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Solution Set
1. Correct Answer: E
SOLUTION:
The following shows the contents of the stack (a lifo — last in first out structure) after each operation.
Instruction Stack # items on Stack
PUSH A; A 1
PUSH B; AB 2
MUL,; A*B 1
PUSH A; A(A*B) 2
PUSH C; CA(A*B) 3
PUSH D; DCA(A*B) 4
MUL,; (D*C)A(A*B) 3
SUB; (A-(D*C)(A*B) 2
ADD; (A-(D*C)+(A*B) 1
POP X 0 Item placed in memory location for X

2. Correct Answer: B

SOLUTION:

When traversing a tree in postorder, a node is visited after its left and right subtrees have been visited.
Given that definition, it can be seen that 10 would be the first node visited, then 8. As both of its left and
right subtrees would have been visited, then node 12 is visited. That would complete the left subtree of 14
and now the right subtree of 14 would need to be visited. Node 6 would be visited, then 7. This would
complete the right subtree of 14, and finally 14 would be visited.

3. Correct Answer: A

SOLUTION:

Given a 3-dimensional array A [u4] [42] [#3], dimension y; has u; 2-dimensional arrays of size u, * u; and
dimension u, has u, 1-dimensional arrays of size u;. Therefore, to compute the location of a[6] [4] [4]
in an array declared as int a[10][5][5], use the following:

6*5*5= 150

+ 4*5= 20
+ 4
+ 840

1,014

4. Correct Answer: D

SOLUTION:

A max heap is defined as a max tree in which the key value in each node is no smaller than the key values
in its children, if any. A max heap is also a complete binary tree, however it does not need to be full.

5. Correct Answer: D

SOLUTION:

The maximum number of nodes in a binary tree of depth k is 2¥ — 1,k > 1. Therefore, for a tree with a
depth of 8, the maximum number of nodes is:

28 -1
256 -1
255

6. Correct Answer: C
SOLUTION:

(8-1)
The bias of an 8 bit number would be 2 -1 or 127. The original number is in decimal is given below.



1*27 + 0*26 + 1*25 + 1*24 + 0*23 + 1*22 +1*21 +0*20
128+32+16+4+2

182

Then subtracting the bias yields the final answer. 182-127 = 55.

10110110

7. Correct Answer: E cp | cp | cD | cD
SOLUTION: 00 01 11 10
Two answers actually work for this Karnaugh map. First the four AB' 1 1 0 1
corners must be used, which are given by the bolded and italicized 00

values as B'D'. Then the middle portion must be included given by A'B

the underlined values as BD. Lastly, the two remaining true values 01 0 1 1 0
can be included with the column C'D or the square B'C', either

works. To obtain a minimum expression however, a group of four AB 0 1 1 0
must be used for these two values. So, while including the group 1

B'C'D would yield an accurate function, it would not result in the AB' 1 1 0 1
minimal expression. So, while answers A and D result in correct 10

functions, they do not provide minimal expressions.

8. Correct Answer: E
SOLUTION:
The largest 8 bit two's complement numbers is 127. The top bit carries with it a negative value. So the 8
bits would carry the values below.
(-1)*2’ 1*2°¢ 125 1*24 1*23 1*2? 12t 120

So if the result of adding two positive numbers has a 1 in the largest bit, this causes a negative result,
which must be the result of overflow, meaning the resulting numbers is too large to fit into the number of
bits specified. In this case adding 90 to 71 results in 161 which is greater than 127. Two's complement
numbers are easy to invert, add and subtract in the Arithmetic Logic Unit (ALU) and result in a more
simplified set of hardware for the CPU.

9. Correct Answer: A

SOLUTION:

This circuit implements the truth table from the regional exam. Upon first inspection, it is clear that the
output is (ABC)' and C. However, that is not one of the options, so the other functions must be checked.
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10. Correct Answer: A

SOLUTION:

A system bus that is 2 bytes wide can transfer 16 bits at one time. If the bus operates at 2KHz and it takes
4 cycles per transfer, it can perform 500 transfers to per second. 500transfers/second * 16 bits/transfer =
8000 bits/second.

11. Correct Answer: C

SOLUTION:

*list actually will access the item in list[0] and since pPtr expects a reference, this will cause an error. Since
c is actually a point and a circle pointing the point pointer to a circle does work. The other lines of code use
valid references to points that are passed to the pointer.



12. Correct Answer: E

SOLUTION:

Point is the base class for the derived class Point. This is an example of inheritance. In cases such as
this, it is said that the derived class, Circle, is also a member of the base class, Point. So, Circle Is-A Point.

13. Correct Answer: C

SOLUTION:

radius may not be accessed outside of the class, as it is private. The array arr must use the [] before the
dot operator to access each item in the array. For these reasons, only the third option will work correctly.

14. Correct Answer: A

SOLUTION:

Encapsulation of the data of the object involves only allowing users access through these get and set
accessor methods.

15. Correct Answer: B

SOLUTION:

The pre-increment should increment the radius of the item first and then return that object that has just
been modified. The first example copies this item, increments the copy not the original item and then
returns the incremented copy. The third example is the post-increment, which makes a copy, increments
the original and then returns the copy for use. The fourth does update the radius with a pre-increment, but
it returns the this pointer, not the item itself. The second uses a post-increment, but it does not matter,
since the item does not get used until after the function completes. So for the calling reference, the second
will update the radius prior to the use of the circle in question.

16. Correct Answer: B

SOLUTION:

If the hard drive spins at 6000 RPM this is equivalent to 6000 RPM* 1Min/60 seconds = 100 Rotations per
second. If the data location just passed the read/write head of the drive, it would need to make a full
revolution to reach the data again, which would take 1/100th of a second.

17. Correct Answer: D

SOLUTION:

Modern operating systems handle providing a user interface, abstracting functionality to the hardware with
device drivers, scheduling processes, memory management and disk scheduling. Operating systems
provide a means of allowing users to install and run programs, however the programs installed are usually
customized for the needs of the system. Not all systems will need an email interface, a router for example.
Such specific software packages are left out of the operating system as a result.

18. Correct Answer: D

SOLUTION:

A denial of service attack (DoS) is an attempt to slow down or stop a computer system or network by
flooding it with requests for information and data.

A rogue Wi-Fi hotspot will imitate free Wi-Fi hotspots. These rogue networks operate close to the legitimate
free hotspots and typically provide stronger signals that many users unsuspectingly connect to. Once
connected, the rogue networks capture any and all information sent by the users to legitimate sites
including user names and passwords.

A Trojan horse is a program that comes into a computer system disguised as something else. Trojan
horses are not viruses, but they can be carriers of viruses.

Viruses are programs that migrate through networks and operating systems, and most attach themselves
to different programs and databases. While some viruses are relatively harmless, many can be quite
destructive. Once activated, these destructive viruses usually alter and/ or delete files.

19. Correct Answer: A
SOLUTION:



a%b will return 3, which will be interpreted as true. The ?: operator will then move on to the section of code
immediately following the ? and return 1 which will be displayed.

20. Correct Answer: E

SOLUTION:

This is an example of function overloading. It allows the compiler to choose the correct function based on
the parameter list. The parameter list for each overloaded function must be unique. This unique list is
called the signature and is what the compiler uses to determine which function to use.

21. Correct Answer: E

SOLUTION:

The recursive function computes the nth Fibonacci in the sequence of Fibonacci numbers.
The sequence is as follows: 1, 1, 2, 3, 5, 8, 13, 21, ...

And values returned by the function calls are given.

return value

No o~ WNEFE OIS
NFPOOUOIWNRE PP

3
1

The base case is when n<2 which returns 1. The recursion is two calls to the function itself with arguments
of n-1 and n-2. As the function calls itself twice on the recursion, the number of function calls grows
exponentially as argument n grows.

func (6) calls func (5) and func (4)

this repeats until hitting the base cases of func (1) and func (0). A tree that traces all of the calls for
func (6) follows. Including func (6) there are a total of 25 function calls.




22. Correct Answer: C
SOLUTION:
See solution for previous problem.

23. Correct Answer: A
SOLUTION:
See solution for previous problem.

24. Correct Answer: B

SOLUTION:

Answers a and ¢ are nonsensical.

The address-of operator is the ampersand (&) and is often used in conjunction with pointers.

25. Correct Answer: A
SOLUTION:
Answers b and d are nonsensical.
get is used to retrieve unformatted data from a stream.
new dynamically allocates memory from the heap for a variable of a given type. Assuming that newValue
has previously been declared, an example of the use of new is:
newValue = new double;

26. Correct Answer: B
SOLUTION:
A race condition occurs when several processes access and manipulate the same data concurrently and
the outcome of the execution depends on the particular order in which the access takes place.
A deadlock occurs when two processes both try to gain access to two different memory locations. Process
A would lock memory location 1, and then try to access memory location 2. In the meantime, Process B
locked memory location 2, and then tried to access memory location 1. Both processes are now in a
deadlock condition.
An infinite loop occurs when the loop condition will never be false. A classic example is:

for (;:);
That for loop will never terminate.
An abnormal termination occurs when an unhandled exception is thrown. Accessing an array out of bounds
or dividing by zero are common ways that an abnormal termination can occur.
To prevent a race condition from occurring, some sort of locking needs to occur on the memory location
where the race condition could occur. Before a process can access the memory location, it must obtain a
lock on it. If the memory location is already locked, the process will need to wait until the lock is released.

27. Correct Answer: D

SOLUTION:

The function func is a template function that will find the maximum element within an array that is passed
to it. The first parameter is the array and the second parameter is the number of elements within the array.
The array can be of any type, as long as the < operator has been defined for that type. For all of the native
C++ types, the < operator is already ready defined. Any user-defined types will need to overload the <
operator.

The purpose of a template function is to allow for easier function overloading. Instead of writing multiple
functions with the same logic to handle different types, a template function will allow the program to write
the logic once and allow the compiler generate the version needed based on the types used in the call.

28. Correct Answer: B
SOLUTION:
See previous explanation.

29. Correct Answer: C
SOLUTION:
See previous explanation.



30. Correct Answer: C

SOLUTION:

x IS a pointer to a pointer to an int. This definition allows for two levels of indirection, which can be useful
when accessing a two-dimensional array.



