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EXAMPLE 6. A 5-digit number is divisible by 3 when the
sum of its digits is divisible by 3.

Discussion: This statement can be rewritten as: If the
sum of the digits of a 5-digit number is divisible by 3,
then the number is divisible by 3. Thus we can separate
hypothesis and conclusions and rewrite them as follows:

A: Let n be an integer number with n=a,a,a,a,a;, 0<a,<9
for all i=0,1,2,3,4 and a,#0, such that a,+a,+a,+a+a =3t,
where t is an integer umber.

(The fact that n is an integer number is an implicit
hypothesis because the concept of divisibility is defined
only for integer numbers).

B: The number n is divisible by 3; that is, n=3s with s
integer number.

Proof: As the hypothesis provides information about
the digits of the number, we will separate the digits using
powers of 10. Thus

n=a,aa,aa=10%,+10% +10%,+10a +a,.

By hypothesis, a,+a,+a,+a,+a,=3t, where t is an integer
number. Therefore

a,=3t-a,-a,-a,-a,.

If we substitute this expression for a, into the expression
for n and perform some algebraic steps, we obtain

n = 10%,+10%,+10%,+10a, +a,

=10%a,+10%,+10%a,+10a +(3t-a,-a
=9,999a,+999a,+99a,+9a,+3t

Therefore

n =9,999a,+999a,+99a +9a +3t

= 3(3,333a,+333a,+33a,+3a, +1).

Because the number 3,333a,+333a,+33a,+3a,+t is an

integer, we proved that number n is divisible by 3. =

48,72,
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= i, iy Y - =9 =1 -
=\-Ta+)-Ta+)-la+)-a+(Yt-a-a -a -a)
=1144a,+494a +1%a +9a +Vt.
ionlpbe

n=414%a+149a +1a +a +Vt

=F(YYYYa +YYYa +YVa +Va +).

wonl ez (go0e (YYTYA +YYYa +YYa +Va +) sae (95
Bl pdyyiso ¥ pnsoe aS 0,5 el b

1) Digit: 3,

3) Discussion: ¢ovw

5) Rewritte: owssi3l

7) Hypothesis: 53 5,8

K9) Integer number: xwo sac

11) Expression: laws - o ,Le

2) Divisible: ,,4 o

4) Statement: o,1;5 _ & ,Le

6) Separate: 0,5 SLS& 40,5 las
8) Conclusions: gL

10) Implicit: ol ! - e

12) Algebraic: s >
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