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# Recursive factorial program.
# Version with as few registers as possible
# Written by NR Wagner, 23 Sep 1998

#
# int fact(n)
# { if (n > 1) goto recur;
# return n;
# recur: return n * fact(n-1); }
#
# STACK
# old
. Activation
# old $sp ——> | Return addr Record
# ==y === ————«—-—-° === =—————— +
# old 4 ——> Return value <--- new +8
« |- New
# old -8 —> Parameter n <--- new +4 Activation
. Record
# old -12 ——> | Return addr <--- new $sp
# ==y == ——-—~° ===  ————— +
# Return value <--- new -4
« |- Next (recur)
# Parameter n Activation
# | Record
# Return addr
# =S|y ===/ === m—————— +
-.globl main
main addu $s7, $zero, $ra # save return address
li $v0, 4 # print prompt
la $a0, prompt
syscall
1 $v0, 5 # read n
syscall
sw $v0, -8($sp) # n was in $vO
jal fact # call fact
w $a0, —-4($sp) # get return value off stack
li $vO0, 1 # print ret value = fact(n)
syscall
1 $v0, 4 # print newline
la $a0, newline
syscall
addu $ra, $zero, $s7 # restore return address
jr $ra
globl fact
fact: add $sp, $sp, -12 # activation rec on stack
sw $ra, O($sp # save return addr on stack
Tw $tl, 4($sp # $tl = n
1i $t2, 1 # $t2 = 1
bgt $tl, $t2, recur # goto recur if n > 1
sw $tl, 8($sp) # put ret val (n) into stack
b endit # same ending either way
recur: addi $t3, $t1, -1 # %3 =n -1
sw $t3, -8(%$sp) # put param n-1 into stack
jal fact # call fact
w $t4, -4($sp) # $t4 = ret value from stack
Iw $t1, 4($sp§ # $tl=n ($tl may be changed)
mul $t5, $t1, $t4 # $t5 = $t1*$t4 = n*fact(n-1)
sw $t5, 8 $sp # store ret value into stack
endit: Iw $ra, 0($sp # restore ra from stack
addi $sp, $sp, # pop activation record
jr $ra # return
.data
prompt: .asciiz "\nEnter n: "
newline: . "
################# Output: #HH#HHHAHHHBHHHHH A

# Enter n: 6
# 720

OO~NOUIRWNE

HHEHFHHEHRE TR

# A recursive version of N! )
# (version from_the text, page 137, which
makes extensive use of registers)

void main )
int N,
prlntf("Enter Nz "™);
scanf(""%d", N);
f = fact(N);
printf(""\nN! = %d",
return;

;

%nt fact(int n)

~

if (n < 1) retu
else return (n L fact(n 1));

ain assumes:
# F @s In $sO0 and n is in $sl

-globl main
main: # main has to be a global label
addu $s7, $0, $ra # save return address in global reg
T Progpt and input the value of n #HHHHHIHHHHIHHHHIHHITHHHHHH
.data
inNmsg: .asciiz "\nEnter n :"
. text
li $v0, 4 # print_str (system call 4)
la $a0, inNmsg # takes address of string as an arg
syscall
1 $v0, 5
syscall
ad $s1, $0, $vO # The value of N was read into $sl

#et Call the Tactorial TUNCTION HHHHHHHHHHHHHHHHHH

add $a0, $0, $s1 # set parameter to N for fact call
jal fact
add $s0, $0, $vO # £ = fact(N);
HHtHHH Outgut The TeSUNT HHHHHHHH
.data
outMsg: .asciiz "n! ="
. text
li $v0, 4 # print_str (system call 4)
la $a0, outMsg # takes addr of string as argument
syscall # output the label
11 $v0o, 1
add $a0, $0, $sO
syscall # output
Htt Outpgt a newl ine #HHHHHHHHHIHHIHHHHHHHHHH R
.data
newLn: _asciiz "\n"
. text
li $v0, 4 # print_str (system call 4)
la $a0, newlLn # takes addr of string as argument
syscall
# Usual stuff at end of main
addu $ra, $0, $s7 # restore the return address
i $ra # return to the main

r prograi
T Def%nition of fact function ##################################

fact: sub $sp, $sp, 8 # make space on stack for two items
sw $ra, 4 $sp # save the return addr on the stack
sw $a0, 0 $sp # save the argument n on the stack
slt $t0, $ao, # test for n < 1
be $t0, $zero, L1 # if (n >= 1) go to L1
ad $v0, $zero, 1 # otherwise return 1
add $sp, $sp, 8 # (Just pop saved items since no
jr $ra # call and return)
L1: sub $a0, $a0, 1 # when n >= 1: decrement argument
jal fact # call fact(n-1)
w $a0, O($sp # restore the value of argument n
Iw $ra, 4($sp # restore the return address
add $sp, $sp, 8 # release the save area on stack
mul $v0, $al0, $v0  # multiply: (n*fact(n-1))
jr $ra # return



