Game Programming 12
Loop Algorithms #1
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	  mnum = instance_number(monster)

  closestDistance = 9999

  closestID = -1

  for(k=0; k<mnum; k=k+1){

      mid = instance_find(monster, k)

      d = distance_to_object(mid)

      if (d < closestDistance){

          closestDistance = d

          closestID = mid

      }

  }

  aid = instance_create(x,y,arrow)

  aid.direction =  point_direction(x,y,closestID.x,closestID.y)

  aid.image_angle = aid.direction

  aid.speed = 6


What is the purpose of this code?

finds the closest monster in the room and fires an arrow towards it

In line 1, we determine the number of monsters.  Why is this important?


we need to know exactly how many monsters to loop through in the for loop.  


If there are 10 monsters in the room, what will mnum equal after line 1 is executed?

uh... 10

In line 2 we create a variable called closestDistance.  What is the purpose of this variable?

we keep track of the distance of the closest monster.  In the loop we will compare this distance to each monster.  As we find closer monsters, we set closestDistance to a new value.

In line 2 we set closestDistance to 9999. 
How would this algorithm work if you initially set closestDistance=0 ?

We set it to 9999 and as we find closer monsters, the value will set to new, lower values.  If you set the value to 0 at the beginning, you will never find a monster closer than 0 pixels and therefor you will never set the closestId to any monster's id.  closestId will remain at -1.  This isn't good.

In line 3 we create a variable called closestId.  What is the purpose of this variable?


closestID keeps track of the id of the monster that is closest to the tower.  As the loop finds new closer monsters, the variable will change.

When will the value of closestID change?
answered above.
Consider the loop that starts on line 4.  If there are 10 monsters in the room, how many times will the loop execute its code? 

the loop will execute 10 times.  it checks each monster.  monsters are numbered monster 0, monster 1, monster 2, ... , monster 8, monster 9 .  The last monster is monster 9.

On line 5 we use the method instance_find. 
How many parameters does this method use?        two.  object and number
What does this method return to the user?             an id of a monster

Consider removing line 9.  What effect will this have on the algorithm?

it really breaks it.  the entire point of the code is to find the id of the closest monster.  if you take out line 9, the variable is never set to a monster's id.  this is bad.

When the program reaches line 12 (the loop is all done), 
the value of closestDistance should equal the distance of the closest monster to the tower ?

T/F :  The value of closestDistance can increase or decrease as the loop executes
False.  closestDistance will only decrease as closer monsters are found


T/F :  The value of closestId can increase or decrease as the loop executes
True.  the id's of the monsters are quite random.  which is the closest id depends on where the monsters are where the tower is place.


T/F :  If there are zero monsters in the room, this algorithm will cause errors

??? I'm not sure, you should check by running the program.  
The loop will not run at all when there are zero monsters because  k<mnum would translate to  0<0 right away, which is false.  A problem might occur when you try to use closestId on line 14.  closestId will still be set to -1.  This might generate an error.


T/F :  To make this routine determine the farthest monster, you only have to change 1 line of code
False.  you have to change 2 lines of code.  Do you know which two?

