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Read Sections 

4.5.4-4.6
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def main():

x = input()

y = fun(x)

print y

def fun(x):

y = x*(x-1)

return y
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read r10

1

2

3

calln r14 4

write r13

halt

copy  r13 r1

addn r1 -1

mul r13 r13 r1

jumpr r14

4

5

6

7

�

x, the argument

return address

fac(3)

fac(2)

return value

3

?

x, the argument

return address

return value

2

?

x, the argument

return address

return value

1

?

fac(1)

growing 

downward

�
������!�������	�����
����
������

x = input()

y = fac(x)

print y

def fac(x):

if x == 0:

return 1

else:

res = fac(x-1)

return x*res
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r1

r13

r14

r1

r13

r14

r1

r13

r14

THE 

STACK
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read r10

1

2

3

calln r14 4

write r13

halt

copy  r13 r1

addn r1 -1

mul r13 r13 r1

jumpr r14
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add   r13 r13 r1

�
def main():

x = input()

y = fun(x)

print y+x

def fun(x):

y = x*(x-1)

return y
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fun(x) + x �



read  r10

1

2

3

calln r14 4
r1

r13
write r13

halt

copy r13 r1

addn r1 -1

mul r13 r13 r1

jumpr r14
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add   r13 r13 r1
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fun(x) + x �
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setn r1 30

1

2

3

4

5

setn r15 42

pushr r1 r15 

addn r1 -1

write r1

popr r1 r15

pushr r1 r15 42

6 halt

r1

r15
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setn r1 30

1

2

3

4

5

setn r15 42

pushr r1 r15 

addn r1 -1

write r1

42

6 halt

r1

r15
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popr r1 r15
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popr r1 r15 
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42

43

44

45

46

47

48
42

r1

r15
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r2

pushr r1

pushr r2

popr r2

popr r1

5

19

19

5



x = int(input())

y = fac(x)

print y

def fac(x):

if x==0: 

return 1

else:

RES = fac(x-1)

return x*RES

00 read  r1          

01 setn r15 42

02 calln r14 5

03 write r13

04 halt

05 jnezn r1 8

06 setn r13 1

07 jumpr r14

08 pushr r1 r15

09 pushr r14 r15

10 addn r1 -1

11 call r14 5

12 popr r14 r15

13 popr r1 r15

14 mul r13 r13 r1

15 jumpr r14
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00 read r1          

01 setn r15 42

02 calln r14 5

03 write r13

04 halt

05 jnezn r1 8

06 setn r13 1

07 jumpr r14

08 pushr r1 r15

09 pushr r14 r15

10 addn r1 -1

11 calln r14 5

12 popr r14 r15

13 popr r1 r15

14 mul r13 r13 r1

15 jumpr r14
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How many lines of assembly code get 

executed, in total, when the input is 0?
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r1

r13

r14
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✁ ✁
✁ ☎

✁ ✆
✁ ✝

r15
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Yesterday I'd never heard of Recursive 

Assembly, but today  I r1.
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00 read r1          

01 setn r15 42

02 calln r14 5

03 write r13

04 halt

05 jnezn r1 8

06 setn r13 1

07 jumpr r14

08 pushr r1 r15

09 pushr r14 r15

10 addn r1 -1

11 calln r14 5

12 popr r14 r15

13 popr r1 r15

14 mul r13 r13 r1

15 jumpr r14
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r15

0, 1, 2,    5, 8, 9, 10, 11,    5, 8, 9, 10, 11,    5, 8, 9, 10, 11,    5, 6, 7,    12, 13, 14, 15, 12, 13, 14, 15,    12, 13, 14, 15, 3, 4
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x = input()

y = fac(x)

print y

def fac(x):

if x==0: return 1

else:

RES = fac(x-1)

return x*RES
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r13

r14

r15
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def fac(x):

"""Factorial with printing"""

print("x is", x)

if x == 0:

print("Base: x:", x, "Res: 1")

return 1

else:

print("Next: fac(", x-1, ")")

smaller = fac(x-1) 

result = x * smaller

print("x:", x, "Res:", result)

return result
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x is 3

x:3  Res:6

Next: ______

x is 2

x is 1

x is 0

x:0  Res:1

x:1  Res:1

x:2  Res:2

fac(3)


