: Under the penguin’s methods, drag the wing_flap times instruction into the programming methods window and drop it right below the penguin.walking  x=0.25, but still inside the greenish blue area.  As long as it is in this greenish blue area, it is part of the if/else condition.  Select 1 for now.
Step 13:  Drag the numflaps variable over the 1, resulting in penguin.wing_flap times = numflaps.
Step 14: Locate penguin.say under the methods and drag this in the greenish-blue area right under penguin.wing_flap instructions in the programming instructions area.  Make the penguin say “goodbye”.
Step 15: Save and play.  If the circle is still small, the penguin should turn around, walk a few feet, and then flap his wings 3 times and say “goodbye”
Step 16:  Now, following steps 7-9, alter the circle so that it is big enough for the penguin to fall down.  Save and play.  Does the penguin fall down?  Anything else?  
Step 17: Finally, grab the “penguin say Goodbye” instruction (right below the penguin.wing_flap instruction) and drag it OUTSIDE AND BELOW the greenish blue area.  Now it is not part of the if/else statement.  In other words, it will happen regardless of whether the circle is wider than the penguin or not.  
Step 18:  Save and play.  Does the penguin say “Goodbye”?  Do you understand why?
Part 2
In this step we’re going to expand on our use of the if/else condition by using relational operators.  This is a fancy way of saying we’re going to check things like, “is value1 < value 2?”  “is value1 = value2?”  “Is value1 >= value2?”  In computer science we express these relational operators as follows:
   	value1 == value2	 	“is value1 equal to value2?”
	value1 != value2		“is value1 not equal to value2?”
	value1 > value2		“is value1 greater than value2?”
	value1 >= value2		“is value1 greater than or equal to value2?”
	value1 < value2		“is value1 less than value2?”
	value1 <= value2		“is value1 less than or equal to value2?”

In our program, we’re going to create a world with a squirrel and 2 flowers.  The squirrel is inherently lazy, and will go to over to the closest flower.  So we’ll need to check, is the distance between the squirrel and flower1 < the distance between the squirrel and flower2?  If it is, the squirrel will go to flower1.  Else, the squirrel will go to flower2.
Step 1: Create a brand new world, with grass.  Add a squirrel and 2 flowers.  place each of the flowers in a different place in your world.
Step 2:  We want to say, if the distance between the squirrel and flower1 < the distance between the squirrel and flower2  squirrel.move to flower1.  Else, squirrel.move to flower2.  The first step in doing this is to drag the if/else condition at the bottom up into the programming methods window and plop it over Do Nothing.  Select “True” as a placeholder for now.
Step 3:  We want to see if value1 < value2, with value1 being squirrel’s distance to flower1, and value2 being the squirrel’s distance to flower 2.  So make sure the world is selected.  Under world’s details, select the functions tab.  Under math, find a <b.  Drag this over the “True” in the programming methods window.  Select 1, then 1 as placeholders for now.
Step 4: Now we’ll replace the first 1 with the squirrel’s distance to flower 1.  Select the squirrel.  Make sure the functions tab is selected under squirrel’s distance.  Under proximity, find “squirrel distance to” and drag this over the first 1.  Choose “flower1” then “the entire flower.
Step 5: Repeat step4 for the second 1, replacing it with the squirrel’s distance to flower2.  
Step 6:  Save as squirrelifelse.
What do you want to have happen if the squirrel is closer to flower1?  
Step 7:  If the squirrel is closer to flower1, let’s have the squirrel turn towards flower1 and move to (but not collide with) flower1.  Do you remember how to do this?  Select the squirrel, make sure the methods tab is selected, find squirrel.turn to face, and have the squirrel turn to face the flower1.
Step 8.  Now Select squirrel.move toward.  Select 1 meter (this is a placeholder), then the flower1, then the entire flower.  
Step 9. Select the functions tab (making sure the squirrel is still selected.  Under proximity, select squirrel.distance to and drag that over the 1 meter.  Select the flower1 -> the entire flower.  
Step 10.  Now click on the little drop down arrow right before “toward” (the 2nd drop-down arrow after flower1 in the instruction).  Select “math”,  then “squirrel distance to flower1 – “, then 1 (this is a placeholder for the flower’s width.
Step 11: Select the flower1 in your world.  Make sure the functions tab is selected to the left under details.  Scroll down and find flower’s depth.  Drag this over the 1 in the previous instruction in the programming methods view.
Step 12: Save your world.  You can play it.  Depending on whether the squirrel is closer to flower 1 or flower2, you may or may not see the squirrel move.  Does this make sense to you?  If it doesn’t, go back and review how if/else works, then ask questions.
Step 13:  If the squirrel is not closer to flower1, we want him to to turn to face flower2, then move to flower2 (without colliding with flower2).  So repeat steps 8-12 under the Else condtion, only replace flower1 with flower2.
Step 14: Save and play your world.  Which flower did the squirrel go to?  Does this make sense to you?
Step 15:  Reposition both the flowers in your world.  
Step 16: Save and play.  What happened this time?
Part 3
Sometimes we want the same thing to happen again and again.  For instance, we might want a person to jump over a rope.  We might want the earth to rotate around the sun 365 times.    If we want a bunch of actions to occur a number of times, this is known as a loop.  In this section, we’re going to create loops to control how instructions are executed.
Step 1: Create a new world.  Select the space template.
Step 2: In the world object list (upper left side), select the ground.  Right click on it, then select delete.
Step 3:  Now add an object to your empty world (with no ground).   Under Local Gallery, find the Objects folder, then find the clock.  Add that to your world.
Step 4: We’re going to make the minute hand rotate around the clock 12 times.  Drag the loop condition from the bottom up into the programming methods area and drop it over “Do Nothing”.   Select “other”, then  enter 12.  We want the loop to happen 12 times.
Step 5:  We want just the minute hand to rotate around fully 12 times (The hour hand rotates more slowly).  So we must first select just the minute hand.  In the world view (upper left), click on the + next to the clock.
Step 6: Under Details, select the methods tab.  Find minuteHand.roll and drag it under the loop in the programming methods window.  Select left (it’s the clock’s left), then 1 full rotation.
Step 7.  Save as clockloops.  Play and see what happens.
Step 8. This isn’t quite what a clock would look like yet, is it.  We need to add in the hour hand.   In the world view (upper left), select the hourHand.
Step 9: We want the hour hand to rotate 1/12 of a full rotation for every time the minute hand makes a full rotation (think about this: there are 12 hours on the clock, and every time the minute hand makes a full rotation, we’ve completed one more hour, and thus the hour hand should rotate 1/12 more every time the minute hand makes a full rotation).  So under Details, select the methods tab.  Find the hourHand.roll and drag it under the clock.minuteHand.roll instruction in the loop in the programming methods area.  Make sure it is still inside the loop (inside the bluish-green block).  Select left, then “other”, and then click on the calculator, 1 / 12 and hit okay.
Your program should look like this:
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Step 10: Save and play.  Is it doing what you’d like?
I think I’d like the minute hand and the hour hand to both be moving simultaneously.  To do this, I must use the “Do Together condition.  
Step 11: From the bottom, drag the “Do together “ condition and drop it right below the Loop condition (inside the blue-green block). 
Step 12:  Now drag the clock.minuteHand roll left… instruction inside the Do together condition (over the “Do Nothing”.
Step 13:  Drag the clock.hourHand roll left… instruction inside the Do together condition (inside the purple).  What we’ve just done is said that for 12 times, both the minute hand is going to do a full rotation and the hour hand is going to do 1/8 of a rotation simultaneously.
Step 14: Save and play.  
Part 4: While
Sometimes we don’t know how many times we want something to happen – we want it to happen while something else is true, and we don’t know how long that something else is going to last.  For instance we might want a little girl to do a skip method while she moves over to her grandmother.  We don’t know exactly how many times the little girl must do a skip – it depends on how far away her grandmother is.  So for situations like this, we might want to use a While loop condition.
In this world, we’re going to have a poor, hapless scuba diver drowning, and a helicopter that flies over to the scuba diver and rescues him.  The helicopter will have to fly over to and above the scuba diver, then (since the rescue line is only half a meter long) while the distance between the scuba diver and the helicopter is more than a meter, the helicopter will have to move down half a meter at a time.  (we’ll save the actual rescue for another day).
Step 1: Create a new world.  Choose the sea template.  Now add a helicopter and a scuba diver to the world, and position so they look about like this:  Click Done.
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Step 2:  Drag the Do in order condition into the programming methods area.  Drop it over the Do Nothing.
Step 3: We want the helicopter’s blades to spin, all the while it is doing everything else (otherwise it will drop into the sea and won’t do the drowning scuba diver any good).  There’s a method called heli blade that we want to be happening while everything else is going on.  So first, from the bottom drag the “Do Together” condition up into the “Do In Order” condition in the programming methods window.  Make sure you drop it over the “Do nothing”.
Step 4:  Select the helicopter object.  Under Details, select the methods tab.  Locate heli blade and drag it over Do Nothing under Do together (inside of Do in order) in the programming methods window.
Step 5: The helicopter must turn to face the scuba diver, and then move toward the scuba diver (in order)  So we need another “Do in order” that should go inside the Do together (So that while we’re turning to face and moving toward the scuba diver, the blades are rotating).  From the bottom, drag the Do in order condition right below the helicopter.heli blade inside the Do together (inside the blue block).
Step 6:  Make sure the helicopter object is selected.  In the Details area, make sure the methods tab is selected.  Locate helicopter turn to face.  Drag this into the inside Do in order (over Do Nothing).  Select the scuba diver, then the entire scuba diver.
Step 7:  In the Details area, drag the helicopter.move instruction under the helicopter.turn to face instruction in the programming methods area.  Select forward, then (as a holder) 1 meter.
Step 8:  In the details area (with the helicopter still selected), click on the functions tab.  Find helicopter distance to.  Drag this over the 1 meter (in the above instruction in the programming methods area), then select scuba diver, then the entire scuba diver.
Step 9:  Save the world as helicopterwhile.  Play what you have so far.  The helicopter should turn towards the scuba diver, then fly over him, all the time with the blades spinning.
Step 10: Now we need the helicopter to gently move down until it is less than a meter over the scuba diver.  For this we’ll use a while loop.  From the bottom, drag the while condition right below the helicopter move forward instruction (inside the internal Do in order peachy block).  Select True as the temporary condition.
Step 11: We need to say, while the helicopter’s distance to the scuba diver > 1 meter, lower the helicopter by ½ meter.  To do this, we need the a > b comparator, which is found in the world object.  So in the upper left, select the world.   In the details area, select  the functions tab.  Under math, find a > b.  Drag this over “true” in the programming methods area for our while condition.  For now select 1, then 1.
Step 12: We need the helicopter’s distance to the scuba diver to replace the first 1 in the above instruction.  To do this, select the helicopter object.  In the details area, make sure the functions tab is still selected.  Locate helicopter distance to and drag that over the first 1 in the while condition in the programming methods area.   Select the scuba diver, then the entire scuba diver.
Step 13: Now that we have the while condition set up, we want the helicopter to keep moving down by half a meter until the while condition is met, namely the helicopter is within a meter of the scuba diver.  Select the methods tab (making sure the helicopter object is still selected).  Locate the helicopter move instruction and drag it over the Do Nothing under the while condition in the programming methods area.  Select down, then ½ meter.
Step 14:  Save your world and play.  The helicopter should turn, fly over the scuba diver, then slowly lower over the scuba diver until it’s in a position to rescue the scuba diver.
Your turn:
1. Sea Plane loop de loop:  Create a world with a sea plane.  Have the sea plane do 8 loop de loops  Save the program as seaplane
2.  Create a new world with a soccer ball and two people.  osition the ball in front of one of the people.  The person should move one of its legs and appear to kick the ball.  The ball should move to the other person. The other person should move its leg and kick the ball back (feel free to use the world you created in lab 2 for this).  Now place all of this in a loop that repeats 7 times.  Save it as soccerloop.
3. Create a new world with a dragon, a tent, and a knight.  Position the knight inside (or just by the door of ) the tent.  Position the dragon outside the tent.  Have the dragon turn to face the tent.  Then the knight should turn to face the dragon and, while the knight is more than 2 meters from the dragon, the knight should move toward the dragon.  Then the dragon should turn and run away.  Save this world as knightanddragon.

To Turn In:
1. penguinif1
2. squirrelifelse
3. clockloops 
4. helicopterloop
5. seaplane
6. penguinif1
7. knightanddragon
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