Programming Set 4
Part A. Search and Sorting Algorithms (25 points)
True / False (each question is 1 point)
1. True or False?  A selection sort compares adjacent elements and swaps them if they are in the wrong order.

Answer: False

2. True or False?  Each pass of a bubble sort selects one item and puts it in its final sorted position.

Answer: False

3. True or False?  The Quicksort algorithm separates the items to be sorted into two sections based on a particular split value.

Answer: True

4. True or False?  A sequential search begins the search process in the middle of the list.

Answer: False

5. True or False?  A binary search uses a string of bits (binary digits) to filter the search items while looking for an item.

Answer: False

6. True or False?  A binary search eliminates large portions of the data on each comparison.

Answer: True

7. True or False?  A binary search requires that the data be sorted.

Answer: True

Multiple Choice (each question is 1 point)
8. Which of the following requires the use of a "splitting value"?
A. selection sort

B. quicksort

C. bubble sort

D. binary search

E. sequential search

Answer: B
9. Which of the following eliminates a large portion of the data with each comparison?
A. selection sort

B. quicksort

C. bubble sort

D. binary search

E. sequential search

Answer: D

10. How many comparisons will be needed using a sequential search to find the value 69 in the following array?

	[0]
	[1]
	[2]
	[3]
	[4]
	[5]
	[6]
	[7]
	[8]
	[9]
	[10]
	[11]
	[12]

	14
	27
	29
	38
	42
	55
	57
	61
	64
	69
	77
	79
	84


A. 1

B. 2

C. 9

D. 10

E. 12

Answer: D

11. How many comparisons will be needed using a binary search to find the value 69 in the following array?

	[0]
	[1]
	[2]
	[3]
	[4]
	[5]
	[6]
	[7]
	[8]
	[9]
	[10]
	[11]
	[12]

	14
	27
	29
	38
	42
	55
	57
	61
	64
	69
	77
	79
	84


A. 1

B. 2

C. 9

D. 10

E. 12

Answer: B

Short Answer (each question is 2 points)
12. Show the state of the following array after the outer loop of the selection sort algorithm has executed two times.

	[0]
	[1]
	[2]
	[3]
	[4]
	[5]

	19
	23
	2
	4
	99
	1


	[0]
	[1]
	[2]
	[3]
	[4]
	[5]

	1
	2
	23
	4
	99
	19


13. Show the state of the following array after the outer loop of the bubble sort algorithm has executed three times.

	[0]
	[1]
	[2]
	[3]
	[4]
	[5]

	12
	1
	9
	23
	17
	11


	[0]
	[1]
	[2]
	[3]
	[4]
	[5]

	1
	9
	11
	12
	17
	23


14. How many comparisons does it take using a sequential search to determine that the value 8 is not in the following array?

	[0]
	[1]
	[2]
	[3]
	[4]
	[5]

	12
	1
	9
	23
	17
	11


Answer: 6

15. How many comparisons does it take using a sequential search to find the value 23 in the following array?

	[0]
	[1]
	[2]
	[3]
	[4]
	[5]

	12
	1
	9
	23
	17
	11


Answer: 4

16. How many comparisons does it take using a binary search to determine that the value 8 is not in the following array?

	[0]
	[1]
	[2]
	[3]
	[4]
	[5]

	1
	9
	11
	12
	17
	23


Answer: 3

17. How many comparisons does it take using a binary search to find the value 9 in the following array?

	[0]
	[1]
	[2]
	[3]
	[4]
	[5]

	1
	9
	11
	12
	17
	23


Answer: 3
18. What is the algorithm for Printing an array?


While (array_size is not exceeded)



Get next item



Print item

Part B. Machine and Assembly Language (75 points)
True / False (each question is 1 point)
19. True or False? Machine language is the set of binary-coded instructions that are executed directly by a computer.

Answer: True

20. True or False?  Each machine language instruction performs a single complex task, such as sorting a list of numbers.

Answer: False

21. True or False?  The Pep/7 machine is a virtual computer.

Answer: True

22. True or False?  Unlike a real computer, the Pep/7 machine does not have an instruction register (IR).

Answer: False

23. True or False?  The Pep/7 instruction specifier contains an addressing mode specifier that indicates how the operand should be interpreted.

Answer: True

24. True or False?  The loader is software that puts a machine-language program into memory so that it can be executed.

Answer: True

25. True or False?  Assembly language allows program instructions to be specified using mnemonics that correspond to machine language instructions.

Answer: True

26. True or False?  An assembler is used to execute an assembly language program directly on the central processing unit.

Answer: False

27. True or False?  In Pep/7 assembly language, you can allocate data storage space of various sizes, give these locations names, and refer to them by name later in the program.

Answer: True

28. True or False?  Assembly language is an abstraction, hiding some of the details that occur at the machine language level.

Answer: True

Multiple Choice (each question is 1 point)
29. Which language is actually executed by the central processing unit of a computer?
A. high-level language

B. assembly language

C. machine language

D. virtual language

E. accumulator language

Answer: C

30. Which of the following best describes a virtual computer?
A. a hypothetical computer with unlimited memory

B. a hypothetical computer with an unlimited instruction set

C. a hypothetical computer used to illustrate the features of a real machine

D. a programmed simulator for a real CPU like a Pentium 4

E. a programmed simulator of multiple CPUs

Answer: C

31. Which register contains the address of the next instruction to be executed?
A. program counter

B. instruction register

C. index register

D. accumulator

E. status register

Answer: A

32. Which register holds a copy of the instruction being executed?
A. program counter

B. instruction register

C. index register

D. accumulator

E. status register

Answer: B

33. Which register holds the results of operations?
A. program counter

B. instruction register

C. index register

D. accumulator

E. status register

Answer: D

34. How big is the Pep/7 instruction register?
A. 8 bits

B. 16 bits

C. 24 bits

D. 32 bits

E. 64 bits

Answer: C

35. How big is each addressable memory location in the Pep/7 machine?
A. 8 bits

B. 16 bits

C. 24 bits

D. 32 bits

E. 64 bits

Answer: A

36. Which Pep/7 addressing mode indicates that the operand contains data rather than the location of data?
A. accumulator

B. direct

C. immediate

D. virtual

E. status

Answer: C

37. What does a loader do?
A. loads a machine language program into memory

B. loads an assembly language program into memory

C. loads the accumulator with zeros

D. loads one instruction into the instruction register

E. loads one operand into memory

Answer: A

38. Which language uses mnemonics to represent instructions?
A. high-level language

B. assembly language

C. machine language

D. virtual language

E. accumulator language

Answer: B

Short Answer (each question is 2 points)
39. Given the following state of memory, show the contents of the accumulator after the execution of this Load instruction:

00001000 00000000 00000010

0001  A2 

0002  11

0003  FF
Answer: 00000000 00000010
40. Given the following state of memory, show the contents of the accumulator after the execution of this Load instruction:

00001001 00000000 00000010

0001  A2 

0002  00

0003  11
Answer: 00000000 00010001
41. Given the following state of memory, show the contents of the accumulator after the execution of this Load instruction:

00001001 00000000 00000011

0001  A2 

0002  00

0003  11
Answer: Unable to determine. The first byte of the accumulator is 00010001 and the second byte is whatever is stored in memory location 0004.

42. Given the following state of memory, show the contents of the accumulator after the execution of the following two instructions (the first operation is Load, the second is Add):

00001001 00000000 00000001

00011000 00000000 00000001

0001  A2 

0002  00

0003  FE
Answer: 10100010 00000001
43. Given the following state of memory, show the contents of the accumulator after the execution of the following two instructions (the first operation is Load, the second is Add):

00001001 00000000 00000001

00011000 00000000 00010001

0001  A2 

0002  11

0003  FE
Answer: 10100010 00100010
44. Given the following state of memory, show the contents of the accumulator after the execution of the following two instructions (the first operation is Load, the second is Add):

00001000 00000000 00000001

00011000 00000000 00010001

0001  A2 

0002  11

0003  FE
Answer: 00000000 00010010
45. Given the following state of memory, show the contents of the accumulator after the execution of the following two instructions (the first operation is Load, the second is Subtract):

00001001 00000000 00000001

00100000 00000000 00010001

0001  A2 

0002  11

0003  FE
Answer: 10100010 00000000
46. Given the following state of memory, show the contents of the accumulator after the execution of the following two instructions (the first operation is Load, the second is Subtract):

00001000 00000000 00010001

00100000 00000000 00010001

0001  A2 

0002  11

0003  FE
Answer: 00000000 00000000
47. Given the following state of memory, show the contents of the accumulator after the execution of the following two instructions (the first operation is Load, the second is Subtract):

00001001 00000000 00000001
00100000 00000000 00000001

0001  A2 

0002  00

0003  FE
Answer: 10100001 11111101
48. If the input character is X, what is the result of executing the following two instructions (the first operation is Character Input, the second is Character Output):

0001  11011001 00000000 00000110

0004  11100000 00000000 00001010

Answer: The character X is written to the screen (the first instruction overwrites the operand of the second instruction, which uses immediate addressing).

49. If the input character is B, what is the result of executing the following two instructions (the first operation is Character Input, the second is Character Output):

0001  11011001 00000000 00000110

0004  11100001 00000000 00001010

Answer: The character corresponding to the value stored at location 01000010 is written on the screen (01000010 is the ASCII value for B; the first instruction overwrites the operand of the second instruction, which uses direct addressing).

50. Write the Pep/7 instruction that loads the contents of location 0002 into the accumulator (the opcode for Load is 00001).

Answer: 00001001 00000000 00000010
51. Write the Pep/7 instruction that loads the value 15 into the accumulator (the opcode for Load is 00001).

Answer: 00001000 00000000 00001111
52. Write the Pep/7 instruction that inputs a character from the keyboard and stores it into memory location 0003 (the opcode for Character Input is 11011).

Answer: 11011001 00000000 00000011
53. Write the Pep/7 instruction that inputs a character from the keyboard and stores it into its own operation specifier (the opcode for Character Input is 11011).

Answer: The Character Input instruction can only be used with direct addressing, so it can only be accomplished by storing the address of the operand specifier in the operand specifier.
Assembly programming (each question is 5 points)

54. Assuming the following assembly language program starts at location 0000, at what memory location is the first "l" of the string "Hello" stored? (5 points)
CHARO C#/H/,i  ;Output 'H'

CHARO C#/e/,i  ;Output 'e'

CHARO C#/l/,i  ;Output 'l'

CHARO C#/l/,i  ;Output 'l'

CHARO C#/o/,i  ;Output 'o'

STOP

.END

Answer: Memory location 0008.

55. Assuming the following assembly language program starts at location 0000, at what memory location is the opcode for Stop stored? (5 points)
CHARO C#/H/,i  ;Output 'H'

CHARO C#/e/,i  ;Output 'e'

CHARO C#/l/,i  ;Output 'l'

CHARO C#/l/,i  ;Output 'l'

CHARO C#/o/,i  ;Output 'o'

STOP

.END

Answer: Memory location 000F.

56. Write an assembly language program that implements the following algorithm. (5 points)

Read num1


Read num2


Read num3


Load num1


Add num3


Sub num2


Store in answer


Write answer

BR  Main

 
answer:
.WORD d#0

 
num1: .BLOCK d#2

 
num2: .BLOCK d#2

 
num3: .BLOCK d#2

 
Main:DECI num1,d




 
DECI num2,d


 
DECI num3,d




 
LOADA  num1,d

     
ADDA num3,d

       
SUBA num2,d

       
STOREA answer,d


 
DECO answer,d


 
STOP


 
.END
