IOTA TUTORIAL 2.1

Decimal o Balanced lernary




INTRO

* In Tutorial 2: Trit & Tryte the trinary numeral system has been discussed.

* In this video | will explain how to convert a decimal value Into a balanced ternary
value.




TERNARY NUMERAL SYSTEM

* [he trinary numeral system Is often referred to as the ternary numeral system.

* [he ternary (or trinary) numeral system has two types:
The balanced ternary system in which a trit has the values: -1,0 and |.
ne unbalanced ternary system in which a trit has the values: O, | and 2.

* When we speak of a base-3 numeral system we often refer to the unbalanced ternary
system and not the balanced ternary system.

* In a balanced ternary system, instead of using the values -1, 0 ar

d | we can use other
symbols, such as the letter I, 0 and | or the minus sign (-), 0 anc

the plus sign (+).

* For example a balanced ternary value can be written as:
-1 10-1 = ITI0OT = +-+0-




CONVERT BASE-N NUMBER TO DECIMAL NUMBER

* When converting any base-N number to a decimal number, remember that the most

left value Is the most significant value and the most right value Is the least significant
value.

» Convert a base=2 value (binary value) to a decimal value =
[ 1O0lpn = I x23+ I x22+0x 2+ | x20= | 3dec

* Convert a base=3 value (unbalanced ternary value) to a decimal value =
Z‘Olternary == ZX 33 =+ ‘ X 32 7 OX 3' e I X BO: 64dec

* Convert a base=10 value (decimal value) to a decimal value =
6389dec — 6)( ‘OB -+ 3 X O2 i 8 X |O| - 9 X |OO: 6389(1@(:




CONVERT DECIMAL TO BALANCED TERNARY

* lo convert a decimal value to a balanced ternary value Is a two step process:
» Step |: Convert the decimal value to a base-3 or unbalanced ternary value.

» convert decmal to base3 example | .txt

» convert decimal to base3 example.txt

» Step 2: Convert the base-3 value to a balanced ternary value.

» convert_base3_to_balanced_ternary.txt


https://www.mobilefish.com/download/iota/convert_decimal_to_base3_example1.txt
https://www.mobilefish.com/download/iota/convert_decimal_to_base3_example2.txt
https://www.mobilefish.com/download/iota/convert_base3_to_balanced_ternary.txt

LETS PLAY A SILLY GAME!?

Game rule: When the number 9 appears in the decimal number sequence add |. If the
result value 1s 10 write O and add | to the next column.

Decimal values: 0,1,2,345,6,/.89

45890193

00010010
46000203

Number:
.|.




ADD A | FOR EACH TRIT VALUE 2

Rule: VWhen the number 2 appears in the number sequence add |. If the result value Is
3 write I and add | to the next column.

Unbalanced ternary values: O, 1,2
3alanced ternary values : 1,0,

Number: 012011

001000
O01T111

.|.



ADD A | FOR EACH TRIT VALUE 2

Rule: VWhen the number 2 appears in the number sequence add |. If the result value Is
3 write I and add | to the next column.

Unbalanced ternary values: O, | ,2
3alanced ternary values : 1,0,

Number: 12021

01010
1TITTI1

.|.



