IEEE Floating Point (IEEE 754)

value = (-1)s M 2F
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Floating Point Exercises

1. Using our toy 8-bit floating point representation (with k=4 exponent bits and 3 fractional bits),
convert 00110100 into a decimal value.

2. Using the same 8-bit representation, convert 10000101 into a decimal value.

3. What is the decimal value of the largest possible 32-bit IEEE floating point number (excluding
infinity)?

4. 1f d is a double in C, does d < 0.0 imply ((d * 2) <0.0)?

5. You may wonder why IEEE 754 encodes the exponent value E using an unsigned exp field
and a bias value instead of just making exp a signed int. Why might the designers have made
this choice?

(Hint. one of the design goals of IEEE 754 was to have floating point numbers ordered in the
same way as if they were ints, to allow for easy comparisons -- e.g., 001 <010 <011 regardless
of whether they are ints or floating point. Don't worry about negative values here.)
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Endianness

e int X has value 0x01234567
e stored at address 0x100

Big Endian 0x100 0x101 0x102 0x103
01 23 45 67

Little Endian 0x100 0x101 0x102 0x103
67 45 23 01
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Representing Strings

Dec Hex Oct Char |Dec Hex Oct Char [Dec Hex Oct Char |Dec Hex Oct Char
0 0 0 32 20 40 [space] 64 40 100 @ 96 60 140
1 1 1 33 21 41 ! 65 41 101 A 97 61 141 a
2 2 2 34 22 42 " 66 42 102 B 98 62 142 b
3 3 3 35 23 43 # 67 43 103 C 99 63 143 c
4 4 4 36 24 44 $ 68 a4 104 D 100 64 144 d
5 5 5 37 25 45 % 69 45 105 E 101 65 145 e
6 6 6 38 26 46 & 70 46 106 F 102 66 146 f
7 7 7 39 27 47 ' 71 a7 107 G 103 67 147 [¢]
8 8 10 40 28 50 ( 72 48 110 H 104 68 150 h
9 9 11 41 29 51 ) 73 49 111 | 105 69 151 i
10 A 12 42 2A 52 * 74 4A 112 ) 106 6A 152 j
11 B 13 43 2B 53 + 75 4B 113 K 107 6B 153 k
12 C 14 44 2C 54 , 76 4ac 114 L 108 6C 154 |
13 D 15 45 2D 55 - 77 4D 115 M 109 6D 155 m
14 E 16 46 2E 56 . 78 4E 116 N 110 6E 156 n
15 F 17 47 2F 57 / 79 4F 117 o] 111 6F 157 o
16 10 20 48 30 60 0 80 50 120 P 112 70 160 p
17 11 21 49 31 61 1 81 51 121 Q 113 71 161 q
18 12 22 50 32 62 2 82 52 122 R 114 72 162 r
19 13 23 51 33 63 3 83 53 123 S 115 73 163 s
20 14 24 52 34 64 4 84 54 124 T 116 74 164 t
21 15 25 53 35 65 5 85 55 125 U 117 75 165 u
22 16 26 54 36 66 6 86 56 126 \" 118 76 166 Vv
23 17 27 55 37 67 7 87 57 127 w 119 77 167 w
24 18 30 56 38 70 8 88 58 130 X 120 78 170 x
25 19 31 57 39 71 9 89 59 131 Y 121 79 171 y
26 1A 32 58 3A 72 B 90 5A 132 z 122 TA 172 z
27 1B 33 59 3B 73 H 91 5B 133 [ 123 7B 173 {
28 1c 34 60  3C 74 < 92 5C 134\ 124 7C 174 |
29 1D 35 61 3D 75 = 93 5D 135 ] 125 7D 175 }
30 1E 36 62 3E 76 > 94 5E 136 ~ 126 7E 176 ~
31 1F 37 63 3F 77 ? 95 5F 137 _ 127 7F 177
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From C to Executable Code
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