ملحق احتساب الموقع  
  arrays


Calculate the address of any element in the 2-D array:

The 2-dimensional array can be defined as an array of arrays. The 2-Dimensional arrays are organized as matrices which can be represented as the collection of rows and columns as array[M][N] where M is the number of rows and N is the number of columns. 
Example:

[image: C:\Users\eng\Downloads\Matrix.jpg]

To find the address of any element in a 2-Dimensional array there are the following two ways-

1. Row Major Order (row-wise)

1. Column Major Order (column-wise)






1. Row Major Order:

Row major ordering assigns successive elements, moving across the rows and then down the next row, to successive memory locations. In simple language, the elements of an array are stored in a Row-Wise fashion.
To find the address of the element using row-major order uses the following formula:

Address of A[I][J] = B + W * ((I - LR) * N + (J - LC))
   
I = Row Subset of an element whose address to be found, 
J = Column Subset of an element whose address to be found, 
B = Base address, 
W = Storage size of one element store in an array(in byte), 
LR = Lower Limit of row/start row index of the matrix(If not given assume it as zero), 
LC = Lower Limit of column/start column index of the matrix(If not given assume it as zero), 
N = Number of column given in the matrix.

Example: Given an array, arr[1.........10][1.........15] with base value 100 and the size of each element is 1 Byte in memory. Find the address of arr[8][6] with the help of row-major order.

Solution:
Given:
Base address B = 100
Storage size of one element store in any array W = 1 Bytes
Row Subset of an element whose address to be found I = 8
Column Subset of an element whose address to be found J = 6
Lower Limit of row/start row index of matrix LR = 1 
Lower Limit of column/start column index of matrix = 1
Number of column given in the matrix N = Upper Bound - Lower Bound + 1
                                                                            = 15 - 1 + 1
                                                                            = 15


Formula:
Address of A[I][J] = B + W * ((I - LR) * N + (J - LC)) 
Solution:
Address of A[8][6] = 100 + 1 * ((8 - 1) * 15 + (6 - 1))
                                   = 100 + 1 * ((7) * 15 + (5))
                                  = 100 + 1 * (110)
Address of A[I][J] = 210


2. Column Major Order:

If elements of an array are stored in a column-major fashion means moving across the column and then to the next column then it's in column-major order. To find the address of the element using column-major order use the following formula:

Address of A[I][J] = B + W * ((J - LC) * M + (I - LR))
  
I = Row Subset of an element whose address to be found, 
J = Column Subset of an element whose address to be found, 
B = Base address, 
W = Storage size of one element store in any array(in byte), 
LR = Lower Limit of row/start row index of matrix(If not given assume it as zero), 
LC = Lower Limit of column/start column index of matrix(If not given assume it as zero), 
M = Number of rows given in the matrix.

Example: Given an array arr[1.........10][1.........15] with a base value of 100 and the size of each element is 1 Byte in memory find the address of arr[8][6] with the help of column-major order.

Solution:
Given:
Base address B = 100
Storage size of one element store in any array W = 1 Bytes
Row Subset of an element whose address to be found I = 8
Column Subset of an element whose address to be found J = 6
Lower Limit of row/start row index of matrix LR = 1
Lower Limit of column/start column index of matrix = 1
Number of Rows given in the matrix M = Upper Bound - Lower Bound + 1
                                                                            = 10 - 1 + 1
                                                                           = 10

Formula: used

Address of A[I][J] = B + W * ((J - LC) * M + (I - LR))

Address of A[8][6] = 100 + 1 * ((6 - 1) * 10 + (8 - 1))
                                  = 100 + 1 * ((5) * 10 + (7))
                                 = 100 + 1 * (57)
Address of A[I][J] = 157 



MCQs on Data Structure
1. What is a Data Structure?
A) A programming language
B) A way to organize and store data efficiently
C) A type of computer hardware
D) A database system
2. The main purpose of using data structures is to reduce:
A) Program size
B) Computer cost
C) Space and time complexity
D) Programming language errors
3. Data structure is defined as:
A) Data only
B) Algorithm only
C) Data + Algorithm
D) Hardware + Software
4. Which of the following is a criterion for choosing a data structure?
A) Color of the program
B) Size of data
C) Brand of computer
D) Internet speed
5. Traversing in data structures means:
A) Deleting elements
B) Searching for a specific element
C) Sorting elements
D) Accessing each data item exactly once
6. In a Nonlinear Data Structure:
A) Elements are arranged sequentially
B) Elements may connect to more than one element
C) Data is stored only in arrays
D) Data is stored in sequence only
7. The elements of an array are stored in:
A) Random memory locations
B) Different files
C) Contiguous memory locations
D) External storage
8. If an array length is 10, the last index will be:
A) 9
B) 10
C) 8
D) 11
9. Arrays can store:
A) Only numbers
B) Only characters
C) Primitive elements and object references
D) Only strings
10. When removing an element from an array:
A) Elements are shifted backward
B) Elements are copied to another array
C) Elements are multiplied
D) No operation is needed
11. One disadvantage of arrays is:
A) They cannot be sorted
B) Insertion and deletion require many moves
C) They cannot store characters
D) They cannot store integers
12. If base address = 500, what is the location of z[4] in array z[1..6]?
A) 504
B) 505
C) 502
D) 503
13. What is the location of T[4,6] in T[1..5,1..7] if base address = 900 (row-wise)?
A) 924
B) 925
C) 926
D) 927
14. In column-wise memory representation, the formula is:
A) Base + C(i−1) + (j−1)
B) Base + R(j−1) + (i−1)
C) Base + (i+j)
D) Base + (i×j)
15. If base address = 300, what is the location of T[5,7] in T[1..6,1..8] (column-wise)?
A) 338
B) 339
C) 340
D) 341
16. Data Type Abstraction describes:
A) The logical view of data and operations without implementation details
B) How data is physically stored in memory
C) Only programming language syntax
D) Only hardware operations
17. In the example studentDegree = [60, 70, 80, 75], the data structure used is:
A) Queue
B) Stack
C) List
D) Tree
18. Which operation adds a new element to the list?
A) remove()
B) append()
C) pop()
D) delete()
19. Which operation adds an element to the top of a stack?
A) push()
B) pop()
C) top()
D) peek()
20. Which operation returns the top element without removing it?
A) pop()
B) push()
C) top() / peek()
D) delete()
21. Web browsers use stacks for:
A) Downloading files
B) Storing recently visited web pages
C) Opening new tabs
D) Playing videos
22. Text editors use stacks for:
A) Saving files
B) Copy operation
C) Undo operations
D) Printing documents
23. If the stack is not empty after checking all brackets:
A) Expression is correct
B) Expression has an error
C) Expression is sorted
D) Expression is complete
24. Operators * and / have associativity:
A) Right to Left
B) Left to Right
C) Random
D) Circular
25. Postfix expression of A + B * C is:
A) AB+C*
B) *ABC+
C) A+BC*
D) ABC*+
26. Stacks are used to convert:
A) Binary to decimal
B) Infix expressions to postfix or prefix
C) Numbers to characters
D) Characters to numbers
27. A queue is a collection of items that follows:
A) FIFO principle
B) LIFO principle
C) Random access
D) Circular access
28. In a queue, insertion of elements takes place at:
A) Front
B) Middle
C) Rear (Back)
D) Anywhere
29. The element that is removed first from a queue is:
A) The last inserted element
B) The first inserted element
C) The largest element
D) The smallest element
30. Which of the following is a real-life example of a queue?
A) Stack of books
B) Tree structure
C) Graph structure
D) Line of people at a cashier
31. Which operation creates an empty queue?
A) q.enqueue()
B) q.dequeue()
C) q = Queue()
D) q.size()
32. Which operation removes an element from the queue?
A) enqueue()
B) dequeue()
C) push()
D) append()
33. Which operation adds an element to the queue?
A) enqueue()
B) dequeue()
C) pop()
D) push()
34. Which of the following is an application of queue?
A) CPU scheduling
B) Sorting arrays
C) File compression
D) Encryption
35. Queue is used in networking devices such as:
A) Printers
B) Routers and switches
C) Monitors
D) Keyboards
36. Which application uses queue to manage requests?
A) Disk scheduling
B) Image editing
C) Video editing
D) Spreadsheet calculations
37. A Deque stands for:
A) Dynamic Queue
B) Double Ended Queue
C) Data Queue
D) Direct Queue
38. In a Deque, elements can be removed:
A) Only from front
B) Only from rear
C) From both ends
D) From the middle only
39. Deque combines the features of:
A) Stack and Queue
B) Tree and Graph
C) Array and Structure
D) List and Set
40. Which operation adds an item to the rear of a deque?
A) addFront()
B) addRear()
C) removeFront()
D) removeRear()
41. Which operation removes an item from the front of a deque?
A) addFront()
B) addRear()
C) removeFront()
D) removeRear()

نهاية اسئلة جامعة اوروك
---------------------------------------------------------------------------------------------------------------------
Answer the following MCQ 1  questions
MCQ1 
In a 2D array stored in row-major order, elements of the array are stored:
A. Column by column
B. Row by row
C. Diagonally
D. Randomly
Answer: B. Row by row

MCQ 2
Which of the following languages typically uses row-major order?
A. Fortran
B. C
C. MATLAB
D. Julia
Answer: B. C

MCQ 3
Which of the following languages typically uses column-major order?
A. C
B. C++
C. Fortran
D. Java
Answer: C. Fortran

MCQ 4
In row-major order, the address of element A[i][j] is calculated as:
A. Base + (j × number_of_rows + i) × size
B. Base + (i × number_of_columns + j) × size
C. Base + (i + j) × size
D. Base + (i × j) × size
Answer: B. Base + (i × number_of_columns + j) × size

MCQ 5
In column-major order, the address of element A[i][j] is calculated as:
A. Base + (i × number_of_columns + j) × size
B. Base + (j × number_of_rows + i) × size
C. Base + (i + j) × size
D. Base + (i × j) × size
Answer: B. Base + (j × number_of_rows + i) × size

MCQ 6
If a 2D array has 3 rows and 4 columns, how many elements does it contain?
A. 7
B. 12
C. 24
D. 1
Answer: B. 12

MCQ 7
In row-major order, which element comes immediately after A[1][2]?
A. A[2][2]
B. A[1][3]
C. A[0][2]
D. A[2][3]
Answer: B. A[1][3]
MCQ 8
In column-major order, which element comes immediately after A[1][2]?
A. A[1][3]
B. A[2][2]
C. A[0][3]
D. A[2][3]
Answer: B. A[2][2]

MCQ 9
Row-major order is more efficient when:
A. Accessing columns sequentially
B. Accessing rows sequentially
C. Accessing diagonals
D. Random access only
Answer: B. Accessing rows sequentially

MCQ 10
Column-major order is more efficient when:
A. Accessing rows sequentially
B. Accessing columns sequentially
C. Accessing diagonals
D. Accessing random elements
Answer: B. Accessing columns sequentially


MCQ 11
Which of the following statements is TRUE?
A. Row-major order stores elements column-wise
B. Column-major order stores elements row-wise
C. Row-major order stores elements row-wise
D. Both store elements randomly
Answer: C
MCQ 12
If A is stored in row-major order, what is the fastest way to traverse it?
A. Column by column
B. Row by row
C. Diagonally
D. Random access
Answer: B


MCQ 13
Given A[3][3], which element is stored first in memory (row-major)?
A. A[0][0]
B. A[2][2]
C. A[1][1]
D. A[0][2]
Answer: A

MCQ 14
Given A[3][3], which element is stored last in column-major order?
A. A[0][2]
B. A[2][2]
C. A[2][0]
D. A[1][2]
Answer: B







Numerical / Problem-Solving MCQ 2
MCQ 15
A 2D array A[4][5] is stored in row-major order.
Base address = 100, element size = 2 bytes.
Find address of A[2][3].
A. 122
B. 126
C. 134
D. 138
Solution:
Address = Base + (i × columns + j) × size
= 100 + (2×5 + 3)×2
= 100 + (10 + 3)×2
= 100 + 26 = 126
Answer: B

MCQ 16
A 2D array A[4][5] is stored in column-major order.
Base address = 100, element size = 2 bytes.
Find address of A[2][3].
A. 124
B. 128
C. 132
D. 136
Solution:
Address = Base + (j × rows + i) × size
= 100 + (3×4 + 2)×2
= 100 + (12 + 2)×2
= 100 + 28 = 128
Answer: B


MCQ 17
A[3][4] stored in row-major order, base = 200, size = 4 bytes.
Find address of A[1][2].
A. 224
B. 232
C. 216
D. 208
Solution:
= 200 + (1×4 + 2)×4
= 200 + (4 + 2)×4
= 200 + 24 = 224
Answer: A

MCQ 18
A[3][4] stored in column-major order, base = 200, size = 4 bytes.
Find address of A[1][2].
A. 224
B. 232
C. 228
D. 216
Solution:
= 200 + (2×3 + 1)×4
= 200 + (6 + 1)×4
= 200 + 28 = 228
Answer: C





MCQ 19
If A[5][5] is stored in row-major order, what is the address difference between A[2][3] and A[2][4] (element size = 4)?
A. 4
B. 8
C. 20
D. 1
Solution:
Adjacent elements in same row → difference = element size
= 4
Answer: A




Exam–Style MCQ 3

Question 20
A 2D array A[6][8] is stored in row-major order.
Base address = 1000, element size = 2 bytes.
Find the address of A[4][5].
A. 1070
B. 1074
C. 1082
D. 1090
Solution:
Address = Base + (i × columns + j) × size
= 1000 + (4×8 + 5)×2
= 1000 + (32 + 5)×2
= 1000 + 74 = 1074
Answer: B

Question 21
A 2D array A[5][10] is stored in column-major order.
Base address = 500, element size = 4 bytes.
Find the address of A[3][7].
A. 652
B. 656
C. 660
D. 668
Solution:
= 500 + (7×5 + 3)×4
= 500 + (35 + 3)×4
= 500 + 152 = 652
Answer: A

Question 22
Which of the following access patterns gives minimum cache misses in row-major storage?
A. Access column-wise
B. Access row-wise
C. Access randomly
D. Access diagonally
Answer: B

Question 23
A[4][4] is stored in row-major order.
If address of A[0][0] = 200 and element size = 2 bytes, find address of A[3][2].
A. 228
B. 220
C. 232
D. 236
Solution:
= 200 + (3×4 + 2)×2
= 200 + (12 + 2)×2
= 200 + 28 = 228
Answer: A

Question 24
A[4][4] is stored in column-major order.
Base address = 200, element size = 2 bytes.
Find address of A[3][2].
A. 228
B. 222
C. 230
D. 232
Solution:
= 200 + (2×4 + 3)×2
= 200 + (8 + 3)×2
= 200 + 22 = 222 

Question 25
If A is stored in row-major order, which formula is correct?
A. Base + (j × rows + i) × size
B. Base + (i × columns + j) × size
C. Base + (i + j) × size
D. Base + (i × j) × size
Answer: B
Question 26
In column-major order, which element is stored immediately after A[2][1]?
A. A[2][2]
B. A[3][1]
C. A[1][1]
D. A[2][0]
Answer: B
Question 27
The number of elements between A[i][j] and A[i][j+1] in row-major order is:
A. 0
B. 1
C. Number of rows
D. Number of columns
Answer: A
(They are adjacent)

Question 28
Which of the following is TRUE?
A. Row-major order is used in C
B. Column-major order is used in Fortran
C. Both A and B
D. None
Answer: C
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