3.7
addu $t2, $zero, $t3 
# copy $t3 into $t2

bgez $t3, next 

# if $t3 >= 0 then done

sub $t2, $zero, $t3 

# negate $t3 and place into $t2

Next:
3.9

The problem is that A_lower will be sign-extended and then added to $t0. The solution is to adjust A_upper by adding 1 to it if the most significant bit of A_lower is a 1. As an example, consider 6-bit two’s complement and the address 23 = 010111. If we split it up, we notice that A_lower is 111 and will be signextended to 111111 = –1 during the arithmetic calculation. A_upper_adjusted = 011000 = 24 (we added 1 to 010 and the lower bits are all 0s). The calculation is then 24 + –1 = 23.
3.10

Either the instruction sequence

addu $t2, $t3, $t4

sltu $t2, $t2, $t4

or

addu $t2, $t3, $t4

sltu $t2, $t2, $t3

works.
3.14

sll $t1 $s0 3
add $s1 $t1 $s0
3.30

a. –1 391 460 350

b. 2 903 506 946

c. –8.18545×10–12
d.sw $s0, $t0(16) 
sw $r16, $r8(2)

3.35

+.285×104
+9.84×104
----------------------

+10.125×104
1.0125×104
with guard and round: 1.01×105
without: 1.01×105
3.37

20ten = 10100two = 1.0100two • 2–4
Sign = 0, Significand = .010

Single exponent = 4 + 127 = 131

Double exponent = 4 + 1023 = 1027

Single precision: 0 1000 011 010 0000 0000 0000 0000 0000
Double precision:
0 1000 0000 011 0100 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000
3.38

Single precision: 0 1000 0011 010 0100 0000 0000 0000 0000
Double precision:
0 1000 0000 011 0100 1000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000
3.40

Single precision: 1 0001 1110 101 0101 0101 0101 0101 0101
Double precision: 
trunk: 
1 0111 1111 110 1010 1010 1010 1010 1010 1010 1010 1010 1010 1010 1010 1010 1010 

round
1 0111 1111 110 1010 1010 1010 1010 1010 1010 1010 1010 1010 1010 1010 1010 1011 
3.44

a. 215– 1 = 32767

b. 2.0ten×2215
2211= 3.23×10616
2212 = 1.04×101233
2213= 1.09× 102466
2214= 1.19 × 104932
2215= 1.42 × 109864
so

as small as 2.0ten × 10–9864
and almost as large as 2.0ten ×109864
c. 20% more significant digits, and 9556 orders of magnitude more flexibility. (Exponent is 32 times larger.)
