Rev A 9/23/16 Lecture 4

Digital Information

1. Number System

To convert another number system to decimal or base 10

a) Decimal mnpr10 = ……. ( mx103 ) + ( nx102 ) + ( px101  ) +  (r x 100  )

Digit members = 0, 1, 2, ………9
Counting Members = 0, 1, 2, ………9, 10, 11, … 

Decimal Counting from Jason Schanker of Molloy college
http://www.youtube.com/watch?v=ESIJku1NWx4
b) Binary  mnpr2 = ……. ( mx23 ) + ( nx22 ) + ( px21  ) +  (r x 20  )

Digit members = 0, 1

Counting Members = 0, 1, 10, 11
Binary Counting from Dr. Michael Littman of Rutgers

http://www.youtube.com/watch?v=4p-9-nK-mwY&eurl=

c) Hex mnpr16 = ……. ( mx163 ) + ( nx162 ) + ( px161  ) +  (r x 160  )

Digit Members = 0, 1, 2, ………9, A. B. C, D, E, F

Counting Members = 0, 1, 2, ………9, A. B. C, D, E, F, 10, 11, …
d) Quad mnpr4 = ……. ( mx43 ) + ( nx42 ) + ( px41  ) +  (r x 40  )

Digit Members = 0, 1, 2, 3

Counting Members = 0, 1, 2, 3, 10, 11, 12, 13, 100, 101, …
e) Other base (e.g.base 8)  mnpr8 = ……. ( mx83 ) + ( nx82 ) + ( px81  ) +  (r x 80  )

Counting Members = 0, 1, 2, ………,7

Counting Members = 0, 1, 2, ………,7, 10, 11

To convert binary to hex combine in 4 bit groups starting from the least significant bit (lsb, rightmost bit)


Binary  Hex  

Binary  Hex

00002 = 016
 
10002 = 816

00012 = 116

10012 = 916

00102 = 216

10102 = A16

00112 = 316

10112 = B16

01002 = 416

11002 = C16
01012 = 516

11012 = D16
01102 = 616

11102 = E16
01112 = 716

11112 = F16
To convert binary to quad combine in 2 bit groups starting from the least significant bit (lsb, rightmost bit)

002  =  04
012  =  14
022  =  24
032  =  34
To convert decimal to binary see “Fluency” 3rd edition pages 282 to 283


Example 7910 = ?2
	Number
	79
	79
	15
	15
	15
	7
	3
	1

	Place value
	128
	64
	32
	16
	8
	4
	2
	1

	Subtract
	
	15
	
	
	7
	3
	1
	0

	Binary 
	0
	1
	0
	0
	1
	1
	1
	1



7910 = 10011112
EXERCISES

a. 100112 = _______10
b. 1001102 = _______ 10
c. What number in decimal is 100 times 4510 = _______10
d. What number in binary is 4 times 10110012 = ______2
e. 1010112 = _______16 = _______10 = ​​​​​_______4
f. A4E16 = _______2
g. 3214 = ________2
2. Character representation

In digital we need to represent characters in a binary mode (1’s and 0’s)

Upper case alphabet = 26

Lower case alphabet = 26

Numbers = 10

Total =62 + a number of other characters to be used in text such as (space, ., ,, %, $,…….)

Therefore minimum amount required = 128 or 7 bits

Ascii code used which is a 7 bit representation

Extended Ascii code which is an 8 bit representation 

Ascii Reference http://www.cdrummond.qc.ca/cegep/informat/Professeurs/Alain/files/ascii.htm

Table ASCII -I

[image: image1.png]Dec Hex Char Dec Hex Char | Dec Hex Char | Dec Hex Char
o o0 32 20 Space | 64 4D @ 56 60
101 Stertof heading 33 21 1 65 a1 & 57 61 a
2 D2 Strtorted 34 22 66 42 B %8 62 b
3 03 Endoftext 35 23 4 67 a3 ¢ 99 63
4 04 Endoftransmit 36 24 ¢ 68 aa D 100 64 a
5 05 Enury 37 25 % 63 a5 E 101 65 e
6 06 Acknowkdge 38 26 < 0 46 F 102 66 f
707 Audbebel s 27 7147 G 103 67 o
8 D8 Backspace 40 28 | 72 48 H 104 68 n
9 09 Horizortaltah a1 29 73 49 1 105 69 i
10 DA Liefesdt a2 za ¢ 74 4a a 106 64 3
11 DB Vercatas 43 2B + 75 4B K 107 6B k
12 0C Formfeed 4 2c 76 4c L 108 6C 1
13 0D Carageretun as 2p - 77 4 u 109 6 n
14 DE Sniftout 46 2E . 7 4E N 110 6E =n
15 OF sntin a7 2F 79 4F o 111 6F o
16 10 Datalikescape 48 30 0 s0 S0 P 112 p
17 11 Device contral1 49 31 1 81 51 o 13 7 g
18 12 Device control2 so sz 2 82 52 R 114 72 r
19 13 Device control3 5133 3 83 s3 s 115 7 s
20 14 Device controld sz 34 4 8a 54 T 116 74 ¢
21 15 Nepacknowedge| 53 38 5 85 55 U 117 75w
22 16 Synchonouside | 54 36 6 86 56 v 118 76 v
23 17 Endtrans.biock ss 37 7 87 57 W 115 77w
24 18 Cancel s6 38 8 88 S8 x 120 78 x
25 19 Endof medum 57 39 9 89 59 ¥ 121 78y
26 13 Substtution S8 aa o0 sa 2z 122 7 2
27 1B Escape 59 3B o1 8B [ 123 7 ¢
28 1C Fie separstor 60 3C < sz sc 124 7C |
29 1D Group separator 61 3D s sp ] 125 M
30 1E Recodseparator | 62 3E > 9 sE * 126 7E -
31 1F Unit separator 63 3F 2 95 SF 127 7F O








TABLE ASCII -II
[image: image2.png]Dec Hex Char | Dec Hex Char | Dec Hex Char | Dec Hex Char
128 80 ¢ 160 AD & 152 €0 U 221 E0 o
129 81 @ 161 A1 & 193 €1 225/ E1 5
130 82 ¢ 162 B2 6 194 €2 o 226 E2 T
131 83 & 163 A3 w 195 €3 | 227 E3 =n
132 84 & 164 A4 A 196 €4 - 228 E4 %
133 85 a 165 A5 197 €5 + 229 E5 o
134 86 & 166 A6 * 198 C6 F 230 E6 m
135 87 ¢ 167 a7 ° 199 €7 | 231 E7 <
136 88 & 168 A8 ¢ 200 €8 L 232 B8 @
137 89 & 169 A8 - 201 €8 233 E8 0
138 8A e 170 A - 202 ca & 233 EA 2
139 8B i 171 AB % 203 €8 235 EB &
140 8C 1 172 AC % 208 cc | 236 EC =
141 8D 1 173 A 205 o 237 ED =
142 8E & 174 BE « 206 CE 4 238 EE ¢
143 8F i 175 AF » 207 CF & 239 EF n
144 @0 £ 176 B0 208 b0 L 240 FO =
145 91 = 177 B1 200 D1 241 F1 %
136 92 & 175 B2 B 2100 D2 ¢ 2a2 F2 >
147 3 s 179 B3 | 211 b3 b 243 F3 <
145 84 s 10 B2 | 212 D4 b 244 F2 [
149 85 o 181 BS 4 213 D5 ¢ 245 Fs |
150 96 @ 12 B6 | 214 D6 246 F6 :
151 87 @ 183 B7 o 215 D7 4 247 F7 =~
152 88 v 184 B8 5 216 D8+ 248 F8 C
153 88 O 185 B9 { 217 b8 4 249 F3 -
154 ea O 16 BA | 218 DA ¢ 250 Fa
155 @B o 187 BB 3 215 o8 I 251 FB
156 ec = 188 BC 4 220 pC 252 FC =
157 e ¥ 189 BD ¢ 221 oD 253 FD *
158 SE B 190 BE 222| DE 254 FE W
153 9F f 191 BF 223 DF 255 FF O





To obtain the asci character from decimal value just hold down the alt key while at the same time keying in the decimal value using the pc number pad.

Using the number pad determine the asci characters below

09810 = _______ ascii character

23610 = _______ ascii character 
DIGITAL APPLICATION
Proposed DNA (nucleotides(nt)) code for storage
By
Alfonso Jiménez-Sánchez

http://internationalinventjournals.org/journals/IIJBB/archive/2013/October_vol-1-issue-1/fulltext/Jimenez-Sanchez.pdf
Future biological storage systems will be able to store large digital information using very small volume
Base 4 numbering system
0004=010=AAAnt
0014=110=AATnt
0024=210=AACnt
0034=310=AAGnt
0104=410=ATAnt
0114=510=ATTnt
0124=610=ATCnt
0134=710=ATGnt
1004=810=ACAnt
4 Base 4 nt symbols ATCG should cover the full 256 ascii characters

ACATnt = _______4 = _________ 10 = _______ asci character
7

