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4.1 & 4.2: Divisibility & Prime/Composite Numbers

Prime number--a natural number with exactly two factors, 2y ’_;l
namely 1 and itself. -t
Composite number--a natural number with more than two

factors. on 4

Question: Is 1 prime or composite?

netha~  brcomse ¥ MHW\':(AH& '\AM\H'?.

Divides (wording/notation)

a|b (read "a divides b") 2K S )'25'
other equivalent wording: S Adivide< 25
° \
a is a factor of b £ 5 is a ‘P;C"W 4 2¢S

ais a divisor of b

5§ 19 o digor of 2S
o 25 14 a me\'p\( of S
b is divisible by a

- T Can W dnided - 25 9% divigitle W S
mbs 2< 25 Gan bt dnided oy S
Ex. 5125 but 3 )25 (i.e. 5 divides 25 but 3 does not divide 25)

b is a multiple of a
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Tests for Divisibility
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Why does the divisibility test by 9 work? (And, can we extend such a rule to
other bases?) For this argument, use a generic five-digit number.
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Examples: .
. \ _ . ]
(a) Is 7,465,832 a muliple of 42 P HUS, 32 Anisde \01 Y ’
s

(b) Is 8 a factor of131\§_§65j’? \a(s
(c) Is 497 prime? 20<& \‘ yay- L2¢< 26"{00
T3 = N0,k composite

(d) Is thig true Yor false? 3 | 6n for any natural number n

(O 14 dwvid\b\e ‘9 3 o ANy mu u')\o\: a‘f (o

(e) Is this true o 00 1§ alse dMisde L‘Aj 3
(f) True or If a and b are both MUmberS, and5faand 5/}b,
+ D).

then 54 (a
w  SE3au FEE l G+)
\\o ‘\O ‘\0
(9) Is the number 57,729,364,583 divisible by 2, 3, 5, 6, 8, or 97
N (\° ne

S+ 4+ 2+ 4434 L+Y 45+ 843 =<9

(h) Finish this number so that it is divisible by 9: 1234563_7

(i) | know that 12 pizzas cost $240.84. Can you fill in the missing
digits? How much was each pizza? $20.0%

: $200.3%
13 Z\D.Y'{ $220.50 130 <
430 8y %2008
{290.‘6%‘
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Fundamental Theorem of Arithmetic
There's only one prime factorization for a composite number. ”
?vw* q

Prime factorization— W, L3¢} of ‘Fﬂc‘h« /\
awva. compuos e #_
Examples:

2
(a) Factor 513 completely. m
2

siz=23(1AN=3 (gf}-)
=3°(3-19)
=24

(b) Colored rods are used in many elementary classrooms. The rods vary
in length from 1 to 10 cm (in whole number lengths). Various lengths have
different colors. A row with all the same color rods is called a one-color

2

train. g
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(o@@@ . :
O white is 1 unit dark green is 6 units

@

@ redis 2 units @ black is 7 units
@ light green is 3 units o brown is 8 units
@ purple is 4 units o blue is 9 units
O yellow is 5 units @ orange is 10 units

(i) What rods can be used to form one-color train for 187

white ve o) 2.51.\'( green, dar zﬂm,\q]wz

(i) What one-color trains are possible for a length of 247

L"l‘.‘k) red (iaa& g P“”P\" A green, avem

(iii) If a whole-number length can be represented by an all-red train, an
all-green train, and an all-yellow train, what is the least number of factors
it must have? What are they?

3 (thuy must le 2,3 and S)
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Ex. Answer these questions about the factors of 97.

(a) If 2is not a divisor of 97, can any other multiple of 2 be a divisor
of 97?7 ho

(b) If 3 is not a divisor of 97, can any multiple of 3 be a divisor of 977?
No

(c) If 5is not a divisor of 97, what other numbers cannot be divisors
of 97? |0
| 5,025, ...

(d) What numbers must you check to see if 97 has any factors before
you decide it's prime?

ﬂ<m Z|p ~|‘l’> FViM.c.

cw.\ .. b
cleck’ 2,349 (alse nek dirsis by 7)

Ex. Find the prime factorizations for the following
numbers.

(a) 361°(4920)(6'S) ____,(24...5‘0-~)|O (.}2)70 (’2 . %)‘S'

- 220.2|$ . 370. _3-‘9. }
3<. 3350 :’.qo

(‘0

Mb) 2(3)(3)(7)(11) + 1
4< < \Sygu

=(2I- o+
=23\0 +1=22)\ (y& , 13,13,19, 2%, 7?,3\)3‘3})“/‘{3)4}
EREIEM + 466

a(ysm) e 261230
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How many divisors does a composite number have?

o factors)

Let's first try this with a few examples.

(a) 32 = 2: o 2 2 2 2 ’Z
2,5 2070 " o fados
Dt al\ facters: \wz 1ol ¥ :
——-2:. g'z \ . ’6&5
/@N{' all ‘&c‘\us E L,?’;gl‘g,zg;_'}s =0
| 3 < S T -
IS 3’ S 3 S W T T

b fadwe=(0Xeny G -, 7 71,7 07 5 SN
(© 2693)  Aachos. | 2 29 s,e% 0,12, l€20 24,25,39

L0Oo ‘7‘0 S0,60,735 107, |20, SO,
=22°2.8%3 ) J
N 209,300, 600
# '&kdms =24
' z N J
P ol PN AR S N A 2’3 ¢

I'Z IS 20 2¢
2y 2w
23| e Fel3ve

#oof Tl L 2735 =(4 X2 X3)

=24

(d) Is this enough to see a pattern emerging? If so, predict the total
number of factors for 24(3%)(5)(7¢)

¥ of fadeg =( 5 X b X2X3 )= Yo

Formula: If a composite number has prime factorization of p:"(p.")(ps'), then

it has a total of this many factors:
ﬂ ‘Pdc'h)qs < (V\'I'\)(vv\-ﬂyﬁ_\)
KX .2 3 9% e =24
73S || 4 %6%573-2‘“0
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3) $3,4,0 A, Kws- 145, 12,158=13,000]
T T
A- 3

D (@) dsiiyrgacys) = U5 (Greg)=4s (o
= (soo+ 450=495°

(%) G284(s)- CRL(Y - 342 0

(Y ooizs < %Zoo( ) $2(4)= 32¢

(0‘3 0(830\-\-'3(0\—_—. 454yo+79o0 = 197240
(&) %o 87 =%A06-8b -\ = §(20-1= 3419

$A06 -5 = 8087 +|J
- ¥t07-83 -\

S
) (q) L((D'_H (30"(32 SDDO(%ooB = \IS'OoIooO

Q 4¢ 03Yy—<SL89G~ |000 20— (oo

= 94002
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%) divside \oa. /)2{'}’/(/5/’% ,;{’%/ﬁj/}ﬁ/ﬁyi
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