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More Rev rew

Definition 1. We say that a is congruent to b (mod m) if
a=b (modm) <= mla—b < a—-b=m-k, keL. /

One interpretation is that mod m gets the remainder when we divide by m, but the mod

operator is more powerful than just that. For example, we have that
-~-E—9£—4EEGEllE... (mod 5)
~-~E—8E—35575125... (mod 5)
-~-E*7372EESEI3E... (mod 5)

Given that so many numbers are equivalent to each other when working over a certain mod-
ulus, it helps us to agree upon a set of representatives for each equivalence class of numbers. In
the above example, the representatives for each class has been boxed. In general, the represen-
tatives are {015 mE=ly.

To drive this point home, compare to how we say that all of the following fractions are the
same, but we use the boxed one as their representative (namely %)
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Doing math over a modulus is similar to normal arithmetic; addition, subtraction, multipli-
cation, and exponentiation all hold.
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3 Amaze Your Friends

It’s been a long week, and you’re finally in the Friday Zoom hangout that you’ve been looking
forward to. You eschew conversations about Professor Rao’s updated facial hair, that sourdough
starter that’s all the rage, or the new season of “Pose”. Instead, you decide to invoke wonder (or

possibly fear) in your friends by tricking them into thinking you can perform mental arithmetic

with very large numbers. OJ/H ) =D d"l E |37l (WM/‘ m)

So, what are the last digit of the following numbers? a- b Zm

(a) 1 12017
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1 Modular Inverses a: X < 1

Recall the definition of inverses from lecture: let aym.€ Z and @>10; if x € Z satisfies ax = 1
(mod m), then we say x is an inverse of « modulo . 3 ( - ,’

Now, we will investigate the existence and uniqueness of inverses.
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(a) Is 3 an inverse of 5 modulo 10?
(b) Is 3 an inverse of 5 modulo 14?
(¢) Is each 3+ 14n where n € Z an inverse of 5 modulo 14?
(d) Does 4 have inverse modulo 8?

(e) Suppose x,x’ € Z are both inverses of @ modulo m. Is it possible that x Z x’ (mod m)?
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