Homework 15 Solutions

Problems

1. Note that in this question you do not need to find the full prime factorization of
the number!

(a) What is the largest prime number that divides (%°)?

(b) What is the largest prime number that divides (286) twice (i.e., whose square
divides it)?

26 _26><25><24><23><22><21><20><19
8 ) 8XTx6Xx5x4x3x2

We see that the largest prime dividing the top line is 23 and this doesn’t divide the bottom.
Hence the largest prime dividing (276) is .

The largest prime dividing the top line at least twice is 5. 5 divides the top line 3 times and

the bottom line once. Hence 52 divides (276) so the largest prime dividing (276) twice is .

2. Find the prime factorization of

(318 x 524 x 11) — (3™ x 522 x 113).

(3% x 52 x 11) — (3" x 522 x 117)

= (3" x 522 x 11)(3? x 5% — 11?)
Now, 32 x 52 — 112 = 225 — 121 = 104 = 4 x 26 = 8 x 13, so the prime factorization is
(31 x 522 x 11) x (8 x 13) =| 28 x 3" x 522 x 11 x 13

3. Let a be such that (3)) =2 x 3 x 7 x 13 x 17 x 19. Find a.
We have

21 _21><20><19><18><17><16><15><14><13><12><11><10><9><8><7><65><4><3><2><1
10/ IIXI0OXI9IXB8XTXOXDEXAXIX2XIXIOXIXE8XTXO6XxHXx4x3Ix2x1

Writing out just the even terms gives us

X 20X L XI8X L. X16X o Xx14X .o Xx1I2X ... X1I0X ... X8X ... X6...X4dX ... X2X..
X I0OX X 8X XX XA X L X2X Lo XTI0X . X8X .o XX .. X4dX . X2X ...

Now we consider the powers of two contained in these terms:

4Xx2%X16X2Xx4X2X8X2x4x2x _22+1+4+1+2+1+3+1+2+1 _218 _2
IXEX2XAX2X2Xx8x2x4x2  QUEBHLF2H1+143+142+1 — 216




