DATA REPRESENTATION IN A COMPUTER SYSTEM

Numeral System
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b - numeral system base
dn - the n-th digit
n - can start from negative number if the number has a fraction part.
N+1 - the number of digits

Binary Numeral System - Base-2
Binary numbers uses only 0 and 1 digits.
B denotes binary prefix.
Examples:
101012 = 10101B = 1×24+0×23+1×22+0×21+1×20 = 16+4+1= 21
101112 = 10111B = 1×24+0×23+1×22+1×21+1×20 = 16+4+2+1= 23
1000112 = 100011B = 1×25+0×24+0×23+0×22+1×21+1×20 =32+2+1= 35

[bookmark: octal]Octal Numeral System - Base-8
Octal numbers uses digits from 0..7.
Examples:
278 = 2×81+7×80 = 16+7 = 23
308 = 3×81+0×80 = 24
43078 = 4×83+3×82+0×81+7×80= 2247

Decimal Numeral System - Base-10
Decimal numbers uses digits from 0..9.
These are the regular numbers that we use.
Example:
253810 = 2×103+5×102+3×101+8×100

Hexadecimal Numeral System - Base-16
Hex numbers uses digits from 0..9 and A..F.
H denotes hex prefix.
Examples:
2816 = 28H = 2×161+8×160 = 40
2F16 = 2FH = 2×161+15×160 = 47
BC1216 = BC12H = 11×163+12×162+1×161+2×160= 48146

Conversion between Numeral Systems 
Decimal to Binary Conversion: Divide by 2 and append the reminders in reversed order;
Decimal to Octal Conversion: Divide by 8 and append the reminders in reversed order;
Decimal to Hexadecimal Conversion: Divide by 16 and append the reminders in reversed order.

Numeral systems conversion table
	Decimal 
Base-10
	Binary
Base-2
	Octal
Base-8
	Hexadecimal
Base-16

	0
	0
	0
	0

	1
	1
	1
	1

	2
	10
	2
	2

	3
	11
	3
	3

	4
	100
	4
	4

	5
	101
	5
	5

	6
	110
	6
	6

	7
	111
	7
	7

	8
	1000
	10
	8

	9
	1001
	11
	9

	10
	1010
	12
	A

	11
	1011
	13
	B

	12
	1100
	14
	C

	13
	1101
	15
	D

	14
	1110
	16
	E

	15
	1111
	17
	F

	16
	10000
	20
	10

	17
	10001
	21
	11



Practical tasks

Option І
1. 1110111,111 convert binary number to its decimal representation
2. 1111110,1011 convert binary number to its octal representation 
3. 10011111,000011 convert binary number to its hexadecimal representation 
4. 105,1875 convert decimal number to its binary representation 
5. 214,4375 convert decimal number to its octal  representation 
6. 217,3125 convert decimal  number to its hexadecimal representation 
7. 127 convert decimal  number to its binary, octal hexadecimal representations 
8. 1001-111= 
9. 1101*10=
10. 1011+111=

 Option ІІ
1. 1100111,011 convert binary number to its decimal representation
2. 1110010,10001 convert binary number to its octal representation 
3. 10101110,011101 convert binary number to its hexadecimal representation 
4.  101,0625 convert decimal number to its binary representation 
5. 237,5625 convert decimal number to its octal  representation 
6. 226,4375 convert decimal  number to its hexadecimal representation 
7.  351convert decimal  number to its binary, octal hexadecimal representations 
8. 1010-110=
9. 1101-110=
10. 1010+110=

Option ІІІ
1. 100000111,011 convert binary number to its decimal representation
2. 11111001,010111 convert binary number to its octal representation 
3. 11101111,0001101 convert binary number to its hexadecimal representation 
4. 113,0625 convert decimal number to its binary representation 
5. 187,375 convert decimal number to its octal  representation 
6. 243,71875 convert decimal  number to its hexadecimal representation
7. 125 convert decimal  number to its binary, octal hexadecimal representations
8. 1010+101=
9. 10101-1101=
10. 101*101=

Option ІV
1. 10100011,11 convert binary number to its decimal representation
2. 10000100,011001 convert binary number to its octal representation 
3. 100000010,00010001 convert binary number to its hexadecimal representation 
4. 130,9375 convert decimal number to its binary representation 
5. 173,4375 convert decimal number to its octal  representation 
6. 110,59375 convert decimal  number to its hexadecimal representation 
7. 263 convert decimal  number to its binary, octal hexadecimal representations 
8. 110+110=
9. 1101+1010=
10. 1011-101=

Option V
1. 10000101,0011 convert binary number to its decimal representation
2. 10101010,01011 convert binary number to its octal representation 
3. 10000001,000001 convert binary number to its hexadecimal representation 
4.  193,6875 convert decimal number to its binary representation 
5. 169,1875 convert decimal number to its octal  representation 
6. 121,96875 convert decimal  number to its hexadecimal representation 
7.  257 convert decimal  number to its binary, octal hexadecimal representations 
8. 10001+1101=
9. 1000+1110=
10. 1111-1001=


Option VІ
1. 11010101,00011 convert binary number to its decimal representation
2. 10111101,110111 convert binary number to its octal representation 
3. 101100010100,1011 convert binary number to its hexadecimal representation 
4. 161,0625 convert decimal number to its binary representation 
5. 158,5625 convert decimal number to its octal  representation 
6. 245,96875 convert decimal  number to its hexadecimal representation
7. 152 convert decimal  number to its binary, octal hexadecimal representations
8. 1111+1010=
9. 100-10=
10. 11010+10111=

Option VII
1. 1101101,10011 convert binary number to its decimal representation
2. 10100101,110011 convert binary number to its octal representation 
3. 101101010100,1011 convert binary number to its hexadecimal representation 
4. 131,0625 convert decimal number to its binary representation 
5. 128,5625 convert decimal number to its octal  representation 
6. 255,9675 convert decimal  number to its hexadecimal representation
7. 77 convert decimal  number to its binary, octal hexadecimal representations
8. 1101+1010=
9. 101-10=
10. 11010+10101=

Option VIII
1. 1001101,10011 convert binary number to its decimal representation
2. 10110101,110011 convert binary number to its octal representation 
3. 101111010100,1011 convert binary number to its hexadecimal representation 
4. 131,0325 convert decimal number to its binary representation 
5. 128,625 convert decimal number to its octal  representation 
6. 275,9675 convert decimal  number to its hexadecimal representation
7. 126 convert decimal  number to its binary, octal hexadecimal representations
8. 1111+1010=
9. 111-10=
10. 11010+10111=

Option IX
1. 1011010,1011 convert binary number to its decimal representation
2. 1011010001,110011 convert binary number to its octal representation 
3. 10001011100,1011 convert binary number to its hexadecimal representation 
4. 111,0325 convert decimal number to its binary representation 
5. 168,625 convert decimal number to its octal  representation 
6. 235,9675 convert decimal  number to its hexadecimal representation
7. 146 convert decimal  number to its binary, octal hexadecimal representations
8. 111*110=
9. 101101,1010+10101,100=
10. 1101,110-101,11=

Option X
1. 10010101,01 convert binary number to its decimal representation
2. 11101110,1011 convert binary number to its octal representation 
3. 10001011100,1011 convert binary number to its hexadecimal representation 
4. 137,625 convert decimal number to its binary representation 
5. 286,8125 convert decimal number to its octal  representation 
6. 235,9675 convert decimal  number to its hexadecimal representation
7. 174 convert decimal  number to its binary, octal hexadecimal representations
8. 1101+101=
9. 1101-110=
10. 101*110=

Option XI
1. 10011101,011 convert binary number to its decimal representation
2. 110101110,1011 convert binary number to its octal representation 
3. 100101011100,1011 convert binary number to its hexadecimal representation 
4. 135,625 convert decimal number to its binary representation 
5. 386,8125 convert decimal number to its octal  representation 
6. 239,9675 convert decimal  number to its hexadecimal representation
7. 214 convert decimal  number to its binary, octal hexadecimal representations
8. 1101+101=
9. 1101-101=
10. 111*110=

Option XII
1. 10101101,001 convert binary number to its decimal representation
2. 1010101110,111 convert binary number to its octal representation 
3. 1010101011100,10111 convert binary number to its hexadecimal representation 
4. 135,025 convert decimal number to its binary representation 
5. 396,8125 convert decimal number to its octal  representation 
6. 189,0675 convert decimal  number to its hexadecimal representation
7. 305 convert decimal  number to its binary, octal hexadecimal representations
8. 1011+101=
9. 1101-111=
10. 101*110=

You can experiment with conversions between binary, decimal, and hexadecimal using the Microsoft Calculator accessory.
· Using the Windows operating system, click the Start button, select Programs, then select Accessories, and then select Calculator. To perform the functions required in this exercise you must click the calculator's View menu and select Scientific.
· To use the calculator for data conversion, click its Dec radio button to put the calculator into decimal mode, type a number, and then click the Hex radio button to convert the number to hexadecimal. You can convert from hexadecimal to decimal as well; the A-F keys are enabled whenever you are in hexadecimal mode.
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