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Definition: a mod d = remainder obtained when dividing a by d.




d -> divisor


Example: 10%3=1



       20%2=0




-10%3=1






-10=-4*3+2

Euclid’s Division Theorem (Algorithm): for all a ∈ Z, and d ∈ N, d ≥ 1, you can divide a by d, that is there exist a quotient q and remainder r such that a = qd + r, and 0 ≤ r ≤ d – 1.

Example: a = qd + r



      10 = q3 + r




q = 3




r = 1

Z= {… -2, -1, 0, 1, 2, 3} 

N= {0, 1, 2, 3 …}             

The multiples of 3 are equally spaced set of dots on the # line.

More mod examples:

10%7=3

10= 1*7+3

-10%7=4

-10=-2*7+4

20%2=0

20=q*2 + r

20= 10*2 + 0

40%7=5

40=q*7 + r

40= 5*7 + 5
30%12=6

30=2*12 + 6

-40%9=5

-40=-5*9 + 5

1,000,000%100,000=0

10^6= 10*10^5 + 0

3%38=3


3 = 0*38 + 3

-2%60=58

-2 = -1*60 +58
21%9=3

38%9=2

(21*38) %9


= (798) %9 =6

Theorem: (a+b) % d




= a%d + b%d

Proof: 






Eg: -11%3=1               


13%3=1


(-11+13)%3=2 

Example 2: 17%9 +16%9



(17+16)%9=6

