Assignment 11 Solutions

1. In MIPS:
SumArray:


addi $v0, $zero, 0


addi $t0, $zero, 0

Loop:


beq $t0, $a1, Endloop  


lw $t1, 0($a0)


addi $a0, $a0, 4


add $v0, $v0, $t1


addi $t0, $t0, 1


j Loop

Endloop:


jr $ra

In PPC:

SumArray:


addi $r5, $zero, 0


addi $r6, $zero, 0

Loop:


cmpw $r6, r4


beq Endloop  


lw $r7, 0($r3)


addi $r3, $r3, 4


add $r5, $r5, $r7

addi $r6, $r6, 1


b Loop

Endloop:


mr $r5, $r3


blr
b) MIPS: 6N + 3

PPC: 7N + 4

c) MIPS 9*4 = 36 Bytes


PPC: 11*4 = 44 Bytes
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3. Bob should use the complements of Q0-Q2 and ignore Q3.  This will give him a 3 bit down counter.

i) 5x5

	 
	 
	 
	 
	 
	 

	Iteration
	Multiplicand
	Step
	F
	Product

	0
	0101
	Initial Values
	0
	0000
	0101

	1
	0101
	1: prod = prod + mcand
	0
	0101
	0101

	 
	0101
	shift right
	0
	0010
	1010

	2
	0101
	0: no operation
	0
	0010
	1010

	 
	0101
	shift right
	0
	0001
	0101

	3
	0101
	1: prod = prod + mcand
	0
	0110
	0101

	 
	0101
	shift right
	0
	0011
	0010

	4
	0101
	0: no operation
	0
	0011
	0010

	 
	0101
	Arith shift right
	0
	0001
	1001


ii) 5x-5

	 
	 
	 
	 
	 
	 

	Iteration
	Multiplicand
	Step
	F
	Product

	0
	0101
	Initial Values
	0
	0000
	1011

	1
	0101
	1: prod = prod + mcand
	0
	0101
	1011

	 
	0101
	shift right
	0
	0010
	1101

	2
	0101
	1: prod = prod + mcand
	0
	0111
	1101

	 
	0101
	shift right
	0
	0011
	1110

	3
	0101
	0: no operation
	0
	0011
	1110

	 
	0101
	shift right
	0
	0001
	1111

	4
	0101
	1: prod = prod - mcand
	0
	1100
	1111

	 
	0101
	Arith shift right
	0
	1110
	0111


iii) -5x5

	 
	 
	 
	 
	 
	 

	Iteration
	Multiplicand
	Step
	F
	Product

	0
	1011
	Initial Values
	0
	0000
	0101

	1
	1011
	1: prod = prod + mcand
	1
	1011
	0101

	 
	1011
	shift right
	1
	1101
	1010

	2
	1011
	0: no operation
	1
	1101
	1010

	 
	1011
	shift right
	1
	1110
	1101

	3
	1011
	1: prod = prod + mcand
	1
	1001
	1101

	 
	1011
	shift right
	1
	1100
	1110

	4
	1011
	0: no operation
	1
	1100
	1110

	 
	1011
	Arith shift right
	1
	1110
	0111


iv)-5x-5

	 
	 
	 
	 
	 
	 

	Iteration
	Multiplicand
	Step
	F
	Product

	0
	1011
	Initial Values
	0
	0000
	1011

	1
	1011
	1: prod = prod + mcand
	1
	1011
	1011

	 
	1011
	shift right
	1
	1101
	1101

	2
	1011
	1: prod = prod + mcand
	1
	1000
	1101

	 
	1011
	shift right
	1
	1100
	0110

	3
	1011
	0: no operation
	1
	1100
	0110

	 
	1011
	shift right
	1
	1110
	0011

	4
	1011
	1: prod = prod - mcand
	1
	0011
	0011

	 
	1011
	Arith shift right
	1
	0001
	1001


4. a)

 
[image: image1]
b) Canonical sop:

X_new = X’Y’I’ + X’YI + XY’I + XYI’
Y_new = X’Y’I’ + X’Y’I + XY’I’ + XY’I

Simplified sop:

X_new = I (X xor Y) + I’ (X xnor Y)

Y_new = Y’

c) [image: image5.png]
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5. a)


[image: image2]
b)  

	 
	 
	 
	 
	 
	 
	 
	 
	 

	Current State
	Next State
	Output

	x2
	x1
	x0
	y2
	y1
	y0
	Out2
	Out1
	Out0

	0
	0
	0
	0
	0
	1
	1
	0
	0

	0
	0
	1
	0
	1
	0
	1
	0
	1

	0
	1
	0
	0
	1
	1
	1
	1
	1

	0
	1
	1
	1
	0
	0
	1
	1
	1

	1
	0
	0
	1
	0
	1
	0
	0
	0

	1
	0
	1
	1
	1
	0
	0
	0
	1

	1
	1
	0
	1
	1
	1
	0
	1
	1

	1
	1
	1
	0
	0
	0
	0
	1
	1


c)    Canonical SoP

y2 = x2’x1x0 + x2x1’x0’ + x2x1’x0 + x2x1x0’


y1 = x2’x1’x0 + x2’x1x0’ + x2x1’x0 + x2x1x0’


y0 = x2’x1’x0’ + x2’x1x0’ + x2x1’x0’ + x2x1x0’


Out2 = x2’x1’x0’ + x2’x1’x0 + x2’x1x0’ + x2’x1x0


Out1 = x2’x1x0’ + x2’x1x0 + x2x1x0’ + x2x1x0

Out0 = x2’x1’x0 + x2’x1x0’ + x2’x1x0 + x2x1’x0 + x2x1x0’ + x2x1x0


Simplified version:


y2 = x2’x1x0 + x2x0’ + x2x1’


y1 = x1 xor x0



y0 = x0’



Out2 = x2’



Out1 = x1


Out0 = x1 + x0


d)

[image: image3.png]



6. 
	 
	 
	 
	 
	 
	 
	 

	Current State
	Input
	Next State

	x2
	x1
	x0
	I
	y2
	y1
	y0

	0
	0
	0
	0
	0
	0
	1

	0
	0
	0
	1
	0
	0
	1

	0
	0
	1
	0
	0
	1
	0

	0
	0
	1
	1
	1
	0
	0

	0
	1
	0
	0
	0
	1
	1

	0
	1
	0
	1
	0
	1
	1

	0
	1
	1
	0
	0
	0
	0

	0
	1
	1
	1
	1
	0
	0

	1
	0
	0
	0
	0
	0
	0

	1
	0
	0
	1
	0
	0
	0
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