Optimization methods ECEU326
Midterm test preparation (with solutions)
C++ questions (30 points):
1. How would you define a class in C++ ? A class groups the common features of a set of objects, for example a Student class. It combines data and functions that use these data. For example student_name, print_student_info().
2. What are the default hiding mechanism, if you omit in a class declaration the private, public and protected keywords ? Data members are private per default, and member functions are public per default.
3. Does a destructor take argument in C++ ? No. How about a constructor? Yes.
4. What is an abstract class? A class that has at least one virtual function where a virtual function is a function that is preceded by the keyword “virtual”.
5. Give an example of simple inheritance. A class derived from one base class. For example, an ice cube is a cube. 
class cube {
…
} ; 
class ice_cube : public cube {
…
}; 
6. Give an example of multiple inheritance. A class derived from more than one base class. For example:
class ice {

…

};

class cube {
…
} ; 
class ice_cube : public ice, public cube {
…
};
7. What does the pointer “this” refer to in C++? “this” is a pointer to the object that invokes a member function.
8. Give an example of function overloading. Function overloading is the mechanism that allows two functions to share the same name. For example:
float FindMax(float a, float b);
float FindMax(float a, float b, float c);
int FindMax(int a, int b);

9. Give an example of function hiding.
class A {

public: 


void print() { …}

};

class B : public A{

public:


void print(int size) { …}

private: 


int size;

};
The print(size) method of class B hides the print() method from class A.

A obja;

B objb;

obja.print(); // this will work
objb.print(); // this will not compile
10. What are the 3 different ways to pass an argument to a function. Per value, per address, using a reference.
Questions based on textbook (70 points):
1. What is an ADT? A collection of data and a set of operations on that data.
2. List the operations on a list ADT? 
a. create a list,

b. destroy list,

c. find if list is empty,
d. get length of list

e. insert new item in the list,

f. remove an item from the list,

g. retrieve an item.

3. Compare the 2 implementations seen in class, array based vs. pointer based.

Array based implementation is static while pointer based implementation grows and shrinks dynamically as needed. 

Array based is simpler to implement though.
4. List the operations on a stack ADT? 
a. create an empty stack,
b. destroy a stack,

c. determine whether a stack is empty,
d. add a new item to the stack,

e. remove the top of the stack,

f. retrieve the top of the stack.

5. Compare the list ADT based implementation seen in class, to the array based and the pointer based implementation. Assuming the existence of a list ADT implementation, the list ADT based implementation of stack ADT is the simplest since it makes reuse of list ADT and very little code has to be added. The array based implementation is also easy but not efficient as it uses a static array. The pointer based implementation is the most difficult to implement.
6. If you push the letters A, B, C and D in order onto a stack of characters and then pop them, in what order will they be deleted from the stack. They will be deleted in the order D, C, B, A.
7. Explain what the rightward drift phenomenon for queues is? Assuming an array based implementation of queue ADT, and after a sequence of additions and removals, the items in the queue will tend to drift toward the end of the array. The end of the array might be reached although there is still going to be entries available at the beginning of the array.
