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i nt x = 9;

i nt f ee( i nt x)  {
r et ur n x+x- 1;

}

i nt f oo( i nt i )  {
i nt x = 0;
whi l e ( i  > 0)  {

x = x + f ee( i ) ;
i  = i  - 1;

}
r et ur n x;

}

mai n( )  {
f ee( f oo( x) ) ;

}
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� ? ����B�
������������@!��
������������A ����	�!!�������	�
�����1G8�2

� ?��������	�����!������!!��������� ��j al ������	����

� 0�����������!!���+�� �� ��j  $31 ���j  $r a ������	����

Name Register number Usage
$zero 0 the constant value 0
$at 1 assembler temporary
$v0-$v1 2-3 procedure return values
$a0-$a3 4-7 procedure arguments
$t0-$t7 8-15 temporaries
$s0-$s7 16-23 saved by callee
$t8-$t9 24-25 more temporaries
$k0-$k1 26-27 reserved for operating system
$gp 28 global pointer
$sp 29 stack pointer
$fp 30 frame pointer
$ra 31 return address
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� H7���!�C
. gl obl x

. dat a
x:    . wor d 9

. gl obl f ee

. t ext
f ee:

add   $v0, $a0, $a0
addi $v0, $v0, - 1
j      $r a

. gl obl mai n

. t ext
mai n:

l w $a0, x
j al f ee
j       $r a
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i nt sqr ( i nt x)  {  
i f  ( x > 1)

x = sqr ( x- 1) +x+x- 1;
r et ur n x;  

}

mai n( )
{

sqr ( 10) ;
}

�E�1��2�9��E�1L2<��<��$��9����
�E�1L2�9��E�1M2<L<L$��9�M�
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sqr : s l t i $t 0, $a0, 2

beq $t 0, $0, t hen  #! ( x<2)

move $v0, $a0

beq $0, $0, r t n

t hen:

add $t 0, $0, $a0

addi $a0, $a0, - 1

j al sqr

add $v0, $v0, $t 0

add $v0, $v0, $t 0

addi $v0, $v0, - 1

r t n:

j r $r a

OOPS! OOPS! 
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i nt sqr ( i nt x)  {  
i f  ( x > 1)

x = sqr ( x- 1) +x+x- 1;
r et ur n x;  

}

mai n( )
{

sqr ( 10) ;
}
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� ��!!���������B0O.KH;?� ����	�!!��
f ( x, y, z) ���+����''' si n( a+b)

� ��!!����%�
�����!!��+ �!����%����� �
0������B
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� ��!!����%���������� �����!!���7��	��
������������	 ����


� ��!!���7�	�����
� ��!!�������������!���(�	
������!!��'

��	�!�%����(!��������!!��C
. . .
{  

i nt x,  y;
. . .  x . . .  y . . . ;

}
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i nt sqr ( i nt x)  {  
i f  ( x > 1)

x = sqr ( x- 1) +x+x- 1;
r et ur n x;  

}
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ALLOCATE k C������%��
�I/0)��������	
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DEALLOCATE k C���!�����
�I/0)��������	

0��=��>�9�0��=��>�<��T


PUSH r x C����� �0��=7>���������	


0��=��> = = = = 0��=��>�$ �
K��=0��=��>>�9�0��=7>

POP  r x C������ ��%�!������� ���������� �����	
������0��=7>
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#
# Ar gh! ! !  I ’ m out  of  r egi st er s Scot t y! !
#
addi $sp, $sp, - 8 # al l ocat e 2
sw $s0, - 4( $sp) # Fr ee up s0
sw $s1, 0( $sp) # Fr ee up s1
l w $s0, di l i t hum_xt al s
l w $s1, seconds_t i l _expl osi on

suspense: addi $s1, $s1, - 1
bne $s1, $0, suspense
sw $s0, war p_engi nes
l w $s0, - 4( $sp) # Rest or e s0
l w $s1, 0( $sp) # Rest or e s1
addi $sp, $sp, 8 # deal l ocat e 2
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Name Register number Usage
$zero 0 the constant value 0
$at 1 assembler temporary
$v0-$v1 2-3 procedure return values
$a0-$a3 4-7 procedure arguments
$t0-$t7 8-15 temporaries
$s0-$s7 16-23 saved by callee
$t8-$t9 24-25 more temporaries
$k0-$k1 26-27 reserved for operating system
$gp 28 global pointer
$sp 29 stack pointer
$fp 30 frame pointer
$ra 31 return address
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i nt sqr ( i nt x)  {  
i f  ( x > 1)

x = sqr ( x- 1) +x+x- 1;
r et ur n x;  

}

mai n( )
{

sqr ( 10) ;
}

sqr : addi u $sp, $sp, - 8
sw $r a, 4( $sp)
sw $a0, 0( $sp)
sl t i $t 0, $a0, 2
beq $t 0, $0, t hen
move $v0, $a0
beq $0, $0, r t n

t hen:
addi $a0, $a0, - 1
j al sqr
l w $a0, 0( $sp)
add $v0, $v0, $a0
add $v0, $v0, $a0
addi $v0, $v0, - 1

r t n:
l w $r a, 4( $sp)
addi u $sp, $sp, 8
j r $r a
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sqr : addi u $sp, $sp, - 8
sw $r a, 4( $sp)
sw $a0, 0( $sp)
sl t i $t 0, $a0, 2
beq $t 0, $0, t hen
move $v0, $a0
beq $0, $0, r t n

t hen:
addi $a0, $a0, - 1
j al sqr
l w $a0, 0( $sp)
add $v0, $v0, $a0
add $v0, $v0, $a0
addi $v0, $v0, - 1

r t n:
l w $r a, 4( $sp)
addi u $sp, $sp, 8
j r $r a
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sqr : addi u $sp, $sp, - 8
sw $r a, 4( $sp)
sw $a0, 0( $sp)
sl t i $t 0, $a0, 2
beq $t 0, $0, t hen
move $v0, $a0
beq $0, $0, r t n

t hen:
addi $a0, $a0, - 1
j al sqr
l w $a0, 0( $sp)
add $v0, $v0, $a0
add $v0, $v0, $a0
addi $v0, $v0, - 1

r t n:
l w $r a, 4( $sp)
addi u $sp, $sp, 8
j r $r a
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sqr : addi u $sp, $sp, - 8
sw $r a, 4( $sp)
sw $a0, 0( $sp)
sl t i $t 0, $a0, 2
beq $t 0, $0, t hen
move $v0, $a0
beq $0, $0, r t n

t hen:
addi $a0, $a0, - 1
j al sqr
l w $a0, 0( $sp)
add $v0, $v0, $a0
add $v0, $v0, $a0
addi $v0, $v0, - 1

r t n:
l w $r a, 4( $sp)
addi u $sp, $sp, 8
j r $r a
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i nt * p;  / *  a poi nt er  * /

i nt h( x)
{  

i nt y = x* 3;
p = &y;
r et ur n 37;

}

h( 10) ;
pr i nt ( * p) ;
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