2.6

2.6.1 temp = Array[0];
temp? = Array[1]:
Array[0] = Array[4];
Arrayll] = temp;
Array[4] Array[3];
Array[3] = temp?2;

2.6.2 1w $t0, 0(%$s6)
Iw $t1, 4(%s6)
Tw $t2, 16($s6)
sw $t2, 0($s6)
sw $t0, 4(%$s6)
Tw $t0, 12(%$s6)
sw $t0, 16(%s6)
sw $tl1, 12(%$s6)

\

2.13

2.13.1 128 + X > 271, x> 2%-129 and 128 + x < —2%, x < —23 — 128
(impossible)

2.13.2 128 — x > 2"—1,x < —2+129 and 128 — x < —2%, x > 2" + 128
(impossible)

2133 x — 128 < -2, x << -2+ 128and x — 128 > 2! — 1, x> 2°' + 127
(impossible)



2.18

2.18.1 opcode would be 8 bits, rs, rt, rd fields would be 7 bits each
2.18.2 opcode would be 8 bits, rs and rt fields would be 7 bits each

2.18.3 more registers — more bits per instruction — could increase code size

more registers — less register spills — less instructions
more instructions — more appropriate instruction — decrease code size

more instructions — larger opcodes — larger code size

2.20 srl1 $t0, $t0, 11
s11 $t0, $t0, 26
ori $t2, $0, Ox03ff
s11 $t2, $t2, 16
ori $t2, $t2, Oxffff
and $tl, $tl, $t2
or $tl, $tl, $t0

2.27

LOOPL:

LOOPZ:

TESTZ:

TESTL:

addi $t0, %0, O

beq $0, $0, TESTI
addi $tl1, $0, 0O

beq %0, $0, TESTZ
add $t3, $t0, $tl
s $tZ2, $tl1, 4
add %tZ2, $t2, $s?
SW $t3, ($t2)
addi $tl1, $tl1, 1
st $t2, $tl, $sl
bne $tZ, $0, LOOPZ
addi $t0, $t0, 1
st $t2, $t0, $s0
bne $%tZ2, %0, LOOP1



2.31 fib:
SW
SW
SW
bgt
add

addi

Jj rtn

testZ:
bne
add

addi

$t0,
$t0,
$vO,

J rtn

gen:
jal
add
sub
jal
add
Tw
Tw
Tw

rtn:

addi

jr

# fib(0)
#f fib(N)

subi

fib

$s0,
$al0,

fib

$vO,
$a0,
$s0,
$ra,
$sp,

fra

12 instructions,

$sp,
$ra,
$s0,
$a0,
$al,
$vO,

$a0,

$sp, -12
8($sp)
4($sp)
0(%$sp)
$0, test?
$0, $0

$0, 1
$a0,
$0,

gen
$t0

$a0,1

$v0, $0
$a0,1

$v0, $s0
0($sp)
4(%sp)
8($sp)
$sp, 12

¥
i
i
i
i
i
i
i
i
i

i
i
i
i
i
i
i
i
i
i

fib(1)

make room on stack
push $ra

push $s0

push $a0 (N)

if n>0, test if n=1
else fib(0) =0

if n>1, gen
else fib(l) =1

n-1

call fib(n-1)
copy fib(n-1)

n-2

call fib(n-2)
fib(n-1)+fib(n-2)
pop $a0

pop $s0

pop $ra

restore sp

= 14 instructions,

Zb + 18N instructions for N >=Z2

2.39 Generally, all solutions are similar:

Tui $t1, top_l6_bits

ori $tl,

$tl,

bottom_16_bits

2.40 No, jump can go up to OxOFFFFFFC.



243 trylk: 11 $tl1,1

11 $t0,0(%a0)
bnez $t0.trylk
sC $t1,0(%a0)
begz $tl,trylk
Tw $t2,0(%al)
slt $t3,%t2,%a2
bnez $t3,skip
SW $a2,0(%al)

skip: sw $0,0(%a0)

244 try: 11 $t0,0(%al)
st $tl1,%t0,%a2
bnez $tl,skip
mov $t0,%a?
sC $t0,0(%al)
begz $t0,try

skip:



