MAT?2440, Classwork39, Spring2025

1D: Name:

1. Definition of Prime.

Every integer greater than 1 is divisible by at least I/W[) positive integers, j_ and I':tSC[f r: :

If a positive integer p > 1 has Q\(ad |ga two positive factors, | and F(,S(’,lt , then it is

called P[ (mge_ . Otherwise, it is called Compos F(’,Q/ and there exists an integer a such

thata |pand 1 < a < p.

2. Primes< 50: 2, 3, &, /) , H , I?,f’),l’j, 13,2?,3|,5?,4[,q'3,d9.

3. Show that 5 is a prime and 6 is a composite number.

5. 1|5 aud 5[5 no moa fads = 5 (5 o prime
[ ][b' 2“3 %[6 élb = L (s NOT «a Pr}‘m 6 (5 Compesrte
) f

4. The Fundamental Theorem of Arithmetic.

Every integer > 1 can be written uniquely as a ’2YfM or as the PYDAIAQ‘S of P[rh_/\gé :
This gites prila —Faﬂ&vﬁﬁw A \’m%%m\
5. Find the prime factorizations of 100, 641,999, and 1024.
100=2-60= 2 2-2 = 2-2-8-& = >~ 5
4| = |- b4
Qq=9-11= 3"3-30= 339
[024= 2" £f2= 22280 =222 /28 = =5

6. Greatest Common Divisors.

1

Let a, b be positive integers. The largest integer d such that d| (\and dj_b is called the
gﬁfm&i commh  ATuigb\"  of a and b, denoted by cha{ (4, b)
7. What is ged(24, 36)?

24 has fachrs 1,2 3, 4, 6,8, (2| 2¢
365  hay ~Fa,d7r} I, 2.3, 4,6, 9, , (&) 36
= Commen fadlbrs |, 2,3, % 6, /2

360\@5%} =(2




8. Relatively Prime.

If gcd(aq, ay, -+, a,) = 1, we say a4, a,, -, a, are [f!ﬂj}&!}[ Pﬂﬁr_ug .

For example, ged(14,27) = [

(4 has faddos 12,0, 14
>") has fodors 1,3,9, 29

9. Find GCD: Use prime factorization.

Ifa = Pflpgz "'p,‘i‘" and b= pflpgz pzn, then we have
min (0 ,b) WA (G, b, i
gcd(a, b) = pl‘—"[ﬂb—)pzl'ﬂiﬂa:—)... MULILAY

10. Find gcd(24, 36) by using prime factorization.

2= 2x 2
s L, 8@{ (24,36)=2 + 3
36 =2 x3
= 4-3 =2
11. Find GCD: The Euclidean Algorithm. gcd (24 5 34 20| 2¢>

For example, let d = ged(24, 36). We have d|24 and d|36.

36 = | x24+ [2 then [Z= 3bmod 2 and d| | 2. It implies d = ged(24, | 2.).

24=2x12+ O, then U = 24 mod J2 and d|_O.. It implies d = ged(12, O).

Thus.d— |2 “g,co\ (2% o 12, /2)
ged (s b) = 3co(( amd b, b) = 9ed Ca, bmda)

12. The Euclidean Algorithm.

replace. tha dinded by remaindop>

Leta = qb + r, where a, b, q,r are 1ntegers Then ged( A, ) gcd( b, }")

fmzey
13. Find gcd(91, 287) by using the Euclidean algorithm. I 74 & Yemainden
gedh (1, 289) = god (41, 287 wed 91)
{CH@ = (cfco\ (Al wd 14, 1¢) , >
—/)’erwW ?Cd C7, /q) /#y_,
= ged L1, mod 7) O < tekaddn

o{C%O) 7



