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CSE@UTA

Digital Information Units

hit byte Kilobyte Megabyte Gigabyte |

hit 1 5 8,192 5,368 508 8509934592
byte 5 1 1,024 1,048 576 1073741824
Kilobyte |3,192 1,024 1 1,024 1,048 576 |
Megabyte 5,355 608 1,048 576 1,024 1 1,024 |
Gigabyte |3559 934 502 1073741 824 1,048 576 1,024 1 |
Terabyte |5,795,093,022 205 1,099 511 527 776 1073741 524 1,048 576 1,024 |
Petabyte 3,007 199 254 740,990 1,125,599 905 542 520 1099 511 627 776 11073741824 1,048 576 |
Exabyte |9.223372036,854780000  |1,152921 504 506,850,000  |1,125899 506,842 620 |1 099511627776 10737415824
|

Zettabyte |9 444 732 965 739 290,000,000|1,180 591 620,717 410,000,000 1,152,921 504 606 ,550,000|1,125 899 906 542 620

1,099 511 B27 /7B



Base/Radix
“Has X Unigue Symbols”

2 Binary
0,1

10 Decimal
0-9

16 Hexadecimal
0-9 A-F

Dec Hex Oct Bin

Dec Hex Oct Bin

Dec Hex Oct Bin

Dec Hex Oct Bin

0 0 000 00000000 16 10 020 00010000 32 20 040 00100000 48 30 060 00110000
1 1 001 00000001 17 11 021 00010001 33 21 041 00100001 49 31 061 00110001
2 2 002 00000010 18 12 022 00010010 34 22 042 00100010 50 32 062 00110010
3 3 003 00000011 19 13 023 00010011 35 23 043 00100011 51 33 0863 00110011
4 4 004 00000100 20 14 024 00010100 36 24 044 00100100 52 34 064 00110100
5 5 005 00000101 21 15 025 00010101 37 25 045 00100101 53 35 065 00110101
6 6 006 00000110 22 16 026 00010110 38 26 046 00100110 54 36 066 00110110
7 7 007 00000111 23 17 027 00010111 39 27 047 00100111 55 37 067 00110111
8 8 010 00001000 24 18 030 00011000 40 28 050 00101000 56 38 070 00111000
9 9 011 00001001 25 19 031 00011001 41 29 051 00101001 57 39 071 00111001
10 A 012 00001010 26 1A 032 00011010 42 2A 052 00101010 58 3A 072 00111010
11 B 013 00001011 27 1B 033 00011011 43 2B 053 00101011 59 3B 073 00111011
12 C 014 00001100 28 1C 034 00011100 44 2C 054 00101100 60 3C 074 00111100
13 D 015 00001101 29 1D 035 00011101 45 2D 055 00101101 61 3D 075 00111101
14 E 016 00001110 30 1E 036 00011110 46 2E 056 00101110 62 3E 076 00111110
15 F 017 00001111 31 1F 037 00011111 47 2F 057 00101111 63 3F 077 00111111
Dec Hex Oct Bin Dec Hex Oct Bin Dec Hex Oct Bin Dec Hex Oct Bin
64 40 100 01000000 80 50 120 01010000 96 60 140 01100000 112 70 160 01110000
65 41 101 01000001 81 51 121 01010001 97 61 141 01100001 113 71 161 01110001
66 42 102 01000010 82 52 122 01010010 98 62 142 01100010 114 72 162 01110010
67 43 103 01000011 83 53 123 01010011 899 63 143 01100011 115 73 163 01110011
68 44 104 01000100 84 54 124 01010100 100 64 144 01100100 116 74 164 01110100
69 45 105 01000101 85 55 125 01010101 101 65 145 01100101 117 75 165 01110101
70 46 106 01000110 86 56 126 01010110 102 66 146 01100110 118 76 166 01110110
71 47 107 01000111 87 57 127 01010111 103 67 147 01100111 119 77 167 01110111
72 48 110 01001000 88 58 130 01011000 104 68 150 01101000 120 78 170 01111000
73 49 111 01001001 89 59 131 01011001 105 69 151 01101001 121 79 171 01111001
74 4A 112 01001010 90 b5A 132 01011010 106 6A 152 01101010 122 7A 172 01111010
75 4B 113 01001011 91 5B 133 01011011 107 6B 153 01101011 123 7B 173 01111011
76 4C 114 01001100 92 5C 134 01011100 108 6C 154 01101100 124 7C 17491111100
77 4D 115 01001101 93 5D 135 01011101 109 6D 155 01101101 125 7D 175 01111101
78 4E 116 01001110 94 5E 136 01011110 110 6E 156 01101110 126 7E 176 01111110
79 4F 117 01001111 95 B5F 137 01011111 111 6F 157 01101111 127 7F 177 01111111



CSE@UTA

Base/Radix
- "Has X Unigue Symbols”

2 Binary
0,1

10 Decimal
0-9

16 Hexadecimal
0-9 A-F

“No one cares”

Dec Hex Oct Bin Dec Hex Oct Bin Dec Hex Oct Bin Dec Hex Oct Bin

128 80 200 10000000 144 90 220 10010000 160 A0 240 10100000 176 BO 260 10110000
129 81 201 10000001 145 91 221 10010001 161 A1 241 10100001 177 B1 261 10110001
130 82 202 10000010 146 92 222 10010010 162 A2 242 10100010 178 B2 262 10110010
131 83 203 10000011 147 93 223 10010011 163 A3 243 10100011 179 B3 263 10110011
132 84 204 10000100 148 94 224 10010100 164 A4 244 10100100 180 B4 264 10110100
133 85 205 10000101 149 95 225 10010101 165 A5 245 10100101 181 B5 265 10110101
134 86 206 10000110 150 96 226 10010110 166 A6 246 10100110 182 B6 266 10110110
135 87 207 10000111 151 97 227 10010111 167 A7 247 10100111 183 B7 267 10110111
136 88 210 10001000 152 98 230 10011000 168 A8 250 10101000 184 B8 270 10111000
137 89 211 10001001 153 99 231 10011001 169 A9 251 10101001 185 B9 271 10111001
138 8A 212 10001010 154 9A 232 10011010 170 AA 252 10101010 186 BA 272 10111010
139 8B 213 10001011 155 9B 233 10011011 171 AB 253 10101011 187 BB 273 10111011
140 8C 214 10001100 156 9C 234 10011100 172 AC 254 10101100 188 BC 274 10111100
141 8D 215 10001101 157 9D 235 10011101 173 AD 255 10101101 189 BD 275 10111101
142 8E 216 10001110 158 9E 236 10011110 174 AE 256 10101110 190 BE 276 10111110
143 8F 217 10001111 159 9F 237 10011111 175 AF 257 10101111 191 BF 277 10111111
Dec Hex Oct Bin Dec Hex Oct Bin Dec Hex Oct Bin Dec Hex Oct Bin

192 CO 300 11000000 208 DO 320 11010000 224 EO 340 11100000 240 FO 360 11110000
193 C1 301 11000001 209 D1 321 11010001 225 E1 341 11100001 241 F1 361 11110001
194 C2 302 11000010 210 D2 322 11010010 226 E2 342 11100010 242 F2 362 11110010
195 C3 303 11000011 211 D3 323 11010011 227 E3 343 11100011 243 F3 363 11110011
196 C4 304 11000100 212 D4 324 11010100 228 E4 344 11100100 244 F4 364 11110100
197 C5 305 11000101 213 D5 325 11010101 229 E5 345 11100101 245 F5 365 11110101
198 C6 306 11000110 214 D6 326 11010110 230 E6 346 11100110 246 F6 366 11110110
199 C7 307 11000111 215 D7 327 11010111 231 E7 347 11100111 247 F7 367 11110111
200 C8 310 11001000 216 D8 330 11011000 232 E8 350 11101000 248 F8 370 11111000
201 C9 311 11001001 217 D9 331 11011001 233 E9 351 11101001 249 F9 371 11111001
202 CA 312 11001010 218 DA 332 11011010 234 EA 352 11101010 250 FA 372 11111010
203 CB 313 11001011 219 DB 333 11011011 235 EB 353 11101011 251 FB 373 11111011
204 CC 314 11001100 220 DC 334 11011100 236 EC 354 11101100 252 FC 374 11111100
205 CD 315 11001101 221 DD 335 11011101 237 ED 355 11101101 253 FD 375411111101
206 CE 316 11001110 222 DE 336 11011110 238 EE 356 11101110 254 FE 376 11111110
207 CF 317 11001111 223 DF 337 11011111 239 EF 357 11101111 255 FF 377 1111111



Base/Radix

(41 - 17

Has X Unique Symbols

Binary Hex Decimal
2 Binary 0000 0 0
0,1 0001 1 1
0010 2 2
10 Decimal EEE i i
0-9 0101 5 5
0110 6 6
16 Hexadecimal Eéé; ; g
0-9,A-F 1001 9 9
1010 A 10
1011 B 11
1100 C 12
1101 D 13
1110 E 14
1111 F 15




CSEGUTA

Base-2

2" dec hex 2" dec hex
20 1 1 211 2048 800
21 2 2 212 4096 1000
22 4 4 213 8192 2000
23 8 8 214 16,384 4000
24 16 10 215 32,768 8000
2° 32 20 216 65,536 10,000
26 64 40 217 131,072 | 20,000
27 128 80 218 262,144 | 40,000
28 256 100 219 524,288 | 80,000
29 512 200 220 1,048,576 | 100,000
210 1024 400 221 2,097,152 | 200,000




8-Bit Binary Numbers
(0 — 255 dec)

OblOOlllOl

20 26 25 24 23 22 2t 2
Dec: 128 64 32 16 8 4 2 1

Dec: 128+ 16+38+4+1 =157



Binary to Hex
“Split into 4s”

0b110101011011 Binary | Hex | Decimal
110101011011 0001 . .
0010 2 2
D100 4 4
/ l \ 0011 32 32
1101 0101 1011 bin 0110 ; ;
0111 Fi 7
13 5 11 dec 1000 2 8
D 5 B hex |10 =
1101 5| 12
1110 E 14
> 0xD5B or D5BH 1111 F_| 1s

o



Binary to Hex
“Split into 4s”

0b1110011111
1110011111

Binary Hex Daecimal
0000 0 0
0001 1 1
0010 2 2
0011 3 3
0100 4 4
0101 5 5
0110 6 6
0111 7 7
1000 8 8
1001 9 9
1010 A 10
1011 B 11
1100 C 12
1101 D 13
1110 E 14
1111 F 15




Binary to Hex
“Split into 4s”

0b1110011111
1110011111
001110011111

Binary Hex Daecimal
0000 0 0
0001 1 1
0010 2 2
0011 3 3
0100 4 4
0101 5 5
0110 6 6
0111 7 7
1000 8 8
1001 9 9
1010 A 10
1011 B 11
1100 C 12
1101 D 13
1110 E 14
1111 F 15




Binary to Hex

“Split into 4s”

0b1110011111
1110011111
001110011111

/1N

0011 1001 1111  hin

Binary

3
.'.n:

Dacimal

0000
0001
0010
0011
0100
0101
0110
0111
1000
1001
1010
1011
1100
1101
1110
1111

HEHDODPOwO-IanbkWwNEQO

WO-1hin bWwhPEOo

=
a

el el el
N w kP

=
=



Binary to Hex

“Split into 4s”

Ob1110011111
1110011111

(}?11101011111

0011 1001 1111 bin

3 9 15 dec

Binary

3
.'.n:

Dacimal

0000
0001
0010
0011
0100
0101
0110
0111
1000
1001
1010
1011
1100
1101
1110
1111

HEHDODPOwO-IanbkWwNEQO

WO-1hin bWwhPEOo

=
a

el el el
N w kP

[ERY
N



Binary to Hex

“Split into 4s”

Ob1110011111
1110011111

0011 1001 1111 bin

3 9 15 dec

3 9 F hex

Binary

3
.'.n:

Dacimal

0000
0001
0010
0011
0100
0101
0110
0111
1000
1001
1010
1011
1100
1101
1110
1111

HEHDODPOwO-IanbkWwNEQO

WO-1hin bWwhPEOo

=
a

el el el
N w kP

[H
w



Binary to Hex

“Split into 4s”

Ob1110011111
1110011111

0011 1001 1111 bin

3 9 15 dec

3 9 F hex

-2 0x39F or 39FH

Binary

3
.'.n:

Dacimal

0000
0001
0010
0011
0100
0101
0110
0111
1000
1001
1010
1011
1100
1101
1110
1111

HEHDODPOwO-IanbkWwNEQO

WO-1hin bWwhPEOo

=
a

el el el
N w kP

[EY
SN



Hex to Binary

“Expand to 4s”

Ox26A

71N

2 6 A hex
10 110 1010 bin
0010 0110 1010 bin

- 0b1001101010

Binary

3
.'.n:

Dacimal

0000
0001
0010
0011
0100
0101
0110
0111
1000
1001
1010
1011
1100
1101
1110
1111

HEHDODPOwO-IanbkWwNEQO

WO-1hin bWwhPEOo

=
a

el el el
N w kP

[ERY
o1



Hex to Decimal

OXE91 = E91,,

TN

Ex162+9x161+1x16°
14 x 162+ 9x 161+ 1 x 169

3,584 + 144 +

1

Binary Hex Daecimal
0000 0 0
0001 1 1
0010 2 2
0011 3 3
0100 4 4
0101 5 5
0110 6 6
0111 7 7
1000 8 8
1001 9 9
1010 A 10
1011 B 11
1100 C 12
1101 D 13
1110 E 14
1111 F 15




Decimal to Hex
o 603,

n=2, 16*=256 < 603

n=3, 163=4096 > 603 n=0,x=A=1l

So do=int(11/16%) =11,,=B

n=72 A=11-11x16=0

d, = int(603 / 16%) =2 (drdydy) = 25B

A =603 -2x16%=91 So

n=1,x=A=91 x=603,,=25B,,

dl — int(91 / 161) =5 http://www.rapidtables.com/convert/numb
) er/decimal-to-hex.htm 17

A=91-5x16!=11



http://www.rapidtables.com/convert/number/decimal-to-hex.htm
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