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C Factorial

int main ()

{

n=3; Register Map
x=factorial (n) ; $s0: n
} $vO: return val.
int factorial (int n) $s1: x
{ $a0: argument
1f (n>=1)
return n*factorial (n-1);
else

return 1;

J



MIPS Code:
For simplicity, main does not back up $t0-$t9; $a0-$a3
factorial function:

must take the back-up both as a caller and callee

back-up only $s registers used by previous callers
must back-up $ra

NOTE: Aggressive back-up is guaranteed to work!




L

36

40 main:

44
48

52
56

60
64

factorial:

68
72
74
78
82 ifl:

.globl main

text
li SsO, 3 #n=3
move $a0, SsO Harg

jal factorial

move Ss1, SvO #ret.

i SvO, 10
syscall

addi Ssp, Ssp, -4

sw $s0, 0(Ssp)
addi Ssp, Ssp, -4
sw Sra, 0(Ssp)

li St1, 1 #constant

blt Sa0, St1, elsel

EIEIE
0 0 0

stack
add.

S 256
252

248

244

240

236

232

228

224
220

98

102
106
110

114

118
elsel:

122
126

return:

130

134
138
142

addi Ssp, Ssp, -4
sw $a0, 0(Ssp)

addi Sa0, Sao0, -1
#new arg. = n-1

jal factorial
lw $a0, 0(Ssp)
addi Ssp, Ssp, 4

mul SvO0, Sa0, SvO
#n*factorial(n-1)

j return

li Svo, 1

j return
lw Sra, 0(Ssp)

addi Ssp, Ssp, 4

lw $s0, 0(Ssp)
addi Ssp, Ssp, 4
jr Sra
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j return
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addi Ssp, Ssp, 4

lw $s0, 0(Ssp)
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32 .globl main 86 160 55, B, 4
— T FHENEN »° ~wo
' - S = 94 addi $a0, $a0, -1
40 main: 1i SsO, 3 #n=3 #new arg. = n-1
44 move $a0, $s0 #arg o8 jal factorial
48 jal factorial m 102 Iw 530, 0(>sp)
add. 106 addi Ssp, Ssp, 4
52 move Ss1, SvO #ret. 256 110 mul $v0, $a0, $vO
56 li $v0, 10 Eg 252 3 #n*factorial(n-1)
60 syscall 248 114 j return
244 118 li Svo, 1
64 addi Ssp, Ssp, -4 elsel:
factorial: 240 122 jreturn
68 sw $s0, 0(Ssp) 236 126 lw Sra, 0(Ssp)
return:
PC 72 addi Ssp, Ssp, -4 232
—> PSP, 5Sp 128 130 addi Ssp, Ssp, 4
- sw 5ra, 0(5sp) 224 134 lw Ss0, 0(Ssp)
78 li St1, 1 #constant 590 138 addi $sp, $sp, 4

- 142 jr Sra

82 if1: blt Sa0, St1, elsel
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32 .globl main 86 21 1 5577, 5679, =
90 sw $Sa0, 0(Ss
36 text EN EN B &1
3 0 5> 94 addi $a0, Sao, -1
40 main: 1i SsO, 3 #n=3 #new arg. = n-1
44 move $a0, $s0 #arg o8 jal factorial
tack 102 | 0,0
48 jal factorial m W 530, O(>sp)
aad. 106 addi Ssp, Ssp, 4
52 move Ssi, SvO #Hret. 256 110 mul $v0, $a0, $v0
56 li Sv0, 10 252 3 #n*factorial(n-1)
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60 syscall P 248 )
244 118 li Svo, 1
64 addi Ssp, Ssp, -4 elsel:
factorial: 240 122 jreturn
68 sw $s0, 0(Ssp) 236 126 lw Sra, 0(Ssp)
. 232 return:
72 addi Ssp, Ssp, -4 .
oe 128 130 addi Ssp, Ssp, 4
— 74 sw Sra, 0(Ssp)
224 134 lw Ss0, 0(Ssp)
78 li St1, 1 #constant 590 138 addi $sp, Ssp, 4

- 142 jr Sra

82 if1: blt Sa0, St1, elsel
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return:
72 addi Ssp, Ssp, -4 232 .
128 130 addi Ssp, Ssp, 4
- sw 5ra, 0(5sp) 224 134 lw Ss0, 0(Ssp)
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- 142 jr Sra

82 if1: blt Sa0, St1, elsel

PC
—
.
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move $a0, SsO Harg
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syscall
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sw $s0, 0(Ssp)
addi Ssp, Ssp, -4
sw Sra, 0(Ssp)

li St1, 1 #constant

blt Sa0, St1, elsel
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stack
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3
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j return
lw Sra, 0(Ssp)

addi Ssp, Ssp, 4
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addi Ssp, Ssp, 4
jr Sra
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text
li SsO, 3 #n=3
move $a0, SsO Harg

jal factorial

move Ss1, SvO #ret.

i SvO, 10
syscall

addi Ssp, Ssp, -4

sw $s0, 0(Ssp)
addi Ssp, Ssp, -4
sw Sra, 0(Ssp)

li St1, 1 #constant

blt Sa0, St1, elsel

$t1=1

stack
add.
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240

236

232

228

224
220

3
52

86
90
94

98
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106
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114

118
elsel:

122
126

return:

130

134
138
142

addi Ssp, Ssp, -4
sw $a0, 0(Ssp)

addi Sa0, Sao0, -1
#new arg. = n-1

jal factorial
lw $a0, 0(Ssp)
addi Ssp, Ssp, 4

mul SvO0, Sa0, SvO
#n*factorial(n-1)

j return

li Svo, 1

j return
lw Sra, 0(Ssp)

addi Ssp, Ssp, 4

lw $s0, 0(Ssp)
addi Ssp, Ssp, 4
jr Sra
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.globl main

text

li SsO, 3 #n=3

move $a0, SsO Harg

jal factorial

move Ss1, SvO #ret.

i SvO, 10
syscall

addi Ssp, Ssp, -4

sw $s0, 0(Ssp)
addi Ssp, Ssp, -4
sw Sra, 0(Ssp)

li St1, 1 #constant

blt Sa0, St1, elsel

$t1=1

stack
add.

256
252 3
248 52

P 244 3

240
236
232
228
224

86
90
94

98

102
106
110

114

118
elsel:

122
126

return:

130

134
138
142

addi Ssp, Ssp, -4
sw $a0, 0(Ssp)

addi Sa0, Sao0, -1
#new arg. = n-1

jal factorial
lw $a0, 0(Ssp)
addi Ssp, Ssp, 4

mul SvO0, Sa0, SvO
#n*factorial(n-1)

j return

li Svo, 1

j return
lw Sra, 0(Ssp)

addi Ssp, Ssp, 4

lw $s0, 0(Ssp)
addi Ssp, Ssp, 4
jr Sra



.globl main

90
6 text El El ra |
2 0 52 2
40 main: i SsO, 3 #n=3
_ PC
44 move $a0, SsO #arg $t1=1 —> 98
: . stack 102
48 jal factorial m 106
52 move S$s1, SvO #ret. 256 110
56 li SvO, 10 252 3
114
60 syscall 248 52 18
$s
64 addi Ssp, Ssp, -4 =5 244 3 elsel:
factorial: 240 122
68 sw $s0, 0(Ssp) 236 126
return:
72 addi Ssp, Ssp, -4 232
298 130
74 sw Sra, 0(Ssp)
224 134
78 li St1, 1 #constant 590 138

]
o -

82 if1: blt Sa0, St1, elsel

Inst.
Addr.

addi Ssp, Ssp, -4
sw $a0, 0(Ssp)

addi Sa0, Sao0, -1
#new arg. = n-1

jal factorial
lw $a0, 0(Ssp)
addi Ssp, Ssp, 4

mul SvO0, Sa0, SvO
#n*factorial(n-1)

j return

li Svo, 1

j return
lw Sra, 0(Ssp)

addi Ssp, Ssp, 4

lw $s0, 0(Ssp)
addi Ssp, Ssp, 4
jr Sra
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3 0
.globl main
text 20 Mo Bra
li $50, 3 #n=3 2 L 102
$t1=1

stack
add.

move $a0, SsO Harg

jal factorial

move Ss1, SvO #ret. 256
li SvO, 10 252 3
syscall 248 52
$s
addi Ssp, Ssp, -4 — Bk
240
sw Ss0, 0(Ssp) 236
addi Ssp, Ssp, -4 232
228
sw Sra, 0(Ssp)
224
li St1, 1 #constant 220

blt Sa0, St1, elsel

86
90
94

98

102
106
110

114

118
elsel:

122

126
return:

130

134
138
142

addi Ssp, Ssp, -4
sw $a0, 0(Ssp)

addi Sa0, Sao0, -1
#new arg. = n-1

jal factorial
lw $a0, 0(Ssp)
addi Ssp, Ssp, 4

mul SvO0, Sa0, SvO
#n*factorial(n-1)

j return

li Svo, 1

j return
lw Sra, 0(Ssp)

addi Ssp, Ssp, 4
lw $s0, 0(Ssp)
addi Ssp, Ssp, 4
jr Sra
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3 0
.globl main
text 20 Mo Bra
li $50, 3 #n=3 2 L 102
$t1=1

stack
add.

move $a0, SsO Harg

jal factorial

move $s1, SvO #ret. 256
i SvO, 10 252 3
syscall 248 52
addi Ssp, Ssp, -4 e s
5P 240
sw $s0, 0(Ssp) 236
addi Ssp, Ssp, -4 232
sw Sra, 0(Ssp) 228
224
li St1, 1 #constant 590

blt Sa0, St1, elsel

86
90
94

98

102
106
110

114

118
elsel:

122

126
return:

130

134
138
142

addi Ssp, Ssp, -4
sw $a0, 0(Ssp)

addi Sa0, Sao0, -1
#new arg. = n-1

jal factorial
lw $a0, 0(Ssp)
addi Ssp, Ssp, 4

mul SvO0, Sa0, SvO
#n*factorial(n-1)

j return

li Svo, 1

j return
lw Sra, 0(Ssp)

addi Ssp, Ssp, 4
lw $s0, 0(Ssp)
addi Ssp, Ssp, 4
jr Sra
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3 0
.globl main
text 20 Mo Bra
li $50, 3 #n=3 2 L 102
$t1=1

stack
add.

move $a0, SsO Harg

jal factorial

move $s1, SvO #ret. 256
li Sv0, 10 252 3
syscall 248 52
addi Ssp, Ssp, -4 e s
9 240 3
sw $s0, 0(Ssp) 236
addi Ssp, Ssp, -4 232
sw Sra, 0(Ssp) 228
224
li St1, 1 #constant 590

blt Sa0, St1, elsel

86
90
94

98

102
106
110

114

118
elsel:

122

126
return:

130

134
138
142

addi Ssp, Ssp, -4
sw $a0, 0(Ssp)

addi Sa0, Sao0, -1
#new arg. = n-1

jal factorial
lw $a0, 0(Ssp)
addi Ssp, Ssp, 4

mul SvO0, Sa0, SvO
#n*factorial(n-1)

j return

li Svo, 1

j return
lw Sra, 0(Ssp)

addi Ssp, Ssp, 4
lw $s0, 0(Ssp)
addi Ssp, Ssp, 4
jr Sra
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3 0
.globl main
text 20 Mo Bra
li $50, 3 #n=3 2 L 102
$t1=1

stack
add.

move $a0, SsO Harg

jal factorial

move $s1, SvO #ret. 256
i SvO, 10 252 3
syscall 248 52
addi Ssp, Ssp, -4 e s
240 3
sw $s0, 0(Ssp) 3% 236
addi Ssp, Ssp, -4 232
sw Sra, 0(Ssp) 228
224
li St1, 1 #constant 590

blt Sa0, St1, elsel

86
90
94

98

102
106
110

114

118
elsel:

122

126
return:

130

134
138
142

addi Ssp, Ssp, -4
sw $a0, 0(Ssp)

addi Sa0, Sao0, -1
#new arg. = n-1

jal factorial
lw $a0, 0(Ssp)
addi Ssp, Ssp, 4

mul SvO0, Sa0, SvO
#n*factorial(n-1)

j return

li Svo, 1

j return
lw Sra, 0(Ssp)

addi Ssp, Ssp, 4
lw $s0, 0(Ssp)
addi Ssp, Ssp, 4
jr Sra
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3 0
.globl main
text 20 Mo Bra
li $50, 3 #n=3 2 0 102
$t1=1

stack
add.

move $a0, SsO Harg

jal factorial

move S$s1, SvO #ret. 256
i SvO, 10 252 3
syscall 248 52
addi Ssp, Ssp, -4 2 |2
240 3
sw Ss0, 0(Ssp) %P 236 102
addi Ssp, Ssp, -4 232
sw Sra, 0(Ssp) 228
224
li St1, 1 #constant 550

blt Sa0, St1, elsel

86
90
94

98

102
106
110

114

118
elsel:

122

126
return:

130

134
138
142

addi Ssp, Ssp, -4
sw $a0, 0(Ssp)

addi Sa0, $ao, -1
#new arg. = n-1

jal factorial
lw $a0, 0(Ssp)
addi Ssp, Ssp, 4

mul SvO0, Sa0, SvO
#n*factorial(n-1)

j return

li Svo, 1

j return
lw Sra, 0(Ssp)

addi Ssp, Ssp, 4
lw $s0, 0(Ssp)
addi Ssp, Ssp, 4
jr Sra



32
36

40 main:
44
48

52
56

60

64
factorial:

68
72
74
78
82 ifl:

3 0
.globl main
text 20 Mo Bra
li $50, 3 #n=3 2 0 102
$t1=1

stack
add.

move $a0, SsO Harg

jal factorial

move S$s1, SvO #ret. 256
i SvO, 10 252 3
syscall 248 52
addi Ssp, Ssp, -4 2 |2
240 3
sw Ss0, 0(Ssp) %P 236 102
addi Ssp, Ssp, -4 232
sw Sra, 0(Ssp) 228
224
li St1, 1 #constant 550

blt Sa0, St1, elsel

86
90
94

98

102
106
110

114

118
elsel:

122

126
return:

130

134
138
142

addi Ssp, Ssp, -4
sw $a0, 0(Ssp)

addi Sa0, $ao, -1
#new arg. = n-1

jal factorial
lw $a0, 0(Ssp)
addi Ssp, Ssp, 4

mul SvO0, Sa0, SvO
#n*factorial(n-1)

j return

li Svo, 1

j return
lw Sra, 0(Ssp)

addi Ssp, Ssp, 4
lw $s0, 0(Ssp)
addi Ssp, Ssp, 4
jr Sra



mw PC

36

40 main:

44
48

52
56

60
64

factorial:

68
72
74
78
82 ifl:

.globl main 7
text EI EI ra |
li $50, 3 #n=3 2 0 102

move $a0, $s0 #arg $t1=1  blt fails

: : stack
jal factorial m

move S$s1, SvO #ret. 256
i SvO, 10 252 3
syscall 248 52
addi Ssp, Ssp, -4 2 |2
240 3
sw Ss0, 0(Ssp) %P 236 102
addi Ssp, Ssp, -4 232
sw Sra, 0(Ssp) 228
224
li St1, 1 #constant 550

blt Sa0, St1, elsel

86
90
94

98

102
106
110

114

118
elsel:

122
126

return:

130

134
138
142

addi Ssp, Ssp, -4
sw $a0, 0(Ssp)

addi Sa0, $ao, -1
#new arg. = n-1

jal factorial
lw $a0, 0(Ssp)
addi Ssp, Ssp, 4

mul SvO0, Sa0, SvO
#n*factorial(n-1)

j return

li Svo, 1

j return
lw Sra, 0(Ssp)

addi Ssp, Ssp, 4

lw $s0, 0(Ssp)
addi Ssp, Ssp, 4
jr Sra



36

40 main:

44
48

52
56

60
64

factorial:

68
72
74
78
82 ifl:

.globl main

text EI EI ﬂ

li SsO, 3 #n=3

move $a0, $s0 #arg $t1=1

: : stack
jal factorial m

move $s1, SvO #ret. 256
i SvO, 10 252 3
syscall 248 52
addi Ssp, Ssp, -4 e s
240 3
sw $s0, 0($sp) 236 102
addi Ssp, Ssp, -4 =P 232
sw Sra, 0(Ssp) 228
224
li St1, 1 #constant 590

blt Sa0, St1, elsel

Inst.
Addr.

98

102
106
110

114

118
elsel:

122
126

return:

130

134
138
142

addi Ssp, Ssp, -4
sw $a0, 0(Ssp)

addi Sa0, Sao0, -1
#new arg. = n-1

jal factorial
lw $a0, 0(Ssp)
addi Ssp, Ssp, 4

mul SvO0, Sa0, SvO
#n*factorial(n-1)

j return

li Svo, 1

j return
lw Sra, 0(Ssp)

addi Ssp, Ssp, 4

lw $s0, 0(Ssp)
addi Ssp, Ssp, 4
jr Sra



36

40 main:

44
48

52
56

60
64

factorial:

68
72
74
78
82 ifl:

.globl main
90
[ El El e
PC

li $s0, 3 #n=3 2 0 102° —
move $a0, SsO Harg $t1=1 98
| factorial stack 102
jal factoria add. L06
move S$s1, SvO #ret. 256 110
li SvO, 10 252 3
syscall 248 52 e

244 3 118
addi Ssp, Ssp, -4 elsel:

240 3 122
sw Ss0, 0(Ssp) 236 102 126

$s return:

addi Ssp, Ssp, -4 =L 232 2

298 130
sw Sra, 0(Ssp)

224 134
li St1, 1 #constant 290 138

]
o -

blt Sa0, St1, elsel

Inst.
Addr.

addi Ssp, Ssp, -4
sw $a0, 0(Ssp)

addi Sa0, Sao0, -1
#new arg. = n-1

jal factorial
lw $a0, 0(Ssp)
addi Ssp, Ssp, 4

mul SvO0, Sa0, SvO
#n*factorial(n-1)

j return

li Svo, 1

j return
lw Sra, 0(Ssp)

addi Ssp, Ssp, 4

lw $s0, 0(Ssp)
addi Ssp, Ssp, 4
jr Sra



36

40 main:

44
48

52
56

60
64

factorial:

68
72
74
78
82 ifl:

.globl main
90
[ El El e O
li $s0, 3 #n=3 1 0 102
_ PC
move $a0, SsO Harg $t1=1 —> 98
| factorial stack 102
jal factoria add. L06
move S$s1, SvO #ret. 256 110
li SvO, 10 252 3
114

syscall 248 52

244 3 118
addi Ssp, Ssp, -4 elsel:

240 3 122
sw Ss0, 0(Ssp) 236 102 126

$s return:

addi Ssp, Ssp, -4 =L 232 2

298 130
sw Sra, 0(Ssp)

224 134
li St1, 1 #constant 290 138

]
o -

blt Sa0, St1, elsel

Inst.
Addr.

addi Ssp, Ssp, -4
sw $a0, 0(Ssp)

addi Sa0, Sao0, -1
#new arg. = n-1

jal factorial
lw $a0, 0(Ssp)
addi Ssp, Ssp, 4

mul SvO0, Sa0, SvO
#n*factorial(n-1)

j return

li Svo, 1

j return
lw Sra, 0(Ssp)

addi Ssp, Ssp, 4

lw $s0, 0(Ssp)
addi Ssp, Ssp, 4
jr Sra



EI Elﬂ
1 0 102

36

40 main:

44
48

52
56

60

pc 64

—> factorial:

68
72
74
78

82 ifl:

.globl main

text
li SsO, 3 #n=3
move $a0, SsO Harg

jal factorial

move Ss1, SvO #ret.

i SvO, 10
syscall

addi Ssp, Ssp, -4

sw $s0, 0(Ssp)
addi Ssp, Ssp, -4
sw Sra, 0(Ssp)

li St1, 1 #constant

blt Sa0, St1, elsel

$t1=1

stack
add.

256
252

248

244

240

236

$sp 232
228

224

e 220

3
52
3

3
102
2

86
90
94

98

102
106
110

114

118
elsel:

122
126

return:

130

134
138
142

addi Ssp, Ssp, -4
sw $a0, 0(Ssp)

addi Sa0, Sao0, -1
#new arg. = n-1

jal factorial
lw $a0, 0(Ssp)
addi Ssp, Ssp, 4

mul SvO0, Sa0, SvO
#n*factorial(n-1)

j return

li Svo, 1

j return
lw Sra, 0(Ssp)

addi Ssp, Ssp, 4

lw $s0, 0(Ssp)
addi Ssp, Ssp, 4
jr Sra



32
36

40 main:
44
48

52
56

60

64
factorial:

68
72
74
78
82 ifl:

3 0
.globl main
text 20 Mo Bra
li $50, 3 #n=3 1 L 102
$t1=1

move $a0, SsO Harg

T stack
jal factoria add.
move Ss1, SvO #Hret. 256
li SvO, 10 252 3
syscall 248 52
addi $sp, Ssp, -4 h e
240 3
sw $s0, 0($sp) 236 102
addl Sspl Sspl -4 $s 232 2
=2 228
sw Sra, 0($sp)
224
li St1, 1 #constant 220

blt Sa0, St1, elsel

86
90
94

98

102
106
110

114

118
elsel:

122

126
return:

130

134
138
142

addi Ssp, Ssp, -4
sw $a0, 0(Ssp)

addi Sa0, Sao0, -1
#new arg. = n-1

jal factorial
lw $a0, 0(Ssp)
addi Ssp, Ssp, 4

mul SvO0, Sa0, SvO
#n*factorial(n-1)

j return

li Svo, 1

j return
lw Sra, 0(Ssp)

addi Ssp, Ssp, 4
lw $s0, 0(Ssp)
addi Ssp, Ssp, 4
jr Sra



36

40 main:

44
48

52
56

60
64

factorial:

68
72
74
78
82 ifl:

.globl main

text
li SsO, 3 #n=3
move $a0, SsO Harg

jal factorial

move Ss1, SvO #ret.

i SvO, 10
syscall

addi Ssp, Ssp, -4

sw $s0, 0(Ssp)
addi Ssp, Ssp, -4
sw Sra, 0(Ssp)

li St1, 1 #constant

blt Sa0, St1, elsel

$t1=1
=
add.
256
252
248
244

240
236

EI Elﬂ
1 0 102

3
52
3

3
102

86
90
94

98

102
106
110

114

118
elsel:

122
126

return:

130

134
138
142

addi Ssp, Ssp, -4
sw $a0, 0(Ssp)

addi Sa0, Sao0, -1
#new arg. = n-1

jal factorial
lw $a0, 0(Ssp)
addi Ssp, Ssp, 4

mul SvO0, Sa0, SvO
#n*factorial(n-1)

j return

li Svo, 1

j return
lw Sra, 0(Ssp)

addi Ssp, Ssp, 4

lw $s0, 0(Ssp)
addi Ssp, Ssp, 4
jr Sra



36

40 main:

44
48

52
56

60
64

factorial:

68
72
74
78
82 ifl:

.globl main

text
li SsO, 3 #n=3
move $a0, SsO Harg

jal factorial

move Ss1, SvO #ret.

i SvO, 10
syscall

addi Ssp, Ssp, -4

sw $s0, 0(Ssp)
addi Ssp, Ssp, -4
sw Sra, 0(Ssp)

li St1, 1 #constant

blt Sa0, St1, elsel

$t1=1

stack
add.

256
252

248

244

240

236

232

228

59 924
220
216

EI Elﬂ
1 0 102

3
52

86
90
94

98

102
106
110

114

118
elsel:

122
126

return:

130

134
138

]
o -

addi Ssp, Ssp, -4
sw $a0, 0(Ssp)

addi Sa0, Sao0, -1
#new arg. = n-1

jal factorial
lw $a0, 0(Ssp)
addi Ssp, Ssp, 4

mul SvO0, Sa0, SvO
#n*factorial(n-1)

j return

li Svo, 1

j return
lw Sra, 0(Ssp)

addi Ssp, Ssp, 4

lw $s0, 0(Ssp)
addi Ssp, Ssp, 4
jr Sra



EI Elﬂ
1 0 102

36

40 main:

44
48

52
56

60
64

factorial:

68
72

74

PC
—> 78

. 82 ifl:

.globl main

text
li SsO, 3 #n=3
move $a0, SsO Harg

jal factorial

move Ss1, SvO #ret.

i SvO, 10
syscall

addi Ssp, Ssp, -4

sw $s0, 0(Ssp)
addi Ssp, Ssp, -4
sw Sra, 0(Ssp)

li St1, 1 #constant

blt Sa0, St1, elsel

$t1=1

stack
add.

256
252

248

244

240

236

232

228

59 924
220
216

86
90
94

98

102
106
110

114

118
elsel:

122
126

return:

130

134
138
142

addi Ssp, Ssp, -4
sw $a0, 0(Ssp)

addi Sa0, Sao0, -1
#new arg. = n-1

jal factorial
lw $a0, 0(Ssp)
addi Ssp, Ssp, 4

mul SvO0, Sa0, SvO
#n*factorial(n-1)

j return

li Svo, 1

j return
lw Sra, 0(Ssp)

addi Ssp, Ssp, 4

lw $s0, 0(Ssp)
addi Ssp, Ssp, 4
jr Sra



EI Elﬂ
1 0 102

36

40 main:

44
48

52
56

60
64

factorial:

68
72
74
78
82 ifl:

.globl main

text
li SsO, 3 #n=3
move $a0, SsO Harg

jal factorial

move Ss1, SvO #ret.

i SvO, 10
syscall

addi Ssp, Ssp, -4

sw $s0, 0(Ssp)
addi Ssp, Ssp, -4
sw Sra, 0(Ssp)

li St1, 1 #constant

blt Sa0, St1, elsel

$t1=1

stack
add.

256
252

248

244

240

236

232

228

59 924
220
216

86
90
94

98

102
106
110

114

118
elsel:

122
126

return:

130

134
138
142

addi Ssp, Ssp, -4
sw $a0, 0(Ssp)

addi Sa0, Sao0, -1
#new arg. = n-1

jal factorial
lw $a0, 0(Ssp)
addi Ssp, Ssp, 4

mul SvO0, Sa0, SvO
#n*factorial(n-1)

j return

li Svo, 1

j return
lw Sra, 0(Ssp)

addi Ssp, Ssp, 4

lw $s0, 0(Ssp)
addi Ssp, Ssp, 4
jr Sra



mw PC

36

40 main:

44
48

52
56

60
64

factorial:

68
72
74
78
82 ifl:

.globl main

text
li SsO, 3 #n=3
move $a0, SsO Harg

jal factorial

move Ss1, SvO #ret.

i SvO, 10
syscall

addi Ssp, Ssp, -4

sw $s0, 0(Ssp)
addi Ssp, Ssp, -4
sw Sra, 0(Ssp)

li St1, 1 #constant

blt Sa0, St1, elsel

$t1=1

stack
add.

256
252

248

244

240

236

232

228

59 924
220
216

blt fails

86
90
94

98

102
106
110

114

118
elsel:

122
126

return:

130

134
138
142

addi Ssp, Ssp, -4
sw $a0, 0(Ssp)

addi Sa0, Sao0, -1
#new arg. = n-1

jal factorial
lw $a0, 0(Ssp)
addi Ssp, Ssp, 4

mul SvO0, Sa0, SvO
#n*factorial(n-1)

j return

li Svo, 1

j return
lw Sra, 0(Ssp)

addi Ssp, Ssp, 4

lw $s0, 0(Ssp)
addi Ssp, Ssp, 4
jr Sra



36

40 main:

44
48

52
56

60
64

factorial:

68
72
74
78
82 ifl:

.globl main

text
li SsO, 3 #n=3
move $a0, SsO Harg

jal factorial

move Ss1, SvO #ret.

i SvO, 10
syscall

addi Ssp, Ssp, -4

sw $s0, 0(Ssp)
addi Ssp, Ssp, -4
sw Sra, 0(Ssp)

li St1, 1 #constant

blt Sa0, St1, elsel

$t1=1

stack
add.

256
252
248
244
240
236
232
228
224

$s
—_g 220

216

86
90
94

98

102
106
110

114

118
elsel:

122
126

return:

130

134
138
142

addi Ssp, Ssp, -4
sw $a0, 0(Ssp)

addi Sa0, Sao0, -1
#new arg. = n-1

jal factorial
lw $a0, 0(Ssp)
addi Ssp, Ssp, 4

mul SvO0, Sa0, SvO
#n*factorial(n-1)

j return

li Svo, 1

j return
lw Sra, 0(Ssp)

addi Ssp, Ssp, 4

lw $s0, 0(Ssp)
addi Ssp, Ssp, 4
jr Sra



102

36

40 main:

44
48

52
56

60
64

factorial:

68
72
74
78
82 ifl:

.globl main

text
li SsO, 3 #n=3
move $a0, SsO Harg

jal factorial

move Ss1, SvO #ret.

i SvO, 10
syscall

addi Ssp, Ssp, -4

sw $s0, 0(Ssp)
addi Ssp, Ssp, -4
sw Sra, 0(Ssp)

li St1, 1 #constant

blt Sa0, St1, elsel

$t1=1

stack
add.

256
252
248
244
240
236
232
228
224

$s
—_g 220

216

86
90
94

98

102
106
110

114

118
elsel:

122
126

return:

130

134
138
142

addi Ssp, Ssp, -4
sw $a0, 0(Ssp)

addi Sa0, Sao0, -1
#new arg. = n-1

jal factorial
lw $a0, 0(Ssp)
addi Ssp, Ssp, 4

mul SvO0, Sa0, SvO
#n*factorial(n-1)

j return

li Svo, 1

j return
lw Sra, 0(Ssp)

addi Ssp, Ssp, 4

lw $s0, 0(Ssp)
addi Ssp, Ssp, 4
jr Sra



36

40 main:

44
48

52
56

60
64

factorial:

68
72
74
78
82 ifl:

.globl main

text
li SsO, 3 #n=3
move $a0, SsO Harg

jal factorial

move Ss1, SvO #ret.

i SvO, 10
syscall

addi Ssp, Ssp, -4

sw $s0, 0(Ssp)
addi Ssp, Ssp, -4
sw Sra, 0(Ssp)

li St1, 1 #constant

blt Sa0, St1, elsel

256
252
248
244
240
236
232
228
224

$s
—_g 220

216

EI EI ra__
0 0 102
$t1=1

stack
add.

86
90
94

98

102
106
110

114

118
elsel:

122
126

return:

130

134
138
142

addi Ssp, Ssp, -4
sw $a0, 0(Ssp)

addi Sa0, Sao0, -1
#new arg. = n-1

jal factorial
lw $a0, 0(Ssp)
addi Ssp, Ssp, 4

mul SvO0, Sa0, SvO
#n*factorial(n-1)

j return

li Svo, 1

j return
lw Sra, 0(Ssp)

addi Ssp, Ssp, 4

lw $s0, 0(Ssp)
addi Ssp, Ssp, 4
jr Sra



PC
—=

32
36

40 main:
44
48

52
56

60

64
factorial:

68
72
74
78
82 ifl:

.globl main

text
li SsO, 3 #n=3
move $a0, SsO Harg

jal factorial

move Ss1, SvO #ret.
li SvO, 10

syscall

addi Ssp, Ssp, -4

sw $s0, 0(Ssp)
addi Ssp, Ssp, -4
sw Sra, 0(Ssp)

li St1, 1 #constant

blt Sa0, St1, elsel

3 0
20 Wvo Bra |
0 0 102
$t1=1

stack
Fl
256

252 3
248 52
244 3
240 3
236 102
232 2
228 3
224 102

$sp 220 1

216

s 212

86
90
94

98

102
106
110

114

118
elsel:

122

126
return:

130

134
138
142

addi Ssp, Ssp, -4
sw $a0, 0(Ssp)

addi Sa0, Sao0, -1
#new arg. = n-1

jal factorial
lw $a0, 0(Ssp)
addi Ssp, Ssp, 4

mul SvO0, Sa0, SvO
#n*factorial(n-1)

j return

li Svo, 1

j return
lw Sra, 0(Ssp)

addi Ssp, Ssp, 4
lw $s0, 0(Ssp)
addi Ssp, Ssp, 4
jr Sra



32
36

40 main:
44
48

52
56

60

64
factorial:

68
72
74
78
82 ifl:

.globl main

text
li SsO, 3 #n=3
move $a0, SsO Harg

jal factorial

move Ss1, SvO #ret.
li SvO, 10

syscall

addi Ssp, Ssp, -4

sw $s0, 0(Ssp)
addi Ssp, Ssp, -4
sw Sra, 0(Ssp)

li St1, 1 #constant

blt Sa0, St1, elsel

20 Bvo fra
0 0 102
$t1=1

stack
add.

3 0

256

252 3
248 52
244 3
240 3
236 102
232 2
228 3
224 102
220 1
216

86
90
94

98

102
106
110

114

118
elsel:

122

126
return:

130

134
138
142

addi Ssp, Ssp, -4
sw $a0, 0(Ssp)

addi Sa0, Sao0, -1
#new arg. = n-1

jal factorial
lw $a0, 0(Ssp)
addi Ssp, Ssp, 4

mul SvO0, Sa0, SvO
#n*factorial(n-1)

j return

li Svo, 1

j return
lw Sra, 0(Ssp)

addi Ssp, Ssp, 4
lw $s0, 0(Ssp)
addi Ssp, Ssp, 4
jr Sra



32
36

40 main:
44
48

52
56

60

64
factorial:

68
72
74
78
82 ifl:

.globl main

text
li SsO, 3 #n=3
move $a0, SsO Harg

jal factorial

move Ss1, SvO #ret.
li SvO, 10

syscall

addi Ssp, Ssp, -4

sw $s0, 0(Ssp)
addi Ssp, Ssp, -4
sw Sra, 0(Ssp)

li St1, 1 #constant

blt Sa0, St1, elsel

20 Bvo fra
0 0 102
$t1=1

stack
add.

3 0

256

252 3
248 52
244 3
240 3
236 102
232 2
228 3
224 102
220 1
216 3

86
90
94

98

102
106
110

114

118
elsel:

122

126
return:

130

134
138
142

addi Ssp, Ssp, -4
sw $a0, 0(Ssp)

addi Sa0, Sao0, -1
#new arg. = n-1

jal factorial
lw $a0, 0(Ssp)
addi Ssp, Ssp, 4

mul SvO0, Sa0, SvO
#n*factorial(n-1)

j return

li Svo, 1

j return
lw Sra, 0(Ssp)

addi Ssp, Ssp, 4
lw $s0, 0(Ssp)
addi Ssp, Ssp, 4
jr Sra



PC
—=

32
36

40 main:
44
48

52
56

60

64
factorial:

68
72
74
78
82 ifl:

3 0
.globl main
text 20 Mo Bra
li $50, 3 #n=3 ! 2 L0
$t1=1

move $a0, SsO Harg

1 factorial stack
jal factoria add.
move Ss1, SvO #ret. 256
li Sv0, 10 e
248 52
syscall 544 3
addi Ssp, Ssp, -4 240 3
236 102
sw $s0, 0(Ssp) 232 2
_ 228 3
addi Ssp, Ssp, -4 -~ 102
sw Sra, 0(Ssp) 220 1
, 216 3
li St1, 1 #constant $s
212 —

blt Sa0, St1, elsel 208

86
90
94

98

102
106
110

114

118
elsel:

122

126
return:

130

134
138
142

addi Ssp, Ssp, -4
sw $a0, 0(Ssp)

addi Sa0, $ao, -1
#new arg. = n-1

jal factorial
lw $a0, 0(Ssp)
addi Ssp, Ssp, 4

mul SvO0, Sa0, SvO
#n*factorial(n-1)

j return

li Svo, 1

j return
lw Sra, 0(Ssp)

addi Ssp, Ssp, 4

lw $s0, 0(Ssp)
addi Ssp, Ssp, 4
jr Sra



36

40 main:

44
48

52
56

60
64

factorial:

68
72
74

PC 78

. 82 ifl:

.globl main
text El El ra |
li $50, 3 #n=3 0 0 102

move $a0, SsO Harg $t1=1

: : stack
jal factorial m

move Ss1, SvO #ret. 256
li Sv0, 10 e | e
248 52
syscall 544 3
addi Ssp, Ssp, -4 240 3
236 102
sw $s0, 0(Ssp) 232 2
_ 228 3
addi Ssp, Ssp, -4 -~ 102
sw Sra, 0(Ssp) 220 1
, 216 3
li St1, 1 #constant $s
212 102 —

blt Sa0, St1, elsel 208

86
90
94

98

102
106
110

114

118
elsel:

122
126

return:

130

134
138
142

addi Ssp, Ssp, -4
sw $a0, 0(Ssp)

addi Sa0, $ao, -1
#new arg. = n-1

jal factorial
lw $a0, 0(Ssp)
addi Ssp, Ssp, 4

mul SvO0, Sa0, SvO
#n*factorial(n-1)

j return

li Svo, 1

j return

lw Sra, 0(Ssp)

addi Ssp, Ssp, 4

lw $s0, 0(Ssp)
addi Ssp, Ssp, 4
jr Sra



addi Ssp, Ssp, -4

90 sw Sa0, 0(Ssp)
36 text o4 i 20, $30, -1
addi Sa0, Sao0, -
40 main: 1i SsO, 3 #n=3 0 0 102 #new arg. = n-1
a4 move $a0, $s0 #arg $t1=1 98 jal factorial
stack 102 lw Sa0, 0(Ss
48 jal factorial -m sl
add. 106 addi Ssp, Ssp, 4
52 move Ss1, SvO #ret. 256 110 mul $v0, $30, $vO
56 li $v0, 10 252 3 #n*factorial(n-1)
= I 248 52 114 jreturn
sysca
v 244 3 118 li $v0, 1
64 addi Ssp’ Ssp’ -4 240 3 elsel:
factorial: 236 102 122 j return
68 sw $s0, 0(Ssp) 232 2 126 lw $ra, 0(Ssp)
= T — 228 3 return:
addi Ssp, Ssp, - .
2L 224 102 130 addi Ssp, Ssp, 4
220 1
- sw 5ra, 0(5sp) 16 ; 134 lw Ss0, 0(Ssp)
78 li St1, 1 # tant '
i S constan Ssp ., 105 138 addi $sp, Ssp, 4
82ifl:  blt $a0, St1, elsel 208 142 jrra




EI Elﬂ
0 0 102

36

40 main:

44
48

52
56

60
64

factorial:

68
72
74
78
82 ifl:

.globl main

text
li SsO, 3 #n=3
move $a0, SsO Harg

jal factorial

move Ss1, SvO #ret.

i SvO, 10
syscall

addi Ssp, Ssp, -4

sw $s0, 0(Ssp)
addi Ssp, Ssp, -4
sw Sra, 0(Ssp)

li St1, 1 #constant

blt Sa0, St1, elsel

$s

$t1=1

256
252
248
244
240
236
232
228
224
220
216
212
208

blt passes

stack
add.

86
90
94

98

102
106
110

114

118
elsel:

122
126

return:

130

134
138
142

addi Ssp, Ssp, -4
sw $a0, 0(Ssp)

addi Sa0, Sao0, -1
#new arg. = n-1

jal factorial
lw $a0, 0(Ssp)
addi Ssp, Ssp, 4

mul SvO0, Sa0, SvO
#n*factorial(n-1)

j return

li Svo, 1

j return
lw Sra, 0(Ssp)

addi Ssp, Ssp, 4

lw $s0, 0(Ssp)
addi Ssp, Ssp, 4
jr Sra



32
36

40 main:
44
48

52
56

60

64
factorial:

68
72
74
78
82 ifl:

3 0
.globl main
text 20 Mo Bra
li $50, 3 #n=3 ! 1 L0
$t1=1

stack
add.

move $a0, SsO Harg

jal factorial

move Ss1, SvO #ret. 256
li $v0, 10 e | e
248 52
syscall 544 3
addi Ssp, Ssp, -4 240 3
236 102 Pe
sw $s0, 0(Ssp) 232 2
_ 228 3
addi Ssp, Ssp, -4 -~ 102
sw Sra, 0(Ssp) 220 1
, 216 3
li St1, 1 #constant $s
212 102 —

blt Sa0, St1, elsel 208

86
90
94

98

102
106
110

114

118
elsel:

122

126
return:

130

134
138
142

addi Ssp, Ssp, -4
sw $a0, 0(Ssp)

addi Sa0, $ao, -1
#new arg. = n-1

jal factorial
lw $a0, 0(Ssp)
addi Ssp, Ssp, 4

mul SvO0, Sa0, SvO
#n*factorial(n-1)

j return

li Svo, 1

j return
lw Sra, 0(Ssp)

addi Ssp, Ssp, 4
lw $s0, 0(Ssp)
addi Ssp, Ssp, 4
jr Sra



36

40 main:

44
48

52
56

60
64

factorial:

68
72
74
78
82 ifl:

.globl main
text El El ra |
li $50, 3 #n=3 0 1 102

move $a0, SsO Harg $t1=1

: : stack
jal factorial m

move Ss1, SvO #ret. 256
li $v0, 10 e | e
248 52
syscall 544 3
addi Ssp, Ssp, -4 240 3
236 102
sw $s0, 0(Ssp) 232 2 PC
_ 228 3 —
addi Ssp, Ssp, -4 -~ 102
sw Sra, 0(Ssp) 220 1
, 216 3
li St1, 1 #constant $s
212 102 —

blt Sa0, St1, elsel 208

86
90
94

98

102
106
110

114

118
elsel:

122
126

return:

130

134
138
142

addi Ssp, Ssp, -4
sw $a0, 0(Ssp)

addi Sa0, $ao, -1
#new arg. = n-1

jal factorial
lw $a0, 0(Ssp)
addi Ssp, Ssp, 4

mul SvO0, Sa0, SvO
#n*factorial(n-1)

j return

li Svo, 1

j return
lw Sra, 0(Ssp)

addi Ssp, Ssp, 4

lw $s0, 0(Ssp)
addi Ssp, Ssp, 4
jr Sra



32
36

40 main:
44
48

52
56

60

64
factorial:

68
72
74
78
82 ifl:

3 0
.globl main
text 20 Mo Bra
li $50, 3 #n=3 ! 1 e
$t1=1

stack
add.

move $a0, SsO Harg

jal factorial

move Ss1, SvO #ret. 256
li Sv0, 10 e
248 52
syscall 544 3
addi Ssp, Ssp, -4 240 3
236 102
sw $s0, 0(Ssp) 232 2
_ 228 3
addi Ssp, Ssp, -4 224 102 Pe
sw Sra, 0(Ssp) 220 1
, 216 3
li St1, 1 #constant $s
212 102 —

blt Sa0, St1, elsel 208

86
90
94

98

102
106
110

114

118
elsel:

122

126
return:

130

134
138
142

addi Ssp, Ssp, -4
sw $a0, 0(Ssp)

addi Sa0, $ao, -1
#new arg. = n-1

jal factorial
lw $a0, 0(Ssp)
addi Ssp, Ssp, 4

mul SvO0, Sa0, SvO
#n*factorial(n-1)

j return

li Svo, 1

j return
lw Sra, 0(Ssp)

addi Ssp, Ssp, 4
lw $s0, 0(Ssp)
addi Ssp, Ssp, 4
jr Sra



36

40 main:

44
48

52
56

60
64

factorial:

68
72
74
78
82 ifl:

.globl main

text
li SsO, 3 #n=3
move $a0, SsO Harg

jal factorial

move Ss1, SvO #ret.

i SvO, 10
syscall

addi Ssp, Ssp, -4

sw $s0, 0(Ssp)
addi Ssp, Ssp, -4
sw Sra, 0(Ssp)

li St1, 1 #constant

blt Sa0, St1, elsel

EI EI ra__
0 1 102
$t1=1

stack
add.

256

252 3
248 52
244 3
240 3
236 102
232 2
228 3
224 102
220 1
216 3

P—C> 134

Inst.
Addr.

90
94

98

102
106
110

114

118
elsel:

122
126

return:

130

138
142

addi Ssp, Ssp, -4
sw $a0, 0(Ssp)

addi Sa0, Sao0, -1
#new arg. = n-1

jal factorial
lw $a0, 0(Ssp)
addi Ssp, Ssp, 4

mul SvO0, Sa0, SvO
#n*factorial(n-1)

j return

li Svo, 1

j return
lw Sra, 0(Ssp)

addi Ssp, Ssp, 4

lw $s0, 0(Ssp)
addi Ssp, Ssp, 4
jr Sra



EI Elﬂ
0 1 102

36

40 main:

44
48

52
56

60
64

factorial:

68
72
74
78
82 ifl:

.globl main

text

li SsO, 3 #n=3

move $a0, SsO Harg

jal factorial

move Ss1, SvO #ret.

i SvO, 10
syscall

addi Ssp, Ssp, -4

sw $s0, 0(Ssp)
addi Ssp, Ssp, -4
sw Sra, 0(Ssp)

li St1, 1 #constant

blt Sa0, St1, elsel

$t1=1
stack
Flas
256
252 3
248 52
244 3
240 3
236 102
232 2
228 3
224 102
220 1
%0 216 3
s 212 102

86
90
94

98

102
106
110

114

118
elsel:

122
126

return:

130

134

PC
—> 138

142

addi Ssp, Ssp, -4
sw $a0, 0(Ssp)

addi Sa0, Sao0, -1
#new arg. = n-1

jal factorial
lw $a0, 0(Ssp)
addi Ssp, Ssp, 4

mul SvO0, Sa0, SvO
#n*factorial(n-1)

j return

li Svo, 1

j return
lw Sra, 0(Ssp)

addi Ssp, Ssp, 4

lw $s0, 0(Ssp)
addi Ssp, Ssp, 4
jr Sra



36

40 main:

44
48

52
56

60
64

factorial:

68
72
74
78
82 ifl:

.globl main
text El El ra
li $s0, 3 #n=3 0 1 102

move $a0, $s0 #arg $t1=1

: : stack
jal factorial m

move Ss1, SvO #ret. 256

li $v0, 10 G
248 52

syscall o .

addi Ssp, Ssp, -4 240 3
236 102

sw $s0, 0(Ssp) R

_ 228 3

addi Ssp, Ssp, -4 - 102

sw Sra, 0(Ssp) ¥sp 220 1
216 3

li St1, 1 #constant

blt Sa0, St1, elsel

86
90
94

98

102
106
110

114

118
elsel:

122
126

return:

130

134
138
142

addi Ssp, Ssp, -4
sw $a0, 0(Ssp)

addi Sa0, Sao0, -1
#new arg. = n-1

jal factorial
lw $a0, 0(Ssp)
addi Ssp, Ssp, 4

mul SvO0, Sa0, SvO
#n*factorial(n-1)

j return

li Svo, 1

j return
lw Sra, 0(Ssp)

addi Ssp, Ssp, 4

lw $s0, 0(Ssp)
addi Ssp, Ssp, 4
jr Sra #PC=5Sra



36

40 main:

44
48

52
56

60
64

factorial:

68
72
74
78
82 ifl:

.globl main
text El El ra |
li $50, 3 #n=3 0 1 102

move $a0, SsO Harg $t1=1

: : stack
jal factorial m
256

move Ss1, SvO #ret.

li $v0, 10 LB
248 52
syscall 244 3
addi $sp, $sp, -4 L
236 102
sw $s0, 0(Ssp) 232 ?
| 228 3
addi Ssp, Ssp, -4 224 102
sw Sra, 0(Ssp) % 220 !
216 3

li St1, 1 #constant

blt Sa0, St1, elsel

86
90
94

98

PC
PC 102

106
110

114

118
elsel:

122
126

return:

130

134
138
142

addi Ssp, Ssp, -4
sw $a0, 0(Ssp)

addi Sa0, $ao, -1
#new arg. = n-1

jal factorial
lw $a0, 0(Ssp)
addi Ssp, Ssp, 4

mul SvO0, Sa0, SvO
#n*factorial(n-1)

j return

li Svo, 1

j return
lw Sra, 0(Ssp)

addi Ssp, Ssp, 4

lw $s0, 0(Ssp)
addi Ssp, Ssp, 4
jr Sra #PC=5Sra



ol T
20 Bvo fra
1 1 102

$t1=1

36

40 main:

44
48

52
56

60
64

factorial:

68
72
74
78
82 ifl:

.globl main

text

li SsO, 3 #n=3

move $a0, SsO Harg

jal factorial

move Ss1, SvO #ret.

i SvO, 10
syscall

addi Ssp, Ssp, -4

sw $s0, 0(Ssp)
addi Ssp, Ssp, -4
sw Sra, 0(Ssp)

li St1, 1 #constant

blt Sa0, St1, elsel

90
94

m
add. "< 106

252
248
244
240
236
232
228
224
$sp 520
216

s 212

3
52 114
3 118
3 elsel:
102 122
2 126
3 return:
102 130
1
134
3
102 — 138
142

Inst.
Addr.

addi Ssp, Ssp, -4
sw $a0, 0(Ssp)

addi Sa0, Sao0, -1
#new arg. = n-1

jal factorial
lw $a0, 0(Ssp)
addi Ssp, Ssp, 4

mul SvO0, Sa0, SvO
#n*factorial(n-1)

j return

li Svo, 1

j return
lw Sra, 0(Ssp)

addi Ssp, Ssp, 4

lw $s0, 0(Ssp)
addi Ssp, Ssp, 4
jr Sra #PC=5Sra



ol T
20 Bvo fra
1 1 102

$t1=1

36

40 main:

44
48

52
56

60
64

factorial:

68
72
74
78
82 ifl:

.globl main

text

li SsO, 3 #n=3

move $a0, SsO Harg

jal factorial

move Ss1, SvO #ret.

i SvO, 10
syscall

addi Ssp, Ssp, -4

sw $s0, 0(Ssp)
addi Ssp, Ssp, -4
sw Sra, 0(Ssp)

li St1, 1 #constant

blt Sa0, St1, elsel

90
94

98

stack 102
add. 106

256
252
248
244
240
236
232
228
58 524
220
216

s 212

PC 110
3
52 114
3 118
3 elsel:
102 122
2 126
3 return:
102 130
1

134

3
102 — 138

142

Inst.
Addr.

addi Ssp, Ssp, -4
sw $a0, 0(Ssp)

addi Sa0, Sao0, -1
#new arg. = n-1

jal factorial
lw $a0, 0(Ssp)
addi Ssp, Ssp, 4

mul SvO0, Sa0, SvO
#n*factorial(n-1)

j return

li Svo, 1

j return
lw Sra, 0(Ssp)

addi Ssp, Ssp, 4

lw $s0, 0(Ssp)
addi Ssp, Ssp, 4
jr Sra #PC=5Sra



32
36

40 main:
44
48

52
56

60

64
factorial:

68
72
74
78
82 ifl:

3 0
.globl main
text 20 Mo Bra
li $50, 3 #n=3 1 1 102
$t1=1

stack
add.

move $a0, SsO Harg

jal factorial

move Ss1, SvO #ret. 256
li $v0, 10 e e
248 52 Pe
syscall 544 3
addi Ssp, Ssp, -4 240 3
236 102
sw $s0, 0(Ssp) N
_ 228 3
addi Ssp, Ssp, -4 Eﬁ -~ 102
sw Sra, 0(Ssp) 220 1
, 216 3
li St1, 1 #constant
s 212 102 —

blt Sa0, St1, elsel

86
90
94

98

102
106
110

114

118
elsel:

122

126
return:

130

134
138
142

addi Ssp, Ssp, -4
sw $a0, 0(Ssp)

addi Sa0, Sao0, -1
#new arg. = n-1

jal factorial
lw $a0, 0(Ssp)
addi Ssp, Ssp, 4

mul SvO0, Sa0, SvO
#n*factorial(n-1)

j return

li Svo, 1

j return
lw Sra, 0(Ssp)

addi Ssp, Ssp, 4

lw $s0, 0(Ssp)
addi Ssp, Ssp, 4
jr Sra #PC=5Sra



Inst.
Addr.

addi Ssp, Ssp, -4

.globl main
90 sw $a0, 0(Ss
6 text El El ra | s
1 1 102 94 addi $a0, Sa0, -1
40 main: 1i SsO, 3 #n=3 #new arg. = n-1
44 move $a0, $s0 #arg $t1=1 98 jal factorial
tack 102 | 0,0
48 jal factorial m W a0, 05sp)
add. 106 addi Ssp, Ssp, 4
52 move S$s1, SvO #ret. 256 110 mul $v0, $a0, $v0
56 li $v0, 10 252 3 #n*factorial(n-1)
€0 . 248 52 114 j return
sysca
v 2 . 118 li $vO, 1
64 addi Ssp, Ssp, -4 240 3 elsel:
factorial: 236 102 122 j return
68 sw $s0, 0(Ssp) 232 2 PC 126 lw $ra, 0(Ssp)
= FET— 228 3 "7 return:
addi Ssp, Ssp, - $
2 2 28 224 102 130 addi Ssp, Ssp, 4
74 0 220 1
sw 5ra, 0(5sp) 216 5 134 lw $s0, 0(Ssp)
78 li St1, 1 # tant i
i S constan 1 105 138 addi $sp, Ssp, 4
82ifl:  blt $a0, St1, elsel 142 jr Sra #PC=5ra




32
36

40 main:
44
48

52
56

60

64
factorial:

68
72
74
78
82 ifl:

3 0
.globl main
text 20 Mo Bra
li $50, 3 #n=3 1 1 L0
$t1=1

stack
add.

move $a0, SsO Harg

jal factorial

move Ss1, SvO #ret. 256
li $v0, 10 e e
248 52
syscall 544 3
addi Ssp, Ssp, -4 240 3
236 102
sw $s0, 0(Ssp) 232 2
_ 228 3
addi Ssp, Ssp, -4 Eﬁ -~ 102 [
sw Sra, 0(Ssp) 220 1
_ 216 3
li St1, 1 #constant
s 212 102 —

blt Sa0, St1, elsel

86
90
94

98

102
106
110

114

118
elsel:

122

126
return:

130

134
138
142

addi Ssp, Ssp, -4
sw $a0, 0(Ssp)

addi Sa0, Sao0, -1
#new arg. = n-1

jal factorial
lw $a0, 0(Ssp)
addi Ssp, Ssp, 4

mul SvO0, Sa0, SvO
#n*factorial(n-1)

j return

li Svo, 1

j return
lw Sra, 0(Ssp)

addi Ssp, Ssp, 4

lw $s0, 0(Ssp)
addi Ssp, Ssp, 4
jr Sra #PC=5Sra



3 0

32 .globl main 86 160 55, B, 4
90 sw $Sa0, 0(Ss
36 [ 20 Mvo fra B
1 1 102 94 addi $a0, Sao, -1
40 main: 1i SsO, 3 #n=3 #new arg. = n-1
44 move $a0, $s0 #arg $t1=1 98 jal factorial
stack 102 lw Sa0, 0(Ss
48 jal factorial m : (sp)
aad. 106 addi Ssp, Ssp, 4
52 move S$s1, SvO #ret. 256 110 mul $v0, $a0, $v0
56 li $v0, 10 252 3 #n*factorial(n-1)
€0 . 248 52 114 j return
sysca
v 2 . 118 li $vO, 1
64 addi Ssp, Ssp, -4 240 3 elsel:
factorial: 236 102 122 j return
68 sw $s0, 0(Ssp) 232 2 126 lw Sra, 0(Ssp)
- ddi $sp. Ssp, -4 50 28 3 return:
addi Ssp, Ssp, -
2 2 224 102 130 addi Ssp, Ssp, 4
74 0 220 1
S i, @l 216 5 P 134 lw $s0, 0(Ssp)
78 li St1, 1 #constant '
S 51 102 138 addi Ssp, Ssp, 4

82 ifl: blt Sa0, St1, elsel - 208 - 142 jr Sra #PC=5Sra



32
36

40 main:
44
48

52
56

60

64
factorial:

68
72
74
78
82 ifl:

3 0
.globl main
text 20 Mo Bra
li $50, 3 #n=3 1 1 102
$t1=1

stack
add.

move $a0, SsO Harg

jal factorial

move Ss1, SvO #ret. 256
li Sv0, 10 e
248 52
syscall o .
addi Ssp, Ssp, -4 240 3
236 102
sw $s0, 0(Ssp) N
_ s 228 3
addi Ssp, Ssp, -4 - 102
sw Sra, 0(Ssp) 220 1
216 3
li St1, 1 #constant 1]
s 212 102 —

blt Sa0, St1, elsel

86
90
94

98

102
106
110

114

118
elsel:

122

126
return:

130

134
138
142

addi Ssp, Ssp, -4
sw $a0, 0(Ssp)

addi Sa0, Sao0, -1
#new arg. = n-1

jal factorial
lw $a0, 0(Ssp)
addi Ssp, Ssp, 4

mul SvO0, Sa0, SvO
#n*factorial(n-1)

j return

li Svo, 1

j return
lw Sra, 0(Ssp)

addi Ssp, Ssp, 4

lw $s0, 0(Ssp)
addi Ssp, Ssp, 4
jr Sra #PC=5Sra



36

40 main:

44
48

52
56

60
64

factorial:

68
72
74
78
82 ifl:

.globl main
text El El ra
li $50, 3 #n=3 1 1 102
move $a0, SsO Harg $t1=1
1 factorial stack
jal factoria add.
move Ss1, SvO #ret. 256
li $v0, 10 e e
248 52
syscall 544 3
addi Ssp, Ssp, -4 240 3
236 102
$s

sw $50, 0($sp) — 232 2

_ 228 3
addi Ssp, Ssp, -4 -~ 102
sw Sra, 0(Ssp) 220 1
_ 216 3
li St1, 1 #constant

s 212 102 —

blt Sa0, St1, elsel

86
90
94

98

102
106
110

114

118
elsel:

122
126

return:

130

134
138
142

addi Ssp, Ssp, -4
sw $a0, 0(Ssp)

addi Sa0, Sao0, -1
#new arg. = n-1

jal factorial
lw $a0, 0(Ssp)
addi Ssp, Ssp, 4

mul SvO0, Sa0, SvO
#n*factorial(n-1)

j return

li Svo, 1

j return
lw Sra, 0(Ssp)

addi Ssp, Ssp, 4

lw $s0, 0(Ssp)
addi Ssp, Ssp, 4
jr Sra #PC=5Sra



36

40 main:

44
48

52
56

60
64

factorial:

68
72
74
78
82 ifl:

.globl main
text El El ra
li $s0, 3 #n=3 1 1 102

move $a0, $s0 #arg $t1=1

: : stack
jal factorial m
256

move Ss1, SvO #ret.

li $vO, 10 2 |2
248 52
syscall 544 3
addi Ssp, Ssp, -4 240 3
236 102
$s
sw $50, 0($sp) — 22 2
_ 228 3
addi Ssp, Ssp, -4 -~ 102
sw Sra, 0(Ssp) 220 1
, 216 3
li St1, 1 #constant
s 212 102 —

blt Sa0, St1, elsel

86
90
94

98

PC
PC 102

106
110

114

118
elsel:

122
126

return:

130

134
138
142

addi Ssp, Ssp, -4
sw $a0, 0(Ssp)

addi Sa0, Sao0, -1
#new arg. = n-1

jal factorial
lw $a0, 0(Ssp)
addi Ssp, Ssp, 4

mul SvO0, Sa0, SvO
#n*factorial(n-1)

j return

li Svo, 1

j return

lw Sra, 0(Ssp)

addi Ssp, Ssp, 4

lw $s0, 0(Ssp)
addi Ssp, Ssp, 4
jr Sra #PC=5Sra



36

40 main:

44
48

52
56

60
64

factorial:

68
72
74
78
82 ifl:

.globl main %
90
text El EI ra | =
li $s0, 3 #n=3 2 1 102
move $a0, SsO Harg $t1=1 98
jal factorial m -
add. PC 106
move Ss1, SvO #ret. 256 110
li $v0, 10 2r |-
248 52 114
syscall 244 3 118
addi Ssp, $sp, -4 240 3 elsel:
236 102 122
$s
sw $s0, 0(Ssp) =5 232 2 126
. 228 3 return:
addi Ssp, Ssp, -4 224 102 130
220 1
sw Sra, 0(Ssp) 134
li St1, 1 #constant 20 =
’ s 212 102 — 138
142

blt Sa0, St1, elsel

addi Ssp, Ssp, -4
sw $a0, 0(Ssp)

addi Sa0, Sao0, -1
#new arg. = n-1

jal factorial
lw $a0, 0(Ssp)
addi Ssp, Ssp, 4

mul SvO0, Sa0, SvO
#n*factorial(n-1)

j return

li Svo, 1

j return

lw Sra, 0(Ssp)

addi Ssp, Ssp, 4

lw $s0, 0(Ssp)
addi Ssp, Ssp, 4
jr Sra #PC=5Sra



ol T
20 Bvo fra
2 1 102

$t1=1

36

40 main:

44
48

52
56

60
64

factorial:

68
72
74
78
82 ifl:

.globl main

text

li SsO, 3 #n=3

move $a0, SsO Harg

jal factorial

move Ss1, SvO #ret.

i SvO, 10
syscall

addi Ssp, Ssp, -4

sw $s0, 0(Ssp)
addi Ssp, Ssp, -4
sw Sra, 0(Ssp)

li St1, 1 #constant

blt Sa0, St1, elsel

90
94

98

stack 102
add. 106

256

252
248
244
240
%2 236
232
228
224
220
216

s 212

PC 110
3
52 114
3 118
3 elsel:
102 122
2 126
3 return:
102 130
1

134

3
102 — 138

142

Inst.
Addr.

addi Ssp, Ssp, -4
sw $a0, 0(Ssp)

addi Sa0, Sao0, -1
#new arg. = n-1

jal factorial
lw $a0, 0(Ssp)
addi Ssp, Ssp, 4

mul SvO0, Sa0, SvO
#n*factorial(n-1)

j return

li Svo, 1

j return
lw Sra, 0(Ssp)

addi Ssp, Ssp, 4

lw $s0, 0(Ssp)
addi Ssp, Ssp, 4
jr Sra #PC=5Sra



32
36

40 main:
44
48

52
56

60

64
factorial:

68
72
74
78
82 ifl:

3 0
.globl main
text 20 Mo Bra
li $50, 3 #n=3 2 2 102
$t1=1

stack
add.

move $a0, SsO Harg

jal factorial

move Ss1, SvO #ret. 256
li $v0, 10 e | e
' 248 52 Pe
sysca v .
addi Ssp, Ssp, -4 240 3
$p 236 102
sw $s0, 0(Ssp) 232 2
_ 228 3
addi Ssp, Ssp, -4 -~ 102
sw Sra, 0(Ssp) 220 1
, 216 3
li St1, 1 #constant
s 212 102 —

blt Sa0, St1, elsel

86
90
94

98

102
106
110

114

118
elsel:

122

126
return:

130

134
138
142

addi Ssp, Ssp, -4
sw $a0, 0(Ssp)

addi Sa0, Sao0, -1
#new arg. = n-1

jal factorial
lw $a0, 0(Ssp)
addi Ssp, Ssp, 4

mul SvO0, Sa0, SvO
#n*factorial(n-1)

j return

li Svo, 1

j return
lw Sra, 0(Ssp)

addi Ssp, Ssp, 4

lw $s0, 0(Ssp)
addi Ssp, Ssp, 4
jr Sra #PC=5Sra



ol T
20 Bvo fra
2 2 102

$t1=1

36

40 main:

44
48

52
56

60
64

factorial:

68
72
74
78
82 ifl:

.globl main

text

li SsO, 3 #n=3

move $a0, SsO Harg

jal factorial

move Ss1, SvO #ret.

i SvO, 10
syscall

addi Ssp, Ssp, -4

sw $s0, 0(Ssp)
addi Ssp, Ssp, -4
sw Sra, 0(Ssp)

li St1, 1 #constant

blt Sa0, St1, elsel

90
94

98

stack 102
add. 106

256

252
248
244
240
%2 236
232
228
224
220
216

s 212

110
3
52 114
3 118
3 elsel:
102 122
2 pc 126
3 7 return:
102 130
1

134
3
102 — 138

142

Inst.
Addr.

addi Ssp, Ssp, -4
sw $a0, 0(Ssp)

addi Sa0, Sao0, -1
#new arg. = n-1

jal factorial
lw $a0, 0(Ssp)
addi Ssp, Ssp, 4

mul SvO0, Sa0, SvO
#n*factorial(n-1)

j return

li Svo, 1

j return
lw Sra, 0(Ssp)

addi Ssp, Ssp, 4

lw $s0, 0(Ssp)
addi Ssp, Ssp, 4
jr Sra #PC=5Sra



32
36

40 main:
44
48

52
56

60

64
factorial:

68
72
74
78
82 ifl:

3 0
.globl main
text 20 Mo Bra
li $50, 3 #n=3 2 2 L0
$t1=1

stack
add.

move $a0, SsO Harg

jal factorial

move Ss1, SvO #ret. 256
li $v0, 10 e e
248 52
syscall o .
addi Ssp, Ssp, -4 240 3
%2 236 102
sw $s0, 0(Ssp) N
o, ¢ 228 3
addi Ssp, Ssp, -4
224 102 Pe
sw Sra, 0(Ssp) 220 1
, 216 3
li St1, 1 #constant
s 212 102 —

blt Sa0, St1, elsel

86
90
94

98

102
106
110

114

118
elsel:

122

126
return:

130

134
138
142

addi Ssp, Ssp, -4
sw $a0, 0(Ssp)

addi Sa0, Sao0, -1
#new arg. = n-1

jal factorial
lw $a0, 0(Ssp)
addi Ssp, Ssp, 4

mul SvO0, Sa0, SvO
#n*factorial(n-1)

j return

li Svo, 1

j return
lw Sra, 0(Ssp)

addi Ssp, Ssp, 4

lw $s0, 0(Ssp)
addi Ssp, Ssp, 4
jr Sra #PC=5Sra



ol T
20 Bvo fra
2 2 102

$t1=1

36

40 main:

44
48

52
56

60
64

factorial:

68
72
74
78
82 ifl:

.globl main

text

li SsO, 3 #n=3

move $a0, SsO Harg

jal factorial

move Ss1, SvO #ret.

i SvO, 10
syscall

addi Ssp, Ssp, -4

sw $s0, 0(Ssp)
addi Ssp, Ssp, -4
sw Sra, 0(Ssp)

li St1, 1 #constant

blt Sa0, St1, elsel

90
94

98

stack 102
add. 106

256

252
248
244
Eg 240
236
232
228
224
220
216

s 212

110
3
52 114
3 118
3 elsel:
102 122
2 126
3 return:
102 130
1 PC
3 —> 134
102 — 138
142

Inst.
Addr.

addi Ssp, Ssp, -4
sw $a0, 0(Ssp)

addi Sa0, Sao0, -1
#new arg. = n-1

jal factorial
lw $a0, 0(Ssp)
addi Ssp, Ssp, 4

mul SvO0, Sa0, SvO
#n*factorial(n-1)

j return

li Svo, 1

j return
lw Sra, 0(Ssp)

addi Ssp, Ssp, 4

lw $s0, 0(Ssp)
addi Ssp, Ssp, 4
jr Sra #PC=5Sra



36

40 main:

44
48

52
56

60
64

factorial:

68
72
74
78
82 ifl:

.globl main 56
90
text EI El ra_ =
li $50, 3 #n=3 2 2 L
move $a0, SsO Harg $t1=1 2t
| factorial stack 102
jal factoria add. 106
move Ss1, SvO #ret. 256 110
li $v0, 10 = |
248 52 114
syscall 244 3 -
. Ssp
addi Ssp, Ssp, -4 240 3 elsel:
236 102 122
sw $s0, 0(Ssp) 232 2 126
_ 228 3 return:
addi Ssp, Ssp, -4 224 - 130
220 1
sw Sra, 0(Ssp) o : 134
li St1, 1 #constant 1 PC 138
142

blt Sa0, St1, elsel

addi Ssp, Ssp, -4
sw $a0, 0(Ssp)

addi Sa0, Sao0, -1
#new arg. = n-1

jal factorial
lw $a0, 0(Ssp)
addi Ssp, Ssp, 4

mul SvO0, Sa0, SvO
#n*factorial(n-1)

j return

li Svo, 1

j return
lw Sra, 0(Ssp)

addi Ssp, Ssp, 4

lw $s0, 0(Ssp)
addi Ssp, Ssp, 4
jr Sra #PC=5Sra



36

40 main:

44
48

52
56

60
64

factorial:

68
72
74
78
82 ifl:

.globl main
text El El ra |
li $50, 3 #n=3 2 2 102

move $a0, SsO Harg $t1=1

: : stack
jal factorial m

move Ss1, SvO #ret. 256
li $v0, 10 e e
248 52
syscall 3P ou4 3
addi Ssp, Ssp, -4 240 3
236 102
sw $s0, 0(Ssp) N
_ 228 3
addi Ssp, Ssp, -4 -~ 102
sw Sra, 0(Ssp) 220 1
_ 216 3
li St1, 1 #constant
s 212 102 —

blt Sa0, St1, elsel 208

86
90
94

98

102
106
110

114

118
elsel:

122
126

return:

130

134
138
142

addi Ssp, Ssp, -4
sw $a0, 0(Ssp)

addi Sa0, $ao, -1
#new arg. = n-1

jal factorial
lw $a0, 0(Ssp)
addi Ssp, Ssp, 4

mul SvO0, Sa0, SvO
#n*factorial(n-1)

j return

li Svo, 1

j return
lw Sra, 0(Ssp)

addi Ssp, Ssp, 4

lw $s0, 0(Ssp)
addi Ssp, Ssp, 4
jr Sra #PC=5Sra



36

40 main:

44
48

52
56

60
64

factorial:

68
72
74
78
82 ifl:

.globl main
text El El ra |
li $50, 3 #n=3 2 2 102

move $a0, SsO Harg $t1=1

: : stack
jal factorial m

move Ss1, SvO #ret. 256
li $v0, 10 e e
248 52
syscall 3P ou4 3
addi Ssp, Ssp, -4 240 3
236 102
sw $s0, 0(Ssp) N
_ 228 3
addi Ssp, Ssp, -4 -~ 102
sw Sra, 0(Ssp) 220 1
_ 216 3
li St1, 1 #constant
s 212 102 —

blt Sa0, St1, elsel 208

Inst.
Addr.

90
94

-2 102

114

118
elsel:

122
126

return:

130

134
138
142

addi Ssp, Ssp, -4
sw $a0, 0(Ssp)

addi Sa0, $ao, -1
#new arg. = n-1

jal factorial
lw $a0, 0(Ssp)
addi Ssp, Ssp, 4

mul SvO0, Sa0, SvO
#n*factorial(n-1)

j return

li Svo, 1

j return
lw Sra, 0(Ssp)

addi Ssp, Ssp, 4

lw $s0, 0(Ssp)
addi Ssp, Ssp, 4
jr Sra #PC=5Sra



ol T
20 Bvo fra
3 2 102

$t1=1

36

40 main:

44
48

52
56

60
64

factorial:

68
72
74
78
82 ifl:

.globl main

text

li SsO, 3 #n=3

move $a0, SsO Harg

jal factorial

move Ss1, SvO #ret.

i SvO, 10
syscall

addi Ssp, Ssp, -4

sw $s0, 0(Ssp)
addi Ssp, Ssp, -4
sw Sra, 0(Ssp)

li St1, 1 #constant

blt Sa0, St1, elsel

90
94

m
add. "< 106

252
248

38 ma
240

236

232

228

224

220

216

s 212

208

3
52 114
3 118
3 elsel:
102 122
2 126
3 return:
102 130
1
134
3
102 — 138
142

Inst.
Addr.

addi Ssp, Ssp, -4
sw $a0, 0(Ssp)

addi Sa0, Sao0, -1
#new arg. = n-1

jal factorial
lw $a0, 0(Ssp)
addi Ssp, Ssp, 4

mul SvO0, Sa0, SvO
#n*factorial(n-1)

j return

li Svo, 1

j return
lw Sra, 0(Ssp)

addi Ssp, Ssp, 4

lw $s0, 0(Ssp)
addi Ssp, Ssp, 4
jr Sra #PC=5Sra



Inst.
Addr.

addi Ssp, Ssp, -4

.globl main
90 sw $a0, 0(Ss
3% text El El ra | s
3 ) 102 94 addi $a0, Sa0, -1
40 main: 1i SsO, 3 #n=3 #new arg. = n-1
44 move $a0, $s0 #arg $t1=1 98 jal factorial
tack 102 | 0,0
48 jal factorial m W 20, O(5sp)
add. 106 addi Ssp, Ssp, 4
52 move S$s1, SvO #ret. 256 PC 110 mul $v0, $a0, $v0
56 li $v0, 10 252 3 #n*factorial(n-1)
= . Eg 248 52 114 jreturn
sysca
v 2 . 118 li $vO, 1
64 addi Ssp, Ssp, -4 240 3 elsel:
factorial: 236 102 122 j return
68 sw $s0, 0(Ssp) 232 2 126 lw Sra, 0(Ssp)
- ddi S S N 228 3 return:
addi Ssp, Ssp, -
2 2 224 102 130 addi Ssp, Ssp, 4
74 0 220 1
sw 5ra, 0(5sp) 216 5 134 lw $s0, 0(Ssp)
78 li St1, 1 # tant i
i S constan 1 105 138 addi $sp, Ssp, 4
82ifl:  blt $a0, St1, elsel 142 jr Sra #PC=5ra




3 0

32 .globl main 86 160 55, B, 4
— T EHENEE »° =~wo
94 addi Sa0, $ao, -1
40 main: 1i SsO, 3 #n=3 3 6 102 #new arg. = n-1
44 move $a0, $s0 #arg $t1=1 98 jal factorial
. . stack 102 lw $a0, 0(Ssp)
48 jal factorial m 106 addi Ssp, $sp, 4
52 move S$s1, SvO #ret. 256 110 mul $v0, $a0, $v0
56 li $v0, 10 . 252 3 e #n*factorial(n-1)
= syscall 2% 248 52 —> 114 jreturn
ah | 118 li $vO, 1
64 addi Ssp, Ssp, -4 240 3 elsel:
factorial: 236 102 122 j return
68 sw $s0, 0(Ssp) 232 2 126 lw Sra, 0(Ssp)
_ 228 3 return:
72 R SR, S5, 224 102 130 addi Ssp, Ssp, 4
e sw 5ra, 0(5sp) iz ; 134 lw $s0, 0(Ssp)
78 li St1, 1 #constant e 105 138 addi $sp, $sp, 4
82ifl:  blt $a0, $t1, elsel 142 jr 5ra #PC=5ra




36

40 main:

44
48

52
56

60
64

factorial:

68
72
74
78
82 ifl:

.globl main
text El El ra
li $s0, 3 #n=3 3 6 102

move $a0, $s0 #arg $t1=1

: : stack
jal factorial m

move Ss1, SvO #ret. 256
li $v0, 10 e e
3P 248 52
syscall 544 3
addi Ssp, Ssp, -4 240 3
236 102

sw $s0, 0(Ssp) N PC

_ 228 3 —>
addi Ssp, Ssp, -4 -~ 102
sw Sra, 0(Ssp) 220 1
, 216 3
li St1, 1 #constant

s 212 102 —

blt Sa0, St1, elsel

86
90
94

98

102
106
110

114

118
elsel:

122
126

return:

130

134
138
142

addi Ssp, Ssp, -4
sw $a0, 0(Ssp)

addi Sa0, Sao0, -1
#new arg. = n-1

jal factorial
lw $a0, 0(Ssp)
addi Ssp, Ssp, 4

mul SvO0, Sa0, SvO
#n*factorial(n-1)

j return

li Svo, 1

j return
lw Sra, 0(Ssp)

addi Ssp, Ssp, 4

lw $s0, 0(Ssp)
addi Ssp, Ssp, 4
jr Sra #PC=5Sra



32
36

40 main:
44
48

52
56

60

64
factorial:

68
72
74
78
82 ifl:

3 0
.globl main
text 20 Mo Bra
li $50, 3 #n=3 = £ =
$t1=1

move $a0, SsO Harg

1 factorial stack
jal factoria add.
move Ss1, SvO #ret. 256
li $v0, 10 G
3P 248 52
syscall 544 3
addi Ssp, Ssp, -4 240 3
236 102
sw $s0, 0(Ssp) R
_ 228 3
addi 5sp, 5sp, -4 224 102 PC
—
sw Sra, 0(Ssp) 220 1
, 216 3
li St1, 1 #constant
s 212 102 —

blt Sa0, St1, elsel

86
90
94

98

102
106
110

114

118
elsel:

122

126
return:

130

134
138
142

addi Ssp, Ssp, -4
sw $a0, 0(Ssp)

addi Sa0, Sao0, -1
#new arg. = n-1

jal factorial
lw $a0, 0(Ssp)
addi Ssp, Ssp, 4

mul SvO0, Sa0, SvO
#n*factorial(n-1)

j return

li Svo, 1

j return
lw Sra, 0(Ssp)

addi Ssp, Ssp, 4

lw $s0, 0(Ssp)
addi Ssp, Ssp, 4
jr Sra #PC=5Sra



36

40 main:

44
48

52
56

60
64

factorial:

68
72
74
78
82 ifl:

.globl main
text El El ra_
li $50, 3 #n=3 3 6 52

move $a0, $s0 #arg $t1=1

: : stack
jal factorial m

move Ss1, SvO #ret. 256
li $v0, 10 3p 2 3

248 52
syscall 544 3
addi Ssp, Ssp, -4 240 3

236 102
sw $s0, 0(Ssp) N

_ 228 3
addi Ssp, Ssp, -4 -~ 102
sw Sra, 0(Ssp) 220 1 bC
, 216 3 7
li St1, 1 #constant
s 212 102 —

blt Sa0, St1, elsel

86
90
94

98

102
106
110

114

118
elsel:

122
126

return:

130

134
138
142

addi Ssp, Ssp, -4
sw $a0, 0(Ssp)

addi Sa0, Sao0, -1
#new arg. = n-1

jal factorial
lw $a0, 0(Ssp)
addi Ssp, Ssp, 4

mul SvO0, Sa0, SvO
#n*factorial(n-1)

j return

li Svo, 1

j return
lw Sra, 0(Ssp)

addi Ssp, Ssp, 4

lw $s0, 0(Ssp)
addi Ssp, Ssp, 4
jr Sra #PC=5Sra



36

40 main:

44
48

52
56

60
64

factorial:

68
72
74
78
82 ifl:

.globl main 56
90
text El El ra_ =
li $50, 3 #n=3 3 6 =
move $a0, SsO Harg $t1=1 2t
| factorial stack 102
jal factoria add. 106
move Ss1, SvO #ret. 256 110
li $v0, 10 39 w2 3
248 52 114
syscall 244 3 -
addi Ssp, Ssp, -4 240 3 elsel:
236 102 122
sw $s0, 0(Ssp) 232 2 126
_ 228 3 return:
addi Ssp, Ssp, -4 224 - 130
220 1
sw Sra, 0(Ssp) 134
_ 216 3 c
li St1, 1 #constant —> 138
s 212 102 —

blt Sa0, St1, elsel

addi Ssp, Ssp, -4
sw $a0, 0(Ssp)

addi Sa0, Sao0, -1
#new arg. = n-1

jal factorial
lw $a0, 0(Ssp)
addi Ssp, Ssp, 4

mul SvO0, Sa0, SvO
#n*factorial(n-1)

j return

li Svo, 1

j return
lw Sra, 0(Ssp)

addi Ssp, Ssp, 4

lw $s0, 0(Ssp)
addi Ssp, Ssp, 4
jr Sra #PC=5Sra



Elﬁlﬂ
3 6

36

40 main:

44
48

52
56

60
64

factorial:

68
72
74
78
82 ifl:

.globl main

text

li SsO, 3 #n=3

move $a0, SsO Harg

jal factorial

move Ss1, SvO #ret.

i SvO, 10
syscall

addi Ssp, Ssp, -4

sw $s0, 0(Ssp)
addi Ssp, Ssp, -4
sw Sra, 0(Ssp)

li St1, 1 #constant

blt Sa0, St1, elsel

$t1=1

$sp returns
where it started

stack
add.

3 256

252
248
244
240
236
232
228
224
220
216

s 212

86
90
94

98

102
106
110

114

118
elsel:

122
126

return:

130

134
138
142

addi Ssp, Ssp, -4
sw $a0, 0(Ssp)

addi Sa0, Sao0, -1
#new arg. = n-1

jal factorial
lw $a0, 0(Ssp)
addi Ssp, Ssp, 4

mul SvO0, Sa0, SvO
#n*factorial(n-1)

j return

li Svo, 1

j return
lw Sra, 0(Ssp)

addi Ssp, Ssp, 4

lw $s0, 0(Ssp)
addi Ssp, Ssp, 4
jr Sra #PC=5Sra



36

40 main:

44
48

52
56

60
64

factorial:

68
72
74
78
82 ifl:

.globl main
text El El ra_
li $50, 3 #n=3 3 6 52

move $a0, $s0 #arg $t1=1

: : stack
jal factorial m

move Ss1, SvO #ret. 3 256

li $v0, 10 G
248 52
syscall 544 3
addi Ssp, Ssp, -4 240 3
236 102
sw $s0, 0(Ssp) R
_ 228 3
addi Ssp, Ssp, -4 -~ 102
sw Sra, 0(Ssp) 220 1
, 216 3
li St1, 1 #constant
s 212 102 —

blt Sa0, St1, elsel

86
90
94

98

102
106
110

114

118
elsel:

122
126

return:

130

134
138
142

addi Ssp, Ssp, -4
sw $a0, 0(Ssp)

addi Sa0, Sao0, -1
#new arg. = n-1

jal factorial
lw $a0, 0(Ssp)
addi Ssp, Ssp, 4

mul SvO0, Sa0, SvO
#n*factorial(n-1)

j return

li Svo, 1

j return
lw Sra, 0(Ssp)

addi Ssp, Ssp, 4

lw $s0, 0(Ssp)
addi Ssp, Ssp, 4
jr Sra #PC=5Sra
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