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/*

* Programming Project 1

* Programmer: Chad Philip Johnson

* Submission Date: February 15th, 2013

* Course: (CSCI21 - Programs & Algorithms II
*/

#include <cassert>
#include <climits>
#tinclude <iostream>
#include <string>
using namespace std;

/*

* Evaluates the number of alphabetical characters and numerical

* characters within a string.

* @param theString String object to be evaluated; passed by value.
* @param alpha Integer value to contain the counted number of

* alphabetical characters within the string; passed by

* reference.

* @param num Integer value to contain the counted number of

*

numerical characters within the string; passed by reference.
*/
void countCharacters( string theString, int& alpha, int& num );

* Changes the characters of a string by alternating between uppercase
* and lowercase.

* @param theString String object to be evaluated; passed by value.

* @return The modified string object.

*/

string upAndDown( string theString );

* Counts the number of words contained within a string. Words are
* distinguished within the string by the appearance of a space
* character: ' '

* @param theString String object to be evaluated; passed by value.
*

*

@return Integer value representing the number of words contained
within the string object.

*/

int countWords( string theString );

/*

* Computes the average value (rounded down) of the set of integer

* values contained within an array.

* @param values [] Array containing a set of integer values.

* @param arraySize Integer value representing the size of the array;
* passed by value.

*

@return Integer value representing the rounded down average value
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* of the set of numbers contained within the array.
*/
int computeAverage( int values [], int arraySize );

/*

* Finds the smallest value within an array containing a set of integer
* values.

* @param values [] Array containing a set of integer values.

* @param arraySize Integer value representing the size of the array;

* passed by value.

* @return Integer value representing the smallest value found within

* the array.

*/

int findMinValue( int values [], int arraySize );

* Finds the greatest value within an array containing a set of integer
* values.

* @param values [] Array containing a set of integer values.

* @param arraySize Integer value representing the size of the array;

* passed by value.

* @return Integer value representing the greatest value found within

* the array.

int findMaxValue( int values [], int arraySize );

/* for unit testing -- do not alter */
template <typename X, typename A>
void btassert(A assertion);

void unittest ();

int main (int argc, char* argv[])

{
unittest();

return 0;

}

void countCharacters( string theString, int& alpha, int& num )

{
int intAlphaCount = 9, intNumCount = 0;

for( int count = 9; count < theString.length(); count++ )
{
if( isalpha( theString[count] ) )
intAlphaCount++;
else if( isdigit( theString[count] ) )
intNumCount++;



101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150

}

alpha = intAlphaCount;
num = intNumCount;

string upAndDown( string theString )

{

int

int

for( int count = 9; count < theString.length(); count++ )

if( (count % 2) ==
theString[count]

else
theString[count]

toupper( theString[count] );

tolower( theString[count] );
}

return theString;

countWords( string theString )

int intWordCount = 9;
if( theString.length() != 0 )
{
intWordCount++;
for( int count = 9; count < theString.length(); count++ )
{
if( theString[count] == ' ')
intWordCount++;
}
}

return intWordCount;

computeAverage( int values [], int arraySize )

int intAverage

.
Bl

for( int count

{
}

;5 count < arraySize; count++ )

intAverage += values[count];

return (intAverage / arraySize);
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int findMinValue( int values [], int arraySize )

{

}

int intMinimumValue = values[9];

for( int count = 9; count < (arraySize - 1); count++ )

{

if( values[(count + 1)] < intMinimumValue )
intMinimumValue = values[(count + 1)];

}

return intMinimumValue;

int findMaxValue( int values [], int arraySize )

{

}
/*

int intMaximumValue = values[©@];

for( int count = 9; count < (arraySize - 1); count++ )

{

if( values[(count + 1)] > intMaximumValue )
intMaximumValue = values[(count + 1)];

}

return intMaximumValue;

* Unit testing functions. Do not alter.

*/

void unittest ()

{

cout << "\nSTARTING UNIT TEST\n\n";
int nl=0, n2=0;

try {
countCharacters("", nl, n2);

btassert<bool>((nl == 0) && (n2 == 0));

cout << "Passed TEST 1: countCharacters(empty string)\n";

} catch (bool b) {
cout << "# FAILED TEST 1 #\n";
}

try {
countCharacters("hello", nl, n2);

btassert<bool>((nl == 5) & & (n2 == 0));

cout << "Passed TEST 2: countCharacters(\"hello\")\n";
} catch (bool b) {

cout << "# FAILED TEST 2 #\n";



201 }

202

203 try {

204 countCharacters("12345", nl, n2);

205 btassert<bool>((nl == 0) && (n2 == 5));

206 cout << "Passed TEST 3: countCharacters(\"12345\")\n";
207 } catch (bool b) {

208 cout << "# FAILED TEST 3 #\n";

209 }

210

211 try {

212 countCharacters("hello 12345", nl, n2);

213 btassert<bool>((nl == 5) && (n2 == 5));

214 cout << "Passed TEST 4: countCharacters(\"hello 12345\")\n";
215 } catch (bool b) {

216 cout << "# FAILED TEST 4 #\n";

217 }

218

219 try {

220 countCharacters("&,.", nl, n2);

221 btassert<bool>((nl == 0) && (n2 == 0));

222 cout << "Passed TEST 5: countCharacters(\"&,.\")\n";
223 } catch (bool b) {

224 cout << "# FAILED TEST 5 #\n";

225 }

226

227 string s;

228

229 try {

230 s = upAndDown("hello");

231 btassert<bool>(s == "HelL1l0");

232 cout << "Passed TEST 6: upAndDown(\"hello\")\n";
233 } catch (bool b) {

234 cout << "# FAILED TEST 6 #\n";

235 }

236

237 try {

238 s = upAndDown("HelL10");

239 btassert<bool>(s == "HelL1l0");

240 cout << "Passed TEST 7: upAndDown(\"HeL1lO\")\n";
241 } catch (bool b) {

242 cout << "# FAILED TEST 7 #\n";

243 }

244

245 try {

246 s = upAndDown("hElLo");

247 btassert<bool>(s == "Hel1l0");

248 cout << "Passed TEST 8: upAndDown(\"hElLo\")\n";
249 } catch (bool b) {

250 cout << "# FAILED TEST 8 #\n";
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}

try {
s = upAndDown("");
btassert<bool>(s == "");

cout << "Passed TEST 9: upAndDown(empty string)\n";
} catch (bool b) {
cout << "# FAILED TEST 9 #\n";

}

try {
s = upAndDown("a");
btassert<bool>(s == "A");

cout << "Passed TEST 10: upAndDown(\"a\")\n";
} catch (bool b) {

cout << "# FAILED TEST 10 #\n";
}

try {
btassert<bool>(countWords("") == 0);

cout << "Passed TEST 11: countWords(empty string)\n";
} catch (bool b) {

cout << "# FAILED TEST 11 #\n";
}

try {
btassert<bool>(countWords("hello") == 1);

cout << "Passed TEST 12: countWords(\"hello\")\n";
} catch (bool b) {

cout << "# FAILED TEST 12 #\n";
}

try {
btassert<bools>(countWords("hello,world") == 1);

cout << "Passed TEST 13: countWords(\"hello world\")\n";
} catch (bool b) {

cout << "# FAILED TEST 13 #\n";
}

try {
btassert<bool>(countWords("hello world") == 2);

cout << "Passed TEST 14: countWords(\"hello world\")\n";
} catch (bool b) {

cout << "# FAILED TEST 14 #\n";
}

try {
btassert<bool>(countWords("hello, world") == 2);

cout << "Passed TEST 15: countWords(\"hello, world\")\n";
} catch (bool b) {
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cout << "# FAILED TEST 15 #\n";
}

int values [] = {10, 20, 30};
try {
btassert<bool>(computeAverage(values, 3) == 20);
cout << "Passed TEST 16: computeAverage([10,20,30])\n";
} catch (bool b) {
cout << "# FAILED TEST 16 #\n";
}

values[0] = 9, values[1] = 9, values[2] = ©;
try {
btassert<bool>(computeAverage(values, 3) == 0);
cout << "Passed TEST 17: computeAverage([0,0,0])\n";
} catch (bool b) {
cout << "# FAILED TEST 17 #\n";
}

values[0] = 5, values[1] = 7, values[2] = 11;
try {
btassert<bool>(computeAverage(values, 3) == 7);
cout << "Passed TEST 18: computeAverages([5,7,11])\n";
} catch (bool b) {
cout << "# FAILED TEST 18 #\n";
}

values[0] = -10, values[1] = -20, values[2] = -30;
try {

btassert<bool>(computeAverage(values, 3) == -20);

cout << "Passed TEST 19: computeAverages([-10,-20,-30])\n";
} catch (bool b) {

cout << "# FAILED TEST 19 #\n";
}

values[0] = -5, values[1] = 9, values[2] = 5;
try {
btassert<bool>(computeAverage(values, 3) == 0);
cout << "Passed TEST 20: computeAverages([-5,0,5])\n";
} catch (bool b) {
cout << "# FAILED TEST 20 #\n";
}

values[0] = -1, values[1] = 9, values[2] = 1;
try {
btassert<bool>(findMinValue(values, 3) == -1);
cout << "Passed TEST 21: findMinValue([-1,0,1])\n";
} catch (bool b) {
cout << "# FAILED TEST 21 #\n";
}
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values[0] = -3, values[1] = -2, values[2] = -1;
try {
btassert<bool>(findMinValue(values, 3) == -3);
cout << "Passed TEST 22: findMinValue([-3,-2,-1])\n";
} catch (bool b) {
cout << "# FAILED TEST 22 #\n";
}

values[0] = 0, values[1] = 1, values[2] = 2;
try {
btassert<bool>(findMinValue(values, 3) == 0);
cout << "Passed TEST 23: findMinValue([©,1,2])\n";
} catch (bool b) {
cout << "# FAILED TEST 23 #\n";
}

values[0] = 1, values[1] = 1, values[2] = 1;
try {
btassert<bool>(findMinValue(values, 3) == 1);
cout << "Passed TEST 24: findMinValue([1,1,1])\n";
} catch (bool b) {
cout << "# FAILED TEST 24 #\n";
}

values[0] = INT_MAX, values[1] = INT_MAX, values[2] = INT_MAX;
try {
btassert<bool>(findMinValue(values, 3) == INT_MAX);
cout << "Passed TEST 25: findMinValue([INT_MAX,INT_MAX,INT_MAX])\n";
} catch (bool b) {
cout << "# FAILED TEST 25 #\n";
}

values[0] = -1, values[1] = 9, values[2] = 1;
try {
btassert<bool>(findMaxValue(values, 3) == 1);
cout << "Passed TEST 26: findMaxValue([-1,0,1])\n";
} catch (bool b) {
cout << "# FAILED TEST 26 #\n";
}

values[0] = -3, values[1] = -2, values[2] = -1;
try {
btassert<bool>(findMaxValue(values, 3) == -1);
cout << "Passed TEST 27: findMaxValue([-3,-2,-1])\n";
} catch (bool b) {
cout << "# FAILED TEST 27 #\n";
}

values[0] = 9, values[1] = 1, values[2] = 2;



401 try {

402 btassert<bool>(findMaxValue(values, 3) == 2);

403 cout << "Passed TEST 28: findMaxValue([©,1,2])\n";
404 } catch (bool b) {

405 cout << "# FAILED TEST 28 #\n";

406 }

407

408 values[@] = 1, values[1] = 1, values[2] = 1;

409 try {

410 btassert<bool>(findMaxValue(values, 3) == 1);

411 cout << "Passed TEST 29: findMaxValue([1,1,1])\n";
412 } catch (bool b) {

413 cout << "# FAILED TEST 29 #\n";

414 }

415

416 values[0] = INT_MIN, values[1] = INT_MIN, values[2] = INT_MIN;
417 try {

418 btassert<bool>(findMaxValue(values, 3) == INT_MIN);
419 cout << "Passed TEST 3@: findMaxValue([INT_MIN,INT_MIN,INT_MIN])\n";
420 } catch (bool b) {

421 cout << "# FAILED TEST 30 #\n";

422 }

423

424 cout << "\nUNIT TEST COMPLETE\n\n";

425 '}

426

427 template <typename X, typename A>
428  void btassert (A assertion)

429 |

430 if (lassertion)
431 throw X();
432}

433



