COS220 Assignment #8








Name _____________________________

Due:
4/15/16 @ 3 pm
Late:
4/22/16 @ 3 pm

Part 1 (30 points)

1.
(6) Trace selection sort on the following array and show the contents of the array after each pass of the outer loop.  Use the same algorithm presented in lecture.  
	40
	90
	10
	60
	20

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


2.
(6) Trace bubble sort on the following array and show the contents of the array after each pass of the outer loop.  Use the same algorithm presented in lecture.

	40
	90
	10
	60
	20

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


3. (3) Which sort algorithm is unstable such that its runtime varies dramatically with the pattern of the data in the original array?

a.
bubble sort

b.
selection sort

c.
Both bubble and selection sort

d.
Neither bubble nor selection sort

4.
(3) Which statement is not true about the binary search algorithm presented in lecture? 

a.
It is the searching algorithm of choice on an ordered array.

b.
It is a fast algorithm even when applied to large sorted arrays.

c.
It can be applied with correct results to either a sorted or unsorted array.

d.
The algorithm works correctly whether or not the target exists in the array.

5.
(3) Which statement is true about inserting 15 into the ordered array shown below using the most efficient algorithm?

	10
	20
	30
	40
	50
	
	


0

1

2

3

4

5

6

a.
Value 15 should be inserted into index 5.

b.
Value 15 should be inserted into index 1, overwriting 20.

c.
Value 15 should be inserted into index 0 after moving up existing elements by one position.

d.
Value 15 should be inserted into index 1 after moving up existing elements by one position.

6.
(3) Which statement is true about removing 30 from the ordered array shown below using the most efficient algorithm?   

	10
	20
	30
	40
	50
	
	


0

1

2

3

4

5

6

a.
A dummy value like -1 should be written into index 2.

b.
Value 50 should be inserted into index 2, overwriting 30.

c.
Values in indexes 3 to 4 should be moved down by one position.

7.
(3) Which statement is true about the 2D array declared as:
 int table[5][10];

a.
Given an integer uses 4 bytes, this array is allocated 200 bytes.

b.
In the mental model of this data structure there are 5 rows and 10 columns.

c.
Internally, the data for this 2D array is stored by row.

d.
Both choices a) and b) are true.

e.
All choices a), b), and c) are true.

8.
(3) Given the 2D array declaration:  int table[5][10];  which function heading would be appropriate for a function which is passed the 2D array and the number of rows and performs some computation upon the values in those rows?

a.
void f (int a[5][10]);

b.
void f (int * * a, int rows);

c.
void f (int a[ ][10], int rows);

d.
void f (int a[ ][ ], int rows, int columns);

Part II:  (70 pts)  Simulate the percolation of fire through a forest in which the outermost row of trees has ignited.  If the forest is very dense, percolation will cause much of the forest to burn and the fire will travel through the entire forest into human-populated areas.  If the forest is very sparse, a smaller percentage of trees will catch and the fire will die out before reaching the human boundary.  Your goal is to simulate fire in a random 15 x 15 unit forest (one tree possible per unit) with a given density.

a. This problem uses a two-dimensional array.  The forest is populated randomly using the specified density.  The burn occurs from the top (row 0) down. A tree ignites in row r column c if and only if there is a burning tree in row r-1 at columns c-1, c, or c+1.  The prevailing wind in the forest is from north (first row) to south (last row).  Trees do not ignite laterally.

b.
Review the card game lecture for code to seed the random number generator and get a random number.  The rand( ) function returns a random integer between 0 and system constant RAND_MAX.  A random double value between 0.0  and 1.0 can be generated using formula:  

double r = (double)rand( ) / RAND_MAX;

c. Code should ask the user for the density, randomly populate the forest, displays initial forest, ignite the first row, run the burn, and display the final forest.  Report the initial actual percent of trees and after the burn report the percent of trees burned in the fire and whether the fire burned out. Display percentages to three decimals.
d.
Display two outputs.  The first uses a density of 0.45 with a case in which the fire burns out and the second uses a density of 0.60 with a case in which the fire does not burn out.
Sample outputs:
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Enter density:

Initial forest:

[Actual tree density: 0.440

Burned forest:

Fire burned out
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Enter density:

Initial forest:
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Actual tree density: 0.591

Burned forest:
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Fire did not burn out
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