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1. For any given 8-bit variable x, which of the following C bitwise operations does not result in 0?

A, x &= (~x) '
B. x[Fx

C. x°=x

D. x<<=8

2. Which of the following about Data Lake is FALSE?

A data lake is a system/repository that stores relational data.

A data lake often refers to a way to manage big data.

Apache Hadoop Distributed File System can be used as an implementation of the data lake.
Many cloud service providers are currently providing different implementations of the data
lake.

o0wp

3. Which of the following is NOT a common type/application of big data analytics?
A. Descriptive Analytics
B. Predictive Analytics
C. Perspective Analytics
D. Prescriptive analytics

4.  Which of the following about in-database analytics is FALSE?
A. Apache Spark is often used as the engines of the in-database computing.
B. SQL is the primary data processing language of the in-database analytics.
C. Massive parallel processing database system is a kind of implementation of the in-database
analytics
D. In-database analytics focuses more on processing relational data.

5. Given that
H{x) means “x is a human”
M(x) means “x is mortal”

What is the logical translation of the statement ‘“all humans are mortal™?
A, Vx(H(x)™ M(x))

B. 3x(H(x)" -M(x))

C. Vx(=H(x)" -M(x))

D. 3x(H(x)" M(x))

6.  Which of the following about Apache Spark is FALSE?
A. Spark is commonly considered an in-memory processing engine.
B. Spark Resilient Distributed Dataset (RDD) provides a kind of fault tolerant mechanism.
C. Function filter() is an action of the RDD.
D. A transformation of the RDD is usually lazy-evaluated.
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7.  Consider below C/C++ statement. Which of the following about variable ptr is FALSE?

const int *ptr;

A. The memory address saved in pfr can be modified.

B. The data value of the object that p#r points to can be modified.
C. ptr is a pointer variable that points to an object of type int

D. The C statement ptr = &y, is valid.

8.  What value does below C/C++ function func() return when called with a value of 67

int func(int n){
if(n <= 1) return 1;
else return n * func(n - 1);

}

Al

B. 6

C. 720

D. 120

9. In C/C++ programming, opening a file will return a(n) to a FILE structure.

A. NULL
B. file name
C. EBEOF
D. pointer

10. Consider a C/C++ implementation of a stack. Which of the following statements is FALSE?

Stacks are last-in first-out (LIFO) data structures.
Stacks cannot be implemented using linked lists.

The new nodes can only be added to the top of a stack.
The last node of the stack has a NULL link.

oCawx

11. Which of the following about data structures is FALSE?

The length of a linked list is often fixed.

Data in a linked list can be stored in arrays.

Arrays can become full.

The length of a linked list is limited to the available memory.

S-S
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12. Which of the following about bubble sort is TRUE?
A. Its worst-case complexity is O(n?),

B. Itisnota comparison sort.

C. Itis a divide-and-conquer sorting algorithm

D. It compares random pairs of elements.

13. Consider the following tables, A and B, in a relational database.

A: B:
ID | V1 ID | V2
1| A 31X
31 X 3| Y
51C 6| Z

How many rows and columns in the output after running the following SQL query?
SELECT * FROM A INNER JOIN B ON A.ID = B.ID

3 rows and 3 columns
2 rows and 4 columns
2 rows and 3 columns
2 rows and 2 columns

oowp

14. In Python 3, which of the following data type is considered a flexible container that stores various

data types?

A. List

B. Dictionary
C. Tuple

D. Set

15. Which of the following statement about Programming and Machine Learning (ML) is FALSE?
A. ML is often considered a new programming paradigm.
B. Building ML systems/models does not require any programming.
C. In programming, humans need to input rules/instructions and data to be processed.
D. In ML, models are trained without explicitly programmed.

16. Which of the following is considered a kind of unstructured data?

A. JSON files
B. Tabular data in relational databases
C. XML files
D. Video files
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17. Consider the following relation R:

LE.

19.

20.

Z1.

R:

X
3
8
8
5

W | o b =
| oo M| oo N

Which of the following functional dependencies does not hold on R?
A Y->Z

B. Z->Y

C. X->Z

D. XY->Z

Consider a relation R(A, B, C, D). Which of the following relational schema is NOT in 3NF (Third
Normal Form)?

A. {A->BC,C->D}

B. {AB>CD,C->B}

C. {C>AB,B->CD}

D. {A->BCD,B->D}

Which of the following about C/C++ pointer is FALSE?
A. Itisused to represent memory address

B. It can be assigned to other pointers of different types
C. It can be assigned to void

D. It can be assigned to an array

Which of the following statements is FALSE?

A. The call stack grows as functions are called and shrinks as functions complete.

B. The amount of memory is finite in computers, so too many function calls can lead to stack
overflow.

C. Stack frames contain information for active functions/subroutines: parameters, local variables
and the return address. )

D. The call stack stores dynamically allocated program objects.

TCP/IP is a network protocol that defines rules for breaking messages into that are the basic
unit of network communication.

A. pages

B. Dbytes

C. packets

D. bits

BHAFHEED FUEFORTAA
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22. Which of the following about deadlock is FALSE?
A. Deadlock prevention ensures that the system will never enter deadlocked state.
B. Acycle in a resource-allocation graph is a necessary and sufficient condition for deadlock in
the case that each resource has multiple instances.
C. Deadlock avoidance disallows deadlock by trying to determine if allowing a particular resource
allocation will cause deadlock.
D. Most operating systems, including UNIX and Windows, choose to ignore deadlocks because

23.

24.

23,

26.

Which of the following about artificial intelligence (Al) is FALSE?
A.

B.
C.

D.

Which of the following about virtual memory is FALSE?
A.

B.
C,
D

Internet, which allows users to access the content while it is transmitting.
A.
B.
C.
L

Which of the following about sorting methods is FALSE?
A.
B.
C.
D.

27. Breadth-first search (BFS) is a search algorithm used for finding a shortest path in graph. Which
data structure is often adopted in BFS implementation?
A. Stack
B. Binary search tree
C. Queue
D. Red-black tree

deadlocks occur infrequently.

Facial recognition technology can be applied to diagnose patients in healthcare without
considering ethical issues.

Deepfake algorithms can create fake images and videos using neural networks.

Deep learning is a sub-field of machine learning, which is a set of algorithms inspired by the
structure and function of the brain.

Al algorithms can help companies to make business predictions better.

The area of the hard drive used for virtual memory is called a swap file.

With virtual memory, processes can run without being fully loaded into memory.

A good page replacement algorithm can reduce the number of pages faults and improve
performance.

The paging technique that swaps data between memory and storage increases the memory
utilization and system performance.

is a technique that can transfer data, usually audio and video, in a continuous flow over the

Streaming
Broadcasting
Spooling
Multitasking

Quick sort takes O(n?) time in the worst case to sort an array of n elements.
Merge sort takes O(n?) time in the worst case to sort an array of n elements.
Selection sort takes O(n?) time in the worst case to sort an array of n elements.
Insertion sort takes O(n?) time in the worst case to sort an array of n elements.
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28. When logging in to an account on a computer, users enter a user ID and a password. Then, they
enter another authentication code, which is sent as text or voice message on a mobile device. This
process is referred to as

two-step verification

mobile authentication

passcode authentication

voice verification

oW

29. Which of the following is NOT an image file format?

A. TIFF
B. PNG
C. JPEG
D. MOV
30. In the context of mobile phones or tablets, allows a phone or tablet to share its Internet
connection with other computers and devices wirelessly.
A. broadcasting
B. tethering
C. bandwidth sharing
D. networking

31. Pokémon Go is a location-based, mobile device game that allows players to locate, capture and train
creatures in the real world as well as take selfie pictures with their creatures. Which technology
enables this feature?

A. Virtual reality
B. Mixed reality
C. Augmented reality
D. Simulation reality

32. Which of the following about operating systems is TRUE?

macOS is made for Apple’s mobile devices.

Chrome OS is a Linux-based operating system.

Windows is open source software that provides a graphical user interface.
An operating system cannot run from a USB flash drive.

SOwpe

33. How many bytes are in an IPv6 address?

A. 4 bytes
B. 16 bytes
C. 32 bytes
D. 128 bytes

HAFMEME FUETOATAA
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34. Which of the following is a commonly adopted method for finding the position of an element from a

33.

36.

37

38.

39.

large sorted array?

A. Linear search

B. Quick sort

C. Depth-first search
D. Binary search

Which of the following about Internet and network attacks is FALSE?

A. Phishing is a scam in which a fraudster sends an official looking email message that attempts to
obtain personal data or login credentials.

B. Spoofing is a technique that intruders use to make their network or Internet transmission appear
legitimate to a victim computer or network.

C. Adware is a program that locks the user out of his/her computer until a specified amount of
money is paid.

D. Abackdoor is a program that allows users to bypass normal authentication procedures when
accessing a program, computer, or network.

Which technology is used for contactless payment?
A. Near field communication (NFC)

B. Bluetooth

C. Peer-to-peer (P2P) network

D. Radio frequency identification (RFID)

Which of the following about the 32-bit IEEE standard for floating point arithmetic (IEEE 754) is
FALSE?

The sign bit 1 is for the decimal number -11.5 in the 32-bit IEEE format.

The exponent filed is 00000011 for the decimal number -11.5 in the 32-bit IEEE format.
Twenty three bits are allocated for the significand.

Normalized binary numbers always start with a 1, and the significand is codded with implied
leading 1.

Sowp

Which of the following is the core technology used in Amazon Go, the Amazon’s new, checkout
free grocery and convenience store?

Al planning

Natural language processing

Speech recognition

Computer vision

cawp

Which of the following statements about the TCP/IP model is TRUE?

The TCP/IP model is a scalable, client-server architecture.

TCP/IP stands for Transaction-centered Protocol/Internet Protocol and it contains 4 layers.
The transport layer is closest to the end user.

UDP is a connection-oriented protocol that reliably transmits data from the source to the
destination.

oowr
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40. Google Docs allow users to create and manage documents over the Internet, which is an example of
A. Jaa
B. SaaS
C. PaaS
D. DaaS
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Items 7, 3, 11, 9, and 13 are inserted into an AVL tree. What happens when 12 is inserted?
No rotation is needed

A single rotation between some node and its left child is performed

A single rotation between some node and its right child is performed

A double rotation with a node, its left child, and a third node is performed

A double rotation with a node, its right child, and a third node is performed

HoOwp

Which of the following trees can have height that is not logarithmic?
AA tree

AVL tree

B-tree of order 4

Red black tree

All of the above trees must have logarithmic depth

moQwp

The next two questions refer to the following graph:

If the start vertex is V4, then using the acyclic weighted shortest path algorithm, which is the last
vertex to be declared known?

Vo

V1

V2

The graph is not acyclic, so the acyclic algorithm should not be used

None of the above

(O8]

FOO WP

If the start vertex is V4, then using the standard weighted shortest path algorithm, which is the last
vertex to be declared known?

VO

Wi

V2

V4

None of the above

-2

SECESR=E~

The next two questions relate to the tree below:
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Which of the following is an in-order traversal of the tree?
ABCDE

ABDCE

BDECA

EDCBA

None of the above

Suppose the post-order iteration is performed on the tree. At the time that D is output, what symbols
are still on the stack?

A only

A and B, only

Aand C, only

A, B,and C

None of the above

Which of the following sorting algorithms has the lowest worst-case time complexity?
Selection sort '

Merge sort

Bubble sort

Insertion sort

Quick sort

What is the height of a complete binary tree with 16384 nodes?
8192

13

14

15

16

A node with key 8 has a left child with key 10. Which of the following objects could this node be
found in? ‘

Binary search tree

Max heap

Min heap

Two of the above

None of A, B, and C

Suppose we are implementing quadratic probing with a hash function Hash(X) = X mod 100. If an
element with key 4592 is inserted and the first three locations attempted are already occupied, then
the next cell that will be tried is

0

1

9

92

95

RAFHAME HYTFaATHA



CERRPESWERS L E 2 EL et

FBLEE: BEHEH (R 2mETHECA] 3 442002
MAABERPFERZE " AT ERATEMGEER) +5EF¥3A

HEOQW»

~ oy U W N

mouaQws3g

mo oW

11.

moQweE 3

moOOwWE 3

The next two questions apply to the following code fragment:

. How many times is statement 4 executed?

—_
Lh

For the array implementation of the stack, what is the worst-case cost of a single push operation if
array doubling is used?

O(1)

O(log N)

o)

O(N log N)
None of the above

If a header node is used in a linked list, which of the following indicates a list with one item?
header != NULL

header = NULL

header = NULL && header->next = NULL

header != NULL && header->next != NULL && header->next->next == NULL

None of the above

Which of the following characterizes a Huffman coding tree?
All items are stored at the leaves

No nodes have one child

The tree is balanced

A and B only

All three of A, Band C

for( int i = 0; i < n; 1i++ )
for{ dont § = dz § <= ng G4+ }
for( int k = i; k <= j; kt++ )
sum++;
for{ int p = 0; p < n*n; p++ )
for( int g = 0; g < p; gt+ )
sum--;

OW)

O(N?)
O(N?)
OV

None of the above

How many times is statement 7 executed?
o)

O(N?)

O(N?)

O(N)

None of the above

HAFHEHE FEBTERTHA
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16. What is the running time of the following routine?
bool isPrime( int n ) {
if( n == |l n == 3 )

return true;
if(n % 2 == )

return false;
for( int i = 3; i <= squareRoot( n ); i+=2 )

if(n % i == 0)

return false;

return true; }
O(1)
O(log N)
ON)
O(NUZ)
None of the above

moOws

Which data structure is used by the compiler to implement recursion?
Map

Priority queue

Queue

Set

Stack

DmOQwWs3

What postfix expression does the expression tree below represent?

a+b*c-d
(atb)*(c-d)
ab+cd-*
abcd+-*
None of the above

—
o]

moQwps

—
X

Which of the following represents an infix expression followed by the postfix equivalent?
atb-candabc-+

atb*candabc * +

atb*candabc+*

atb*candab+¢*

More than one of the above

SESEe-=

The items 3, 6, 5, 2, 4, 7, 1 are inserted into a binary search tree. Which node is the deepest?
1

3

4

7

None of the above

SESHONCI N
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21. What is the cost of the minimum spanning tree for the following graph?

A, 24

B. 25

C. 26

D. 27

E. None of the above

22. Approximately what is the maximum height of a binary search tree of N nodes?

A. logN

B. 138logN

C. 144logN

D. 2logN

E. None of the above

23. Which operation is not supported in constant time by a double-ended queue?

A. Insertion at the front or rear item

B. Access of the front or rear item

C. Deletion of the front or rear item

D. Access and deletion of the minimum item

E. All of the above are supported

24. Which of the following algorithm types classifies Huffman’s algorithm?

A. Backtracking algorithm

B. Divide and conquer algorithm

C. Dynamic programming algorithm

D. Greedy algorithm

E. None of the above

25. (#83F)Which ones of the following are true?

A. A full binary tree is a complete binary tree, and vice versa

B. When using a max heap to implement a priority queue, the time complexity of both the push and

pop operations are O(log N)

C. The stack operations are according to the last-in first-out principle

D. The average time complexity of finding an element in a binary search tree is O(%)

E. The linked list operations are according to the last-in first-out principle

HEFHAYE FYEAFOATAA



