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A3 A,

(a) Write the PondStocker method numUnder. Method numUnder returns the smallest number of
fish that must be added to make the density of fish in the environment greater than- minDensity. If the
density of fish in the environment is already greater than minDensity, then numUnder returns zero.
Recall that the Environment methods numRows and numCols return the number of rows and the
number of columns, respectively, in an environment.

Complete method numUnder below.

// postcondition: returns the minimum number of fish that need to be
// added to make the population density greater than
// minDensity

private int numUnder ()
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Part (b) begins on page 14.

GO ON TO THE NEXT PAGE.
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Aa

(b) Write the PondStocker method randomLocation. Method randoml.ocation returns a
random location within the bounds of the environment.

In writing randomLocation, you may use any of the accessible methods of the classes in the case
study. Solutions that reimplement functionality provided by these methods, rather than invoking these
methods, will not receive full credit.

Complete method randomLocation below.

// postcondition: returns a random location within the bounds of theEnv
private Location randomLocatiomn()
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(c) Write the PondStocker method addFish. Method addFish adds. numToAdd Fish to the
environment at random locations that are not already occupied. You may use the two-parameter Fish
constructor, so that the fish added have a random direction and color.

In writing addFish, you may call randomLocation. Assume that randomLocation works as
specified, regardless of what you wrote in part (b). You may also use any of the accessible methods of the
classes in the case study. Solutions that reimplement functionality provided by these methods, rather than
invoking these methods, will not receive full credit.

Complete method addFish below.

// precondition: 0 <= numToAdd <= number of empty locations in theEnv
// postcondition: the number of fish in theEnv has been increased

// by numToAdd; the fish added are placed at

// random empty locations in theEnv

public void addFish (int numToAdd)
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A3 B,

(a) Write the PondStocker method numUnder. Method numUnder returns the smallest number of
fish that must be added to make the density of fish in the environment greater than minDensity. If the
density of fish in the environment is already greater than minDensity, then numUnder returns zero.
Recall that the Environment methods numRows and numCols return the number of rows and the
number of columns, respectively, in an environment.

Complete method numUnder below.

// postcondition: returns the minimum number of fish that need to be
// added to make the population density greater than
// : minDensity
private int numUnder () {
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(b) Write the PondStocker method randomLocation. Method randomLocation returns a
random location within the bounds of the environment.

In writing randomLocation, you may use anj' of the accessible methods of the classes in the case

study. Solutions that reimplement functionality provided by these methods, rather than invoking these
methods, will not receive full credit.

Complete method randomLocation below.

- // postcondition: returns a random location within the bounds of theEnv
private Location randomLocation() =~
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(c) Write the PondStocker method addFish. Method addFish adds numToAdd Fish tothe
environment at random locations that are not already occupied. You may use the two-parameter Fish
constructor, so that the fish added have a random direction and color.

In writing addFish, youmay call randomLocation. Assume that randomLocation works as
specified, regardless of what you wrote in part (b). You may also use any of the accessible methods of the
classes in the case study. Solutions that reimplement functionality provided by these methods, rather than
invoking these methods, will not receive full credit.

Complete method addFish below.

// precondition: 0 <= numToAdd <= number of empty locations in theEnv
// postcondition: the number of fish in theEnv has been increased

// by numToAdd; the fish added are placed at

// random empty locations in theEnv

public void addFish(int numToAdd){
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A3 C

(a) Write the PondStocker method numUnder. Method numUnder returns the smallest number of
fish that must be added to make the density of fish in the environment greater than minDensity. If the
density of fish in the environment is already greater than minDensity, then numUnder returns zero.
Recall that the Environment methods numRows and numCols return the number of rows and the
number of columns, respectively, in an environment.

Complete method numUnder below.

// postcondition: returns the minimum number of fish that need to be
// added to make the population density greater than
// minDensity

private int numUnder ()

”Or:ucvl-a Tn,- Aumurwlcr()
% nt maoreFish=0,
int Cols= Envicenment, ﬂU\MCC),
‘nY ows = Enytommenty "“"MRWS
vat size= cols e rows,
TN+ NeoleJOens = min DQnSH\/ Q(s,‘ze_;
{-C( E"\J{rcnmn‘,‘. QI{OLjed‘é(.) Vﬁ(? rm\nDens;\(Y)
" moreFsh = naeddd Dens ~ Enviconment, a//OE,ech()

feturn More Fs)-,

5

Part (b) begins on page 14.

GO ON TO THE NEXT PAGE.
13-

Copyright © 2004 by College Entrance Examination Board. All rights reserved.
Visit apcentral.collegeboard.com (for AP professionals) and www.collegeboard.com/apstudents (for AP students and parents).



Ca

(b) Write the PondStocker method randomLocation. Method randomLocat_ion returns a
random location within the bounds of the environment. »

In writing randomLocation, you may use.any of the accessible methods of the classes in the case
study. Solutions that reimplement functionality provided by these methods, rather than invoking these
methods, will not receive full credit.

Complete method randomLocation below.

// postcondition: returns a random location w1th1n the bounds of theEnv
private Location randomLocation()
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(c) Write the PondStocker method addFish. Method addFish adds numToAdd Fish to the
environment at random locations that are not already occupied. You may use the two-parameter Fish
constructor, so that the fish added have a random direction and color.

In writing addFish,..youmay call randomLocation. Assume that randomLocation works as
specified, regardless of what you wrote in part (b). You may also use any of the accessible methods of the
classes in the case study. Solutions that reimplement functionality provided by these methods, rather than
invoking these methods, will not receive full credit.

Complete method addFish below. |

// precondition: 0 <= numToAdd <= number of empty locations in theEnv
// postcondition: the number of fish in theEnv has been increased

/!l - : -. - by numToAdd; the fish added. are placed at

/7 ' random empty locations in theEnv

publ:Lc void addFlsh(lnt numToAdd)
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