What to bring to ass:
Ak students 1o bring Pm
4N A SA.

52 Divisivility Test (A lecture)

Al letters A, a, b k|, m vepresent whole mumbers > O

Det  Ale divicivle by k means k dvides into A w/o vemainder, ie, there existe a quotient
qouchthat A =k-g-

I A=k (come whole #) we con sowy

*kdivid%A//—(leAmiw

* ks a factor of A higher math, we do not

*k goes into A evenlyy need it howevex)

* Ale divieidle by k.
[SAV): All ave equivalent)

Examples

2 dvides 2

75 6 divisivle by S

16 goes nto 1024 A = how times

2 is not a factor of 14 =29+ 2 = 2° = ba times)
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We comn wmodel ‘A s Av. by k’
Wy
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Ex Note 16 is div. by & What other #'c ave?

16 +©) v

b+1 =17 X

b+2=18 X

b+3=19 X

16 +4)= 20 4

b+5=2 X

b+B v #Bisdvby4a

{ x  iFBienotdviy4a
tthink 16) think 4) @ column) " colunmn)
Stateent () Suppose A e Av by k KB is dviside bk — A +B)ic Avyk
ov “implies’

Now logk at sums which equal 28 twhich i A oy 4 \When 6 one of the addends dv oy 4,
when i the other?

28=0+28
28=1+27

28=2+2b
28=%+25
28=4+24
28=5+2%
28=b+22
28=T+2

2|8¢8+20

&xxx&xxx&

28=A+B [V When Al then Bistool
[ % neither ave



tthink 048 avove) (Think 29

Sttement 2) Guppose Ao Av oy k. I A +Bio Avisde gk —  Bis abo dv gk

We combving sitements (1) and (2) g wsing ?:
B i and only if)

Division Leymmat: Suppose A fe di by k. then B i A by k — A +B s di by b

e
Mite vy — up fist, then vead the st sentence bndiwade to get statement (2),
Hiling n the "¢ a6 you vead it out lovd)

[SAY): For theovems with, < in the statement; we st prove both divections)

Pictwe proot: '— Al dviyk Bis dvyk — A+Bic ako

IJ A + IJ B | = IJ A+B
| | |
‘Ao div by k' Bicdvyk  the sum must akol
Ul

" A and A+ B e dv by k then B s alsar

A+B

k vows, so it
s div by Kl
]

| &k{g B must have

~
—
>




Ngevic Prook:
Ao dviykmeans A=k aforsome a

"—" F B dv by k then b=k bforsomeb

[\
Hence A+B) =k -a+k-b=ka+b)  thnk =k ome whole wmamber)’
A A
sulpstittion ﬂliéfVilﬂWﬁVéPYO‘?@V%

By defition A +Bis dv by k.

" IF A+ Blis dv by k then by definition A+ B =k - m
for some whole # m.hen B=@A+B-A=k-m-k-a
=km-a)=k Gome whole #)

Hence Bio div by k.
When doingy the Ageloviic Preots, lavel the coumns in the pictue
proots by 2, b m vespectively)

HW| Read 52 do proldems 1-5 of Hw set 19,




Dy 2)

The Division i very rowerful

B o234 divisidle by 7
%0%X=$%Mbl
e j Div. Levwnma

Bx  le 454 dvisidle g 92
06 |

. — 454 ien't
Aien't |

Div. Lemma

There ave vicker woys to test fov Avisivilityy

Divisiviity1est: A umber ie dvisivle by,

ends with, O

endswith 0 S

endewith 02, 4,6 8

st 2 digite ave A oy, 4

st 2 digite ave div. by, B

sum of its dgjte ave Aoy %

sum ot ite dgjte. ave vy 9

it the difference between odd-position and even—position digits i A oy 1l

ITTTTTUT

i BITb A\ 22 oy 47 oy 57
611265 div by 22 1y 7
Which dvides 845107

@ @ # © g g ©

le 874, 296, 92\, 8%2 Av w2 a7
‘WP. ‘Cast out 9'¢’

@@@E— = DWW RSN WNT

®

i T B

8+2+2‘12{fgf'@%2.



,_l o
©  b8T2S Ay

B+%+9= 1b
(7+b)5i5
@ «——votdviyi
— BTB5 ot dv oyl
(vt BT245 i Whyy?)
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Wite the folowing template on the bond w/o the Vianks, and doingy the test for 2 at
the same time))

femplate: Vise lots of spacell
Pt of the test for 2.
By place valve, anyy vumbver w can e wiitten

n=l0A+b

[

s # & K\~wmw@wwm%%w,
2 (5A), so it W@Ww%ﬁd@t
6 div. by 2.

X%WwDM%muwmm
wiéﬂli\/lmgz — bicdviy2
— b=02468 O

[ yiou howe 1o gve wamerical examples Alongy the way For ex, write:
124 = 12 %10 + 4 and 50 forthd
A b

fel them that 4l other proote ave similax
1. Vige place valwe o bveak 4 indo the test cace and a % whidh i A by test 4, and
2. Apply Divigion Lenaima

Tthen do vepeatedy, enncing the Banks and Siling n with new proot)



Tt Brse and il in proots for S and 10 - tell students not o copy them down,

Slow: cive time for them v vecopy template, Fil in proot for test for 4
nw=100a + b
[ etz dgits <100
A254)

st Game for 8

Slow: Cive time v vecopy template. Fil in proot for 2 sing 3 digit 4+ ale)
n=100a +10b + ¢
=@+ )+ Qo+ + ¢
=@+ W)+ Aa+b+o)
T kma?di@ﬁ'e

Il + )
st Came for 9

Slow (veny clow)
Test for 1L n with digits a b ¢ 4
n=1000A + 100 +10c +A4 PV
=(100IA - A+ AW + ) + (lc - ) + 4
=100+ 9 + 1)+ (a+b - c+ A

T e
N @A+ + ) b+rAdD-A+o
iedl\llﬂgﬂ ‘oAA” - “even)

Read 652 agpin, o the vest of Hw set 19 [do not tum in previows work)



