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Solutions to this sheet are due on 28.11.2016 (23:59:59). Please hand in a digital version of your an-
swers via e-mail. Do zip-compress your solutions. For questions please send mail or speak to me during
the exercises.
Note: If you copy text elements / code elements from other sources, clearly mark those elements and
state the source. Copying solutions from other students is prohibited. All of your files that belong to
your solution have to be contained in a single zip-compressed file which is named accordingly to the
following naming scheme:
<name> <surname> solution<XX>.zip. Replace <name> and <surname> with your actual
name and replace <XX>with the sheet number the solutions belong to. You can look up your results using
this link https://docs.google.com/spreadsheets/d/1rXaCJHkN6Y4GMo4zx_tyi8cQi6snizYQMFpHKP_

8-WY/edit#gid=0

During this exercise sheet you will deepen your knowledge about exceptions. Further more you have
to deal with a dynamic data structure that uses pointers, namely a single linked list. There might be
several cases for which you have to tell your compiler that it should compile according to the c++11
standard. If you get stuck during solving the exercises send me an email and I will try to help you. You
can achieve 16 points in total.

Exercise 1.
Integer over- or underflows often lead to dangerous bugs. An integer overflow for summation of two int
values can be detected by using the following code:

#include <iostream>
#include <limits>
using namespace std;

int main()
{

int a = 100;
int b = 200;
// checking over− / underflow for addition
if ((b > 0) && (a > numeric limits<int>::max() − b)) {

cout << ”addition of a and b would overflow” << endl;
} else if ((b < 0) && (a < numeric limits<int>::min() − b)) {

cout << ”addition of a and b would underflow” << endl;
} else {
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cout << ”normal” << endl;
}
return 0;

}

Image you have to implement a piece of software that is used in a nuclear power plant. Therefore, you
cannot risk that computations using integer arithmetic produce wrong results because of over- / under-
flows or division by zero. For that reason, write a wrapper class for the build-in type int by performing
the following tasks. Use the code provided by the lectures website and extend the code.
https://www.hni.uni-paderborn.de/fileadmin/Fachgruppen/Softwaretechnik/Lehre/CPP_Programming/

WS2016_2017/code_05.zip

The above code shows how to detect an integer overflow for summation of two signed integer
variables. Find out how to detect an integer underflow for -, *, / yourself. (You are of course
allowed to use google as well. It is sufficient to use the knowledge gained here to correctly perform
task c) you do not have to prove that you know how to detect these overflow seperatly for task a) )
(2 P.)

a)

Provide implementations for the following two constructors for our safe int type and set all other
special member functions explicitly to default.

• safe int(); // a default ctor, should initialize with 0

• safe int(int i); // ctor that initializes with vale of i

(2 P.)

b)

Overload the following operators such that the safe int can be used pretty much like a build-in
data type. All of the arithmetic operators (+, -, *, /) must check if an integer over- or underflow or
a division by zero occurs during a calculation and throw a suitable exception in an error case to
notify the user of the safe int type.

• friend safe int operator+ (safe int a, safe int b) throw(overflow error, underflow error);

• friend safe int operator- (safe int a, safe int b) throw(overflow error, underflow error);

• friend safe int operator* (safe int a, safe int b) throw(overflow error, underflow error);

• friend safe int operator/ (safe int a, safe int b) throw(overflow error, underflow error, runtime error);

• friend int operator<< (ostream& os, const safe int& si);

(5 P.)

c)

It is probably a good idea to provide an additional member function that returns the integer stored
internally in that class:

• int get int() noexcept;

(1 P.)

d)

What is the size (in bytes) of a variable of type safe int on your machine? (1 P.)e)
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Exercise 2.
Consider the code for a single linked list provided by the lectures website.
https://www.hni.uni-paderborn.de/fileadmin/Fachgruppen/Softwaretechnik/Lehre/CPP_Programming/

WS2016_2017/code_05.zip The code implements a single linked list using pointers. A single linked
list is a list where every list element contains exactly one pointer that points to the next list element. Our
list implementation contains a special list element which points to nullptr to indicate the end of the list.
Such a list is an excellent data structure to train yourself with using pointers and recursion. Comment
and decomment the calls to the list functions inside main() as you need them! Use the provided code and
implement the following missing function bodies:

Implement the void print list(ListNode* ln); function such that it uses recursion in order to print
every element contained in the list to the command line. (2 P.)

a)

Implement the void delete list(ListNode* ln); function such that it uses recursion to delete all ele-
ments contained in the list. This function has to decrease the element counter elements as well.
Remember do not access elements after you have deleted them, otherwise you result in undefined
behavior.
(3 P.)

b)

If you have implemented the above functions, you program should produce the following output (the
concrete addresses may vary from run to run):

test my single linked list
before clear()
my address: 0x1acf070 data:<4, 4.4> next address: 0x1acf050
my address: 0x1acf050 data:<3, 3.3> next address: 0x1acf030
my address: 0x1acf030 data:<2, 2.2> next address: 0x1acf010
my address: 0x1acf010 data:<1, 1.1> next address: 0
after clear()
after appending of new elements
my address: 0x1acf050 data:<6, 6.6> next address: 0x1acf070
my address: 0x1acf070 data:<5, 5.5> next address: 0

(Hint: Have a look at the comments in the code for a more detailed description. Since you are dealing
with pointers it is really helpful to draw the structure of the list on a piece of paper and think about what
each function has to do.)
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