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Non-Leaf Procedure Example

fact:
addi bsp, $sp. -8  # adjust stack for 2 items
SW ($rav4($sp)  # save return addres

L SW $a0, O($sp)  # save argument a
siti -~ $t0, $00, 1 # testforn< 1 ”g N=0—= St =/

beg $10, $zero, L1 —Q'bo#;_s Vl%l
addi $v0, $zero, 1 #if so, resultis 1
addi Psp, $sp,. 8 # pop 2items from stack
r # andretfurn

- L1: addi $a0, $a0, -1 # else decrement n

____ Jal fact # recursive cdll

Y y¥ Iw $a0, O($sp)  # restore original n

Iw $ra, 4($sp) # andreturn address
addi $sp, $sp, 8  # pop 2 items from stack
mul $v0, $a0, $v0 # multiply to get result

r $ra # and return









(® movpend= []o]

Q?L]I'ZO 1‘ (Multiplicand) \%

x0 110 (Multiplier) v g

—————

D @moldo‘ QOQ0 OOj)

AV Q. o dt&
UCX’ QRIS OQQD

WAUC—('

Oﬁ@/ J oo

L\J OO
Q | Q
OTo0 7

| 0o N\L/ \f l\fgf OOOQ

Cr 000

ultiplicand

left |---—

{—\'(PII'CM\J = | 9{, O MdUw'(’(‘P( 091@-’ WM

Mubkpolof = o\ooz—\a)[//

__9?”/{‘/6\1



M ultiplierd = 1

1. Test M ultiplierd = 0

M ultiplierd

k.

1a. Add mulliplicand to product and
place the resultin Product register

Y kJ

2. 5hift the Multiplicand register left 1 bi

b
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Consider the subtraction of base ten nun(becrs 5 - 4 using 32-bit binary numbers, and achieved by

adding 5 with the two's complement of 4
00..0101 00..0101 §o Ofo /

-00..0100 +11..dcba {/-~-.//OO

s00...zyxw

PO 000

il sum bit, s, existed on the left, what value would that bit get?



For the first multiplication algorithm, as depicted the following diagram
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KEach step of the multiplication algorithm shifts the Multiphier register 1 bit to the .
ight
© left

@uhip]ier register 1s -bits wide.

C 64

17) Each step of the multiplication algorithm shifts the Multiplicand register | bit to the .

S;( right
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18) The Multiplicand register 1s -bits wide.
C 33
/&64
19) The Product register is -bits wide.
C 33
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Consider [3ten % 6ien, or 1101two % 01 10iweo. Fill in the missing values.

1101 (Multiplicand)
x 0110 (Multiplier)

7777 (Partial product 1)
77?77 (Partial product 2)
7777  (Partial product 3)

e 2 e (Partial product 4)

2227227 (Product)

9) Partial product |

}«onnu

T 1101

10) Partial product 2
“ 0000
1101

11) Partial product 3
T 0000

Xnm

12) Partial product 4
0000
© 1101




