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3 THOMAS LOCKWOOD

(L+d)a+t)=(24+1){a+ 1+ b)
(a—=b)+i{a+b)=(2a+2-0b)+i(a+1+2D)
a=-2b6=-1

Once again forces a contradiction since q is outside of the first quadrant.
As shown there are no solutions of these four cases. How about the cases where

both 2z and 2 + 1 are the product of two distinct primes?

4. SOLUTIONS TO go(pq) = go(rs)
Guy and Shanks used the form: 3
e s o 2 r €
0(2) =3, and o(3)=4=2 \ whox f/lwk-t A
Likewise we will extend this to the G@%Si&ﬂ Integers:
go(1+i) = 2+i where N(2+) =5=N(1+2)) and_ go(14+2i) = 24+2i = (1+i)

Furthermore, following Guy and Shanks method with Gaussian Integers we have
> and = + 1 the form of two distinct primes. Let z = pg = (a + bi)(c + di) and
z+1=rs=(e+ fi)(g+ hi). We seek solutions for:

go(z) = go(z +1)
go((a + bi)(c +di)) = gol(e + fi)(g + hi)
go(a + bi)go(c + di) = go(e + fi)go(g + hi)
(a+1+bi)(c+1+di)=(e+1+ fi)(g+ 1+ hi)
(ac+a+c+1—-bd)+i(bc+b+1+ad+d) = (eg+e+g- 1—fh)+i(fg+ f+eh+h)
Giving us two equations:
ac+at+c—bd=eg+e+g—fh
bce+b+ad+d=fh+ f+eh+h

|

|

Also recall
z+1=(a+bi)c+di)+1=(e+ fi)(g+ hi)

(ac — bd + 1) +i(ad + bc) = (eg — fh) + i(eh + fg)
Giving us two more equations:
ac—bd+1=eg— fh
ad +bc =eh+ fg
Suppose we know a, b, €, f, then we can solve for ¢,d, g, h by our four equations:
ac+a-t+tc—bd=eg+e+g— [h

ad+d+bc+b=eh+ fg+h+f
ac—bd=eg— fh—1




ERDOS-SIERPINSK] PROBLEM ’

be +ad = fg + eh
Thus oy solutions: e

c:=:wez’z"bf—erf+ef2+f2+e3+€2+€
a—e+b-fz B
d___:aﬁb—-2eab-—af+bg—-2b2f—|—bf2+52b+eb+b-—f b
T aCenop —rH
g__ﬂ3:28(_12-—a%_—_}—_abz—:2abf+ﬁilff:{-62a+§_a'—a-b2+ff+e
a—el+4b— f2
h:ft%b——?@t}b—_af+bi—2b2f+e2b+ebjb-—f

a—e?+b— }2;
Examples of where go(z) = go(z + 1)

9o (3 + Ti) = 10 + 10i = go(4 + 7i)

g (19 + 257) = —20 4 60i = ¢o(20 + 251)
90 (19 + 75i) = —100 + 100i = go(20 + 75¢)
go (40 + 851) = —100 + 140i = go(41 + 85)

go(90 + 2450) = —320 + 480 = go(91 + 2451))

0. NON-CONSECUTIVE GAUSSIAN INTEGERS CONTAING TWO PRIMES

For go(z) = go(z + k + ¢i) can also be solved using the previous formula. It is
easy to show using the previous equations.

n=(a+bi)(ct+di), z+k+qi=(e+ fi)(g+ hi)
and by go of primes
go(z) ={(a+bi+ 1) (c+di+ 1) = (ac+a+c—bd) +i(ad + d + bc + b)
gcr(z+k+qz')=(e+fi+1)(9+hz'+1)::(eg——e+g—fh)+i(eh+fg+h+f)
and we have the four equations
ac—bd =eqg —~ fh—k
be+ad = fg+ eh —gq
ac+at+c—bd=eg+e+g— fh
ad+d+bc+b=eh+ fg+h+f

3
B . —ea? —afg+eak+ak+2e?a—eb24-b k+2€bf+ +e -_fzk—efi —f_q~—ﬂgk—Ek—E
leng the solutions: ¢ = I am—%)’-%f _':5



