1 Advanced — Sorting
Test Cases

Test 1:
Enter first pair: A13
Enter second pair: B5

Enter third pair: A6

Output is A6 A13
Output is B5

Test 2:

Enter first pair: A1l
Enter second pair: B9
Enter third pair: C6
Output is Al

Output is B9

Output is C6
Retesting:

All of the above tests plus the following:
Test 3:

Enter first pair: B11
Enter second pair: B9

Enter third pair: B6

Output is B6 B9 B11




2 Advanced - Willie’s Pushups
Test Cases

Test 1:
Enter final score: 7
Pushups: 7

Test 2:
Enter final score: 13
Pushups: 30

Test 3:
Enter final score: 37
Pushups: 242
Retesting:

All of the above tests plus the following:

Test 4:
Enter final score: 0
Pushups: 0




3 Advanced — Convex Polygons
Test Cases

Test 1:

Enter the number of points: 5
Enter x0:
Enter yO: 1

Enter x1: -.3

Enter y1: .2

Enter x2: 2.5

Enter y2: -2

Enter x3: 1

Enter y3: -3.5

Enter x4: 1.5

Enter y4: .8

These points form a convex polygon.

—

1.
1.

Test 2:

Enter the number of points: 4
Enter x0: 2

Enter y0: -5.3

Enter x1: -6

Enter yl1: 3
Enter x2: 1
Enter y2: 6.
Enter x3: 2
Enter y3: -7

These points do NOT form a convex polygon.

Test 3:

Enter the number of points: 3

Enter x0: 1
Enter yO: 1
Enter x1: 3
Enter y1: 3
Enter x2: 2
Enter y2: 2

These points do NOT form a convex polygon.

Retest: Use all of the above tests, plus:

Test 4:

Enter the number of points: 4
Enter x0: 1

Enter y0:
Enter x1:
Enter yi:
Enter x2:
Enter y2:
Enter x3:
Enter y3: -0.2

These points form a convex polygon.
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4 Advanced — Matrix Multiplication
Test Cases

Input and output clements must be labeled as shown.

Test 1:

Enter dimension: 4
Enter a41: 3

Enter a31: 7

Enter a21: -2
Enter aill:
Enter al2:
Enter ai3:
Enter al4:
Enter b1: 3
Enter b2: -5
Enter b3: 1
Enter b4: 9
cl = 92

c2 = -18

c3 = 37

c4 = 26

@ NO O

Test 2:

Enter dimension: 3
Enter a31: O

Enter a21:
Enter ali:
Enter al2:
Enter ai3:
Enter bl: 4
Enter b2: 5
Enter b3: 6
cl =4

c2 =5

c3 =6

o O = O

Retest: The above tests, plus:

Test, 3:

Enter dimension: 4
Enter a4l: 9

Enter a31l:
Enter a21:
Enter ailil:
Enter al2:
Enter ail3:
Enter ai4:
Enter bl: 2
Enter b2: 3
Enter b3: 4
Enter b4: 5
cl = 58

c2 = 72

c3 = 86

c4 = 100
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S Advanced — Patterns
Test Cases

Note that many patterns are acceptable. You will need to calculate the row and col sums
for each row and col. None of those can be the same as the restricted value.

Test 1:
Enter start value: 1
Enter restricted value: 10
Output: 78 9
462
315
Test 2:
Enter start value: 10
Enter restricted value: 42
Output: 1011 12

151813
1617 14
Retesting
All of the above plus
Test 3:

Enter start value: 5
Enter restricted value: 38
Output: 567

8910

111213




Test 1:

Enter level number: 6
Enter position: 30
7/2

Test 2:

Enter level number: 20
Enter position: 300000
1279/936

Test 3:

Enter level number: 8
Enter position: 129
1/0

Retest: All of the above, plus:

Test 4:

Enter level number: 15
Enter position: 1000
38/159

6 Advanced — Stern-Brocot Tree
Test Cases



1 Beginning — Sorting
Test Cases

Test Case 1:

Enter first integer: 13
Enter second integer: 5
Enter third integer: 6
Outputis 5613

Test Case 2:

Enter first integer: 12
Enter second integer: 12
Enter third integer: 15
Output is 12 12 15
Second Try:

Repeat the above test cases plus
Test Case 3:

Enter first integer: 4
Enter second integer: 400

Enter third integer: 40

Output is 4 40 400




2 Beginning - Willie’s Pushups
Test Cases

Test 1:
Enter final score: 21
Pushups: 42

Test 2:
Enter final score: 0
Pushups: 0

Test 3:
Enter final score: 14
Pushups: 21

Retesting
All of the above test plus:

Test 4:
Enter final score: 42
Pushups: 147




3 Beginning — Intersecting Line Segments
Test Cases

Check floating-point valucs to 3 significant digits.

Test 1:

Enter x-coordinate of start of first lime: 1.1

Enter y-coordinate of start of first lime: 0.5

Enter x-coordinate of end of first line: 3.4

Enter y-coordinate of end of first line: -1.5

Enter x-coordinate of start of second line: 1.7

Enter y-coordinate of start of second line: -0.3

Enter x-coordinate of end of second line: 2.7

Enter y-coordinate of end of second line: 2.1

The line segments intersect at (1.7851065, -0.09574461).

Test 2:

Enter x-coordinate of start of first line: -1.2
Enter y-coordinate of start of first line: -1
Enter x-coordinate of end of first line: 1.3
Enter y-coordinate of end of first line: -1.3
Enter x-coordinate of start of second line: 0.5
Enter y-coordinate of start of second line: 0.6
Enter x-coordinate of end of second line: 2.1
Enter y-coordinate of end of second line: 1.4
The line segments do not intersect.

Retest:
Do the above tests, plus:

Test 3:

Enter x-coordinate of start of first line: -1
Enter y-coordinate of start of first line: -1
Enter x-coordinate of end of first line: 1
Enter y-coordinate of end of first line: 1
Enter x-coordinate of start of second line: 0O
Enter y-coordinate of start of second line: O
Enter x-coordinate of end of second line: 3.7
Enter y-coordinate of end of second line: -4.8
The line segments intersect at (0.0, 0.0).




4 Beginning — Matrix Multiplication

I/0 elements must be labeled as shown.

Test 1:

Enter
Enter
Enter
Enter
Enter
Enter
Enter
Enter
i= 37
= 41
50
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Retest: Above tests plus:

Test 3:

Enter a: 8
Enter b: -2
Enter c: -4
Enter 6
Enter -1
Enter f: -7
Enter 3
Enter 2
i=-14

j = -60
k = 22
1 =40
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5 Beginning - Patterns
Test Cases

Grading: the numbers must be the integers from 1 to 5

Test 1:
Enter restricted value: 3
Output: 1 32 5 4 - grading: any sequence is okay as long as 1 is not next to 2

Test 2:
Enter restricted value: 10
Output: 12 3 4 5 — grading: any sequence is okay

Test 3:
Enter restricted value: 7
Output: 1 3 54 2 — grading: 3 must not be next to 4 & 5 must not be next to 2

Retest:
All of the above tests plus

Test 4:
Enter restricted value: 9
Output: 52 34 1 — grading: any sequence as long as 4 is not next to 5




6 Beginning — Making Change
Test Cases

Test 1:

Enter value: 512
2000: 0

1000: O

500: 1

100: O

25: 0

0: 1

- o =

0
2
Test 2:

Enter value: 496
2000: 0
1000: O
500: 0O
100: 4
25: 3
0: 2
: 0
1

[

Test 3:

Enter value: 0
2000: O

1000: ©

500: ©

100: ©

25: O

10: O

5: 0

1: 0

Retest:

Use the above tests, plus the following:

Test 4:

Enter value: 8128
2000: 4
1000: 0
500: 0
100: 1




1 Advanced - Sorting

Write a program that prompts for and reads in three pairs, each consisting of an upper-
case letter and an integer, and then prints out the pairs in the following order:

e All pairs containing the same letter must be on the same line.

¢ On each line, the integers within the pairs must be in increasing order.

e The lines must be ordered alphabetically.

Example:
Enter first pair: A13
Enter second pair: BS

Enter third pair: A6

Output is A6 A13
Output is BS




2 Advanced - Willie’s Pushups

At KSU football games, Willie does pushups after each Wildcat score. After the first
Wildcat touchdown (and point after), Willie does 7 pushups. After the second
touchdown, the score is now 14 and Willie does 14 pushups.

Write a program that calculates the maximum number how many of pushups Willie may
have to do during the game. Assume that only 3 point field goals and 7 point touchdowns
(including the point after) occur. Prompt for the final score and print out the maximum
number of pushups that Willie may have to do.

Example 1:
Enter final score: 7
Pushups: 7

Example 2:
Enter final score: 13
Pushups: 30

Example 3:
Enter final score: 37
Pushups: 242
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// 2 Advanced --- Willie’s Pushups

// willieadvanced.cpp
//

#include "stdafx.h"
#include <jiostream>

using std::cin;
using std::cout;
using std::endl;

int _tmain(int argc, TCHAR* argv/[])
{ int score;
int partscore;
partscore = 0;
int 1i;
int pushups;
pushups = 0;
cout<<"enter score" ;
cins>>score;
int numberofsevens;

numberofsevens = score % 3;
if (numberofsevens == 1) pushups = 7;
if (numberofsevens == 2) pushups = 21;

for (i=3+7*numberofsevens;i<score+l;i=1+3)

pushups = pushups + 1i;
partscore = i;

cout << "the number of pushups is "<< pushups;

return 0;

Defines the entry point for the console application.

Tuesday November 02, 2004
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Nov 01, 04 11:10 ConvexCheck.java

Page 2/2

// 3 Advanced - Convex Polygons
import java.io.¥;

class Point {
public float x;
public float y;

public class ConvexCheck {

public static void main(String args[]) throws Exception {
BufferedReader in = new BufferedReader (new InputStreamReader (System.in));
System.out .print ("Enter the number of points: ") ;
int n = Integer.parselnt (in.readLine()) ;
Point[] points = new Point (n];
for (int 1 = 0; 1 < n; i++)
points([i] = new Point () ;
System.out .print ("Enterx" + i + ":");
points (i) .x = Float.parseFloat (in.readLine(});
System.out .print ("Entery" + i + “:");
points (i) .y = Float.parseFloat (in.readLine());

sort (points) ;
float dSlope = slope(points[0], points[n-1]);
Point [] over = new Point [n];
Point [} under = new Point[n);
over [0] = pointal[0];
under [0] = points[0];
int numOver = 1;
int numUnder = 1;
for (int i = 1; 1 < n - 1; i++)
float 8 = slope(points{0], points[i]);
it (s > dSlope)
over [numOver++] = points(i];
else if (8 < dSlope)
under [numUnder++] = pointsl[i);
else {
System.out .println (" These points do NOT form a convex polygon.") ;
return;

over {[numOver++] = points[n-1];
under [numUnder++] = points[n-1];
for (int i = 1; i < numOver - 1; 1i++)
it (slope(over(i-1], over[i)) <= slope(over[i], over([i+1])) ({
System.out .println{"These points do NOT form a convex polygon.") ;
return;

for (int i = 1; i < numUnder - 1; i++)
if (slope(under(i-1], under(i]) >= slope(under [i], under[i+1])) ({
System.out .println("These points do NOT form a convex polygon.”) ;
return;

System.out . println("These points form a convex polygon.") ;

// Returng the slope of the line segment from a to b.
public static float slope (Point a, Point b)
return (b.y - a.y)/(b.x - a.x);

// Sorts the given array in nondecreasing order by x coordinate.
// Alternatively, java.util.Arrays.sort(Object[]) could be usged
// if Point is made to implement Comparable.
public static void sort{(Point[] p)
for (int i = 1; i < p.length; i++) {
Point t = p(i];
int j = i;
while ((j > 0) && (p[j-11.x > t.x)) {
pli] =" pli-11;
J-=i

plil = ¢t;

Monday November 01, 2004
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// 4 Advanced - Matrix Multiplication
import java.io.*;
public class MatMultA {

static BufferedReader in =
new BufferedReader (new InputStreamReader (System.in)) ;

public static void main(String args[]) throws Exception ({
System.out .print ( "Enter dimension: ") ;
int n = Integer.parselInt (in.readLine());
int al] = new int[2*n-1];
int b[] = new int[n];
for (int 1 = 0; 1 < n; i++)
ali]l = get("a" + (n - i) + "I");
for (int 1 = n; 1 < 2*n - 1; i++)
ali] = get("al" + (i - n + 2));
for (int i = 0; i < n; i++)
b[i] = get("b" + (i + 1));
for (int i = 0; i < n; i++) {
int sum = 0;
for (int j = 0; J < n; j++)
sum = sum + aln-i-1+j1*b[j];
System.out.println("c" + (i+l) + "=" + sum);

}

/* Inputs the value described by s.
*/

static int get(String s) throws Exception {
System.out.print ("Enter" + s + ":");
return Integer.parseInt (in.readLine());

Monday November 01, 2004
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// 5 Advanced --- Patterns

// patternadvanced.cpp : Defines the entry point for the console application.

#include “stdafx.h"
#include <iostream>

using std::cin;
using std::cout;
using std::endl;

int _tmain(int argc, _TCHAR* argv(])

int intarray (3] (3]);
int row(3),coll3];
int sum;
cout << "\nenter the starting value: " ;
int start;
int value;
eins>>start;
value = start;
cout << "\nenter the restricted column/row/diagonal sum: " ;
¢in »>>sum;
int i,3;
int temp;
for(i=0;1<3;i++){
row{i]=0;
for(j=0;j<3;j++) {
rowl[i]=rowli]+value;
intarray[i] {(jl=value++;
}
}
for (j=0;j<3:j++}{
col{j)=0;
for(i=0;i<3;i++)
col[jl=col[j]l+intarray[i) [j];
}

1f (row (0] ==sum) {temp=intarray (0] [2];
intarray[0] [2] =intarray (1] [2]; intarray (1] (2]=temp;

if(row[1l] ==sum) {temp=intarrayl[1] (1);
intarray([1] [1]=intarray(2) [2]; intarray[2] [2]=temp;

if (row{2]==sum) {temp=intarray(2] (2] ;
intarray (2] [2)=intarray (1) (2] intarray(l]} [2])=temp;

1f{col{0]==sum) {temp=intarrayl2] [0];
%ntarray[zl[0]=intarray[2}[1]; intarray (2] (1] =temp;

!
if(col[1)==sum){temp=intarray{1] [1];
intarray[1]) [1]=intarray(2) (2]; intarray[2]){2]=temp;

if (col [2)==sum) {temp=intarray (0] [2];
intarray (0] [2)=intarray (0] (1]; intarray[0] [1)=temp;

for(i=0;i<3;i++) {
cout<<endl;
for (§=0;3<3;3++)
cout << intarray(i] [jl<<
}

return 0;

Tuesday November 02, 2004 patternadvanced.cpp
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// 6 Advanced --- Stern-Brocot Tree
import java.io.*;
public class SternBrocot {

public static void main(String args[]) throws Exception
BufferedReader in = new BufferedReader (new InputStreamReader (System.in)) ;
System.out .print ( "Enter level number: ") ;
int lev = Integer.parselnt(in.readLine());
int[] oldnum = new int[2];
int[] oldden = new int[2];

oldnum[0] = 0;
oldnum[l] = 1;
oldden[0] = 1;
oldden[1l] = 0O;
for (int i = 1; i < lev; i++) {
int num[] = mnew int[2*oldnum.length - 1];
int den[] = new int[num.length];
for (int j = 0; j < oldnum.length - 1; j++) {
num[2*j] = oldnum[j];
num[2*j+1] = oldnum[j] + oldnum[j+1];
den[2*j] = oldden[j];
den[2*j+1] = oldden[j] + olddenl[j+1];
num[num. length-1] = 1;
den[den.length-1] = 0;
oldnum = num;
oldden = den;

}

System.out .print ( "Enter position: ") ;
int pos = Integer.parselnt(in.readLine());
System.out.printin(oldnum[pos-1] + "/" + oldden[pos-1]1);

Monday November 01, 2004
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// 1 Beginning --- Sorting

// sortbeginner.cpp : Defines the entry point for the console application.

/7

#include "stdafx.h"
#include <iostream>

using std::cin;
using std: :cout;
using std::endl;

%nt _tmain(int argc, _TCHAR* argv[])
int temp;
cout << "enter first number: " ;
int intl;
cin>>intl;
cout<<"enter second number: " ;
int int2;
cins>int2;
cout < <"enter third number: " ;
int int3;
cin>>int3;

if (intl > int2)

{

temp = intl;
intl = int2;
int2 = temp;

if (int2 > int3)

temp = int2;

int2 = int3;

int3 = temp;
if (intl > int2)

temp = intl;

intl = int2;

int2 = temp;
cout << "\noutputis "<<intl <<" " <<int2;
cout << " " << Int3 << endl;

return 0;

Tuesday November 02, 2004 11
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// 2 Beginning - Willie’s Pushups

// williebeginner.cpp : Defines the entry point for the console application.

//

#include "stdafx.h"
#include <iostream>

using std: :cin;
using std: :cout;
using std::endl;
int _tmain(int argc, _TCHAR* argvI[])
int score;
int 1i;
int pushups;
pushups = 0;
cout<<"enter score” ;
cin>>score;
for(i=7;i<score+l;i=1+7)
pushups = pushups + 1i;

cout << "the number of pushups is "<< pushups;

return 0;

Tuesday November 02, 2004
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// 3 Beginning --- Line Segments
import java.io.*;
public class LineSegments |

static BufferedReader in

// Find y-intercepts
float bl startyl - ml*startxl;
float b2 starty2 - m2*startx2;

// The lines cross when ml*x + bl

// x
float crossx (b2 - bl)/{(ml - m2);
float crossy ml*crossx + bl;

if ((Math.abs(startxl - crossx)
Math.abs(startxl - endxl))
(Math.abs (startx2 - crossx)
Math.abs(startx2 - endx2)))

&&

"' 4+ crossy +
else

/*

throws Exception ({

end + "of"

}
}

+ Math.abs (crossx - endx2)

= new BufferedReader (new InputStreamReader (System.in)) ;

public static void main(String args[]) throws Exception {

float startxl = get ("start", "x", "first");

float startyl = get ("start", "y", "first");

float endxl = get("end", "x", "first");

float endyl = get("end", "y", "first");

float startx2 = get ("start", "x", "second") ;

float starty2 = get({"start", "y", "second") ;

float endx2 = get("end", "x", "second") ;

float endy2 = get("end", "y", "second") ;

// Slope = rigse / run

float ml = (endyl - startyl)/(endxl - startxl);
float m2 = (endy2 - starty2)/(endx2 - startx2);

m2*x + b2
(b2 - bl)/(m1 - m2)

// Does the intersection occur between the endpoints of both lines?
+ Math.abs (crossx - endxl)

System.out .println ("The line segments intersect at (" + crossx +

n). u) ;

System.out .println ("The line segments do not intersect.") ;

* Supply a prompt containing the given strings and input a number.
*

public static float get (String end, String coord, String line)
System.out.print ("Enter " + coord + "—coordinateof " +

+ line +
return Float.parseFloat (in.readLine());

" line: ") ;

Monday November 01, 2004
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// 4 Beginning - Matrix Multiplication

//

// Note: a somewhat cleaner solution uses arrays.
import java.io.*;

public class MatMultB {

public static void main(String args[]) throws Exception {

int a = get("a");
int b = get ("b");
int ¢ = get("c");
int d = get("d");
int e = get("e");
int £ = get ("f");
int g = get("g");
int h = get("h");

put ("i", a*e + b*g);
put ("j", a*f + b*h);
put ("k", c*e + d*g);
put ("I, c*f + d*h);

}

/* Inputs the value described by s.
*/
public static int get(String s) throws Exception ({
BufferedReader in = new BufferedReader (new InputStreamReader (System.in));
System.out.print ("Enter" + s + ":");
return Integer.parselnt (in.readLine());

/* Prints c with label s.

*/
public static void put(String s, int c¢) {
System.out.println(s + "=" + C);

Monday November 01, 2004 1M
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// 5 Beginning --- Patterns

// patternbeginner.cpp : Defines the entry point for the console application.

//

#include "stdafx.h"
#include <iostream>

using std::cin;
using std::cout;
using std::endl;

fnt _tmain(int argc, _TCHAR* argv/[])
int intl
int int2
int int3
int inta
int ints
int sum;
int temp;

e WP

cout << "enter forbidden sum: " ;

cin>>sum;

if (intl + int2 == sum){
temp = int2;
int2 = int3;

} int3 = temp;

if (int2 + int3 == sum) {
temp = int3;
int3 = int4;

} int4 = temp;

if (int3 + int4 == sum) {
temp = int4;
int4 = inth;

} int5 = temp;

if (int4 + int5 == sum) {
temp = int5;
int5 = intl;
intl = temp;

}

cout << "patternis "<<intl<<int2<<int3<<intd<<ints;

return 0;

Tuesday November 02, 2004 11
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// 6 Beginning - Making Change

import java.io.*;
public class CoinsB {

public static void main(String args[]) throws Exception {
int denom{] = new int([] {2000, 1000, 500, 100, 25, 10, 5, 1};
BufferedReader in = new BufferedReader (new InputStreamReader (System.in));
System.out .print ( "Enter value: ") ;
int v = Integer.parselnt(in.readLine());
for (int i = 0; i < denom.length; i++)
int num = v/denom[i] ;
System.out.println(denom[i] + ™" + num);
v = v - num*denom{il];

}
}
}
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