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(PRAXIS 5652: Computer Sciences Sample Test Questions)
4. Consider the following list.
▶ Assembly language
▶ Block-based programming language
▶ Logic gate
▶ Machine language

Which of the following arranges the list in order from highest level of
abstraction to lowest level of abstraction?

A. Block-based programming language, assembly language,
machine language, logic gate

B. Block-based programming language, machine language,
assembly language, logic gate

C. Block-based programming language, machine language,
logic gate, assembly language

D. Machine language, block-based programming language,
assembly language, logic gate



What’s the largest number that divides
both 6 and 15?

(The Greatest Common Divisor)



Euclid’s algorithm for finding the greatest common divisor:

1. Start with two numbers

2. If the numbers are the same, stop: there’s your answer

3. Subtract the smaller number from the bigger number

4. Go to step 2

In Python,
while a != b:

if a > b:
a = a - b

else:
b = b - a

In decimal,

15 6 Two numbers

9 6 After subtracting 6 from 15
3 6 After subtracting 6 from 9
3 3 After subtracting 3 from 6

We’re done

In four-bit binary,

1111 0110

1001 0110
0011 0110
0011 0011



Euclid’s algorithm for finding the greatest common divisor:

1. Start with two numbers

2. If the numbers are the same, stop: there’s your answer

3. Subtract the smaller number from the bigger number

4. Go to step 2

In Python,
while a != b:

if a > b:
a = a - b

else:
b = b - a

In decimal,

15 6 Two numbers

9 6 After subtracting 6 from 15
3 6 After subtracting 6 from 9
3 3 After subtracting 3 from 6

We’re done

In four-bit binary,

1111 0110

1001 0110
0011 0110
0011 0011



Euclid’s algorithm for finding the greatest common divisor:

1. Start with two numbers

2. If the numbers are the same, stop: there’s your answer

3. Subtract the smaller number from the bigger number

4. Go to step 2

In Python,
while a != b:

if a > b:
a = a - b

else:
b = b - a

In decimal,

15 6 Two numbers

9 6 After subtracting 6 from 15
3 6 After subtracting 6 from 9
3 3 After subtracting 3 from 6

We’re done

In four-bit binary,

1111 0110

1001 0110
0011 0110
0011 0011



Euclid’s algorithm for finding the greatest common divisor:

1. Start with two numbers

2. If the numbers are the same, stop: there’s your answer

3. Subtract the smaller number from the bigger number

4. Go to step 2

In Python,
while a != b:

if a > b:
a = a - b

else:
b = b - a

In decimal,

15 6 Two numbers
9 6 After subtracting 6 from 15
3 6 After subtracting 6 from 9
3 3 After subtracting 3 from 6

We’re done

In four-bit binary,

1111 0110

1001 0110
0011 0110
0011 0011



Euclid’s algorithm for finding the greatest common divisor:

1. Start with two numbers

2. If the numbers are the same, stop: there’s your answer

3. Subtract the smaller number from the bigger number

4. Go to step 2

In Python,
while a != b:

if a > b:
a = a - b

else:
b = b - a

In decimal,

15 6 Two numbers
9 6 After subtracting 6 from 15
3 6 After subtracting 6 from 9
3 3 After subtracting 3 from 6

We’re done

In four-bit binary,

1111 0110

1001 0110
0011 0110
0011 0011



Euclid’s algorithm for finding the greatest common divisor:

1. Start with two numbers

2. If the numbers are the same, stop: there’s your answer

3. Subtract the smaller number from the bigger number

4. Go to step 2

In Python,
while a != b:

if a > b:
a = a - b

else:
b = b - a

In decimal,

15 6 Two numbers
9 6 After subtracting 6 from 15
3 6 After subtracting 6 from 9
3 3 After subtracting 3 from 6

We’re done

In four-bit binary,

1111 0110
1001 0110
0011 0110
0011 0011



The Menagerie of Logic Gates

Buffer

0 0
1 1

Inverter

0 1
1 0

AND

· 0 1
0 0 0
1 0 1

NAND

· 0 1
0 1 1
1 1 0

OR

+ 0 1
0 0 1
1 1 1

NOR

+ 0 1
0 1 0
1 0 0

XOR

⊕ 0 1
0 0 1
1 1 0

XNOR

⊕ 0 1
0 1 0
1 0 1



Logic Circuit to Compare Two 4-bit Binary Numbers

equal
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Euclid’s Algorithm in Assembly Language
Assembly:

gcd:
beq $a0, $a1, .L2 # if a = b, go to exit
sgt $v0, $a1, $a0 # Is b > a?
bne $v0, $zero, .L1 # Yes, goto .L1
subu $a0, $a0, $a1 # Subtract b from a
b gcd # and repeat

.L1:
subu $a1, $a1, $a0 # Subtract a from b
b gcd # and repeat

.L2:
move $v0, $a0 # return a
j $ra # Return to caller

Python:

while a != b:
if a > b:
a = a - b

else:
b = b - a

return a

Assembly Registers:
$zero 0
$a0 “a”
$a1 “b”
$v0 result
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Euclid’s Algorithm in Assembly and Machine Language
Assembly:

gcd:
beq $a0, $a1, .L2 # if a = b, go to exit
sgt $v0, $a1, $a0 # Is b > a?
bne $v0, $zero, .L1 # Yes, goto .L1
subu $a0, $a0, $a1 # Subtract b from a
b gcd # and repeat

.L1:
subu $a1, $a1, $a0 # Subtract a from b
b gcd # and repeat

.L2:
move $v0, $a0 # return a
j $ra # Return to caller

Machine Language:

00010000100001010000000000000111
00000000101001000001000000101010
00010100010000000000000000000011
00000000101001000010100000100011
00000100000000011111111111111100

00000000100001010010000000100011
00000100000000011111111111111010

00000000000001000001000000100001
00000011111000000000000000001000



Machine Language Instruction Encoding

subu $a0, $a0, $a1

opcode rd, rs, rt

subu encoding from the MIPS instruction set reference:
SPECIAL
000000

rs rt rd
0

00000
SUBU

100011

$a0 is “00100” and $a1 is “00101”, so

000000 00100 00101 00100 00000 100011

Translate to Hexadecimal 0x00852023
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