Chapter 3
El ementary Nunmber Theory

The expression Icm{mn) stands for the | east integer
which is a nultiple of both the integers mand n. The
expression gcd(mn) stands for the biggest integer that
di vi des both m and n.

Exercise. Find lcmand gcd in the TI-85 CATALOG and
pl ace theminto your custom cat al og.

Foll ow ng the procedures of the first two chapters,
conpute each of the follow ng integers.

B&P SCGC CAS
1. gcd(6, 8)

2. lcn(6, 8)

3. gcd(6,8)1cn(6, 8)

4. gcd(140, 429)

5. |cn( 140, 429)

6. #4 * #5

7. 140*429

Exercise. Experinment with several different pairs of
I ntegers mand n conputing gcd(mn)*lcn(mn) and ntn.
VWhat relationship is suggested by your experinent?

| think it’s tinme to forget the pencil conputations and
rely solely on the technol ogy and our brains. Don’t you
agree?



SGC CAS
8. gcd(101+45, 36"2)

9. | cm(5(1+473), 2°5)

10. 36/ gcd( 36, 16)

11. |cn(38, 100)/gcd(38, 100)

13. | cm( 1524, 5587)

14. | cm( 1524, 5588)

Notice that #13 and #14 show us that bigger integers
don't necessarily yield bigger lcns.
15. gcd(10713, 1050)

16. |cm( 1476, 15°10)

17. gcd(your ss#,a friends' ss#)

18. lcnm(your ss#,sane friends' ss#)

Two integers are said to be relatively prine if the
bi ggest integer that divides both of themis 1.

Exercise. List all pairs of integers from 100 to 105
that are relatively prine.

An integer is said to be prine if its only divisors are
1 and itself. For exanple 2,3,5,&7 are the only prines
| ess than 10. What are the prinmes between 10 and 207




The MAPLE command "isprine" determ nes whether or not a
given integer is prine. Use it to see if the follow ng
nunbers are prine: 29 , 35 , 1537 :

your Ss# , 101 +1 , 329891

The FUNDAMENTAL THEOREM OF ARI THMVETI C states that every
I nteger can be factored in a unique way into a product
of powers of prines.
Exercise. Use paper and pencil, aided by the TI-85 if
necessary, to wite each of the follow ng nunbers as a
product of powers of prines:

. 10!'=

1. 340704=

The MAPLE command "ifactor" does this automatically.
Now use it to conpute the prine factorization for
each of | & ii above as well as for

iii. 10! +1=

and iv. your Ss# =

(Notice how just adding 1 to 10! reduced the nunber of
prinme factors.)

For two integers m& n with n>mwe say the renai nder of
n divided by mis r if n=qgm+ r, for integers q &

W th 0<r<m In MAPLE this renmainder is denoted by
"nnmod nmM. In the TI-85 CATALOG it is denoted by
"mod(n, m".

Exercise. Wth paper and pencil conpute the foll ow ng
remai nders:
24 nmod 5 = 156 nmod 7 =

32 nod 2 = 57 nod 2 =

Now use the appropriate commnds to verify these
results with both the TI-85 and MAPLE.

Conmput e each of the follow ng remai nders using the TI-
85 first and MAPLE next, as usual.
19. 13200 nod 134

20. (1273+53) nod 26



21. 400*23 nod 19

22. 1321 nod (5*7)

23. 45716 nod 4

Exercise. Wiich answer in nunber 23 do you think is
correct? . Explain

Exercise. Explain why an integer n is even exactly
when n nod 2 =0, and n is odd exactly when n nod 2 =1.

Recal |l the statenent of the Bl NOM AL THEOREM

(m+ n)*k =

Exercise. Use the binomal theoremto explicitly
expand, (ie. conmpute the binom al coefficients)
i. (x + y)"3 =

and
ii. (n +1)74=

Exercise. Explain why every power of an odd integer
must be an odd integer also.

You should be able to conpute each of the foll ow ng
using brain only. Do so and then check your answer
usi ng both technol ogi es. Record your results in the
appropriate pl aces.

Brain SGC CAS
24. 1342 nod 2

25.  (10'+1) mod 2




26. 27"7 nod 2

27. 27"9 nod 2

28. 27711 nod 2

Exercise. Explain why the TI-85 thinks 27211 is even,
when we, and MAPLE, know better.

Reflection: 1. \What are the main things you | earned
from Chapter 3?

2. What’ s the hardest thing to understand
from Chapter 3?



