O¢

TEL AVIV UNIVER




Numerical systems
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* How do we count? decimal
+ Decimal (base-10) system. digits
 Why? [ 1037 = 1% 103+ 0 %102 + 3 x10* + 7 x 10° ]
* How?
o dy_q..dyg=Y"5d;x 10 decimal

example

* Imagine a world with 16 fingers. ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ

 Hexadecimal (base-16) system. hexa digits
* How? | (3A7D) gocimay = '3' * 163 + A’ + 162 +'7' * 16 + 'D’ + 16°
* (dn—qdo)aec = Lico d; * 16 =3%16% + 10%16% + 7% 16"+ 13 * 16° = 14973
hexa
* Imagine a world with 3 fingers. example
e Ternary (base-3) system.
+ How? EREEEE | (102)iccima ="1"+32+0" 31 +'2'x 3
o (dyq do)gee = X1 d; 30 ternary digits =1%x324+0%x31+2x3%=11

ternary
example



Binary representation

* Imagine a world with 2 fingers.
* The world of our computers.
* Binary (base-2) system.

* Digits: ‘O, ‘1’ o |1
* mappedto 0, 1in . binary

digits



Binary representation — cont.

e Conversion from binary to

* (bp—1bn—2 ... by) = Z?:_ol by * 2!

 Example:

b; b, by b
nn*nn (1011)

="1"%x234+'0"x22 4+"1" %2 +71" % 20
— 3 2 1 0
TirE e e i
* In Python:

("1011",base=2)
11



Binary representation — cont.

e Conversion from decimal to binary

* (dndp_1 - do)binary =7
e Example - conversion algorithm:

2
S/

pe o mz o nz o fz o d do
b, bs b, by b, /)/02 /0/02 /0/02 /%2
0 1 1 1

G
10 11 1 [

* In Python:

(23)
'0b10111"
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