CSCI 15B
March 9, 2005

NAME

Minutes used:

First Midterm Exam

Thistest contains 8 questions worth atotal of 80 points.

Questions 1-4 have short answers and are 5 points each.

Question 5 isabit longer and isworth 10 points.

Questions 6-8 require you to write code. They are worth 15, 15, and 20
points respectively

Y ou have 50 minutes to compl ete this exam.

Y ou may not use your text, notes, or any other reference material.

Do not turn this page until instructed to do so.

The test with answers will be posted on the class webpage immediately
after the test.

No electronic devices (music, phone, €etc).

Test Taking Advice

Some questions have multiple parts such as “ Explain your answer.”
Make sure you answer all the parts of each question.

If you can't answer a question, move on and come back to it later. | often
hear something like this, “I spent 40 minutes working on this 10 point
problem and left 30 points worth of problems blank.”

If you have time |eft over, useit to review your answers. Students who
turn testsin early often make trivial mistakes that they would catch if
they went back over their answers. Some of my questions are difficult,
go back and make sure you understood the question.
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1. (5 points) What isthe difference between a class and an object?

A classisatemplate for an object, it defines the member functions and the member variables. A
class has no memory associated with it.

An object isan instantiation of aclasslikein“inti” i isan instantiation of an integer. Thereis
memory associated with an object. There can be many objects of the same class.

2. (5 points) Thefollowing isalegal and working program. What doesit print? Y ou must explain your
answer for any credit. Be careful, thisisatrick question.

void find _max(int nuns[], int size, int &max)

{
max = nuns[0];
for (int i =1; i < size; i++)
if (nuns[i] > max)
max = nunsli];
}
}
void find_min(int nuns[], int size, int mn)
{
mn = nuns[0];
for (int i =1; i < size; i++)
{
if (nuns[i] < min)
mn = nunsli];
}
}
int main()
int values[] = {-42, 17, 34, 42, 99}; // this initialized the array
int the_max = 0;
int the_ mn = 0;
find_max(val ues, 5, the_max);
find_mn(values, 5, the_nin);
cout << "max = " << the max << " nin = " << the _nin << endl;
return 0; // normal exit
}

max =99, min=0
The find_max() function takes a reference to the integer max, so when it puts 99 in max it changes

the_max inmain(). The find_min() function takes ainteger value for min, so when it puts-42in
min that valueisNOT put in the_min.
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3. (5 points) Write aworthwhile assert statement for function Foo::set()
worthwhile.

#i ncl ude <assert. h>
const int SIZE = 42;
cl ass Foo

publi c:

void set(int index, int value);
private:

i nt mval ues[ Sl ZE] ;

}s

voi d Foo::set(int index, int value)

{

assert (index < SIZE);
m val ues[i ndex] = val ue;

}

The m values array is SIZE elements long.

. Briefly explainwhy it is

index larger than or equal to SIZE was used to set an element.

It would cause memory problems if an

4. (5 points) Inthefollowing code, what job do the lines that start with # perform? Explain why thisis

SO important.

#i f ndef CALENDAR H
#defi ne CALENDAR H

cl ass Foo

}

/1 class definition goes here

#endi f

They prevent this header file from being included multiple times via the #include filename
mechanism. Multiply including header files amost always causes compilation errors.

It would be very hard for a programmer to figure out what files have already been included
and thus don't need to be included. This mechanism allows programmers to include the files
needed without worrying about any files being included multiple times.
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5. (10 points) Given class Foo and the following code, indicate which lines of code in main() cause Foo()
and/or ~Foo() to execute. For example, if you think that the line “Foo g;” causes Foo() to be executed,
put Foo() on the blank line to the left of “Foo g;”

class Foo

{

public:
Foo () {cout << "Foo::Foo() called" << endl;}
~Foo () {cout << "Foo::~Foo() called" << endl;}
void print () {cout << "Foo::print_foo() called" << endl;}

};

void print_foo (Foo *my_ foo)

{
}

my_foo->print () ;

int main ()

{

_Foo()___ Foo g; // declaring a new Foo object

Foo *f;
_Foo()___ f = new Fool(); // dynamically instantiating a Foo object
_Foo()___ print_foo(new Foo());// dynamically instantiating a Foo object
_~Foo () __ delete f; // deleting a dynamically instantiated Foo
_~Foo()_ } // local variable g goes out of scope

For thefollowing 3 questions, use the code on the last page.

6. (15 points) Writethe function Li st: : fi nd_el enent () that finds the element with the given index in
thelist. For example, if the index parameter is 1, the function should find the 1st element in the list. If
theindex is 2, it should find the 2nd element in the list. If theindex isn, it should find the nth element.
Return false if the list does not have that many elements.

bool List::find elenent(int index, int &val ue)
for (Node *ptr = mhead; ptr; ptr = ptr->mnext)
{
if (index == 1)
{

val ue = ptr->mval ue;
return true

I ndex- - ;

return fal se;
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7. (15 points) Write the function List::count_even_numbers() that returns the number of even numbersin

thelist. Hint; %.

int List::count_even_nunbers()

int count = 0;

for (Node *ptr = m_head; ptr != NULL; ptr = ptr->m_next)
{
if (ptr->m_value % 2 == 0)
count++;
}

return count;

8. (20 points) Writethe functionLi st: :insert (int val ue) that insertsthe given valueinto thelist in

such away that thelist is ordered from largest to smallest. Do not insert the number if it isaready in
thelist.

void List::insert(int value)

{

Node *ptr = m_head;

// check 1f value already in list

while (ptr != NULL)
if (ptr->m_value == value)
return;

ptr = ptr->m next;

}

// special case: the new value goes at the front of the list
if (!m_head || m_head->m_value < value)
{

m_head = new Node (value, m head) ;

return;

}

// find the node we want to insert after
ptr = m_head;

while (ptr->m_next != NULL)
{
if (ptr->m_next->m_value < value)
{
ptr->m next = new Node(value, ptr->m next) ;
return;

}
ptr = ptr->m next;

}

// special case: the new value goes at end of list
ptr->m next = new Node (value, ptr->m next);
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More compact answer for insert() (question 8)

void List::insert(int value)

{
// check if value already in list
for (Node *ptr = m_head; ptr; ptr = ptr->m _next)
if (ptr->m _value == value)
return;
// special case: the new element goes at front of list
if (!m_head || m_head->m _value < value)
{
m_head = new Node (value, m head) ;
return;
}
// find the node we want to insert after
Node *ptr;
for (ptr=m_head; ptr->m_next && ptr->m_next->m value > value; ptr = ptr->m_next)
; // empty for loop
ptr->m next = new Node(value, ptr->m next);
}
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Use the following class definitions for questions 6,7 & 8 questions. Y ou may not alter or add to these
class definitions.

Y ou may tear this page off so it iseasier to reference.

cl ass Node

publi c:
Node (int value, Node *next) {mvalue = value; mnext = next;}
int mval ue;
Node *m next;

};
cl ass List
public:
Li st(){mhead = 0;}
~List();
voi d insert(int value);
bool find_elenment(int index, int &value);
i nt count_even_nunbers();
private:
Node *m head;
b
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