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The usual way to establish (A) is by induction after (A) has been guessed from tabular data, or by the geo-
metric method of Brother Alfred [1].We now establish (B) by the method of [1].
Form p unit squares horizontally. Above these add p copies of p X p squares. This yields

p-(p?+1) = PyPs.
\dd to the left p copies of the square P, on the edge to get a rectangle P3P .
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Since every square P 4, P, P3 is used p times so far
P?+P3+PZ = P3Py/p.

This obviously may be continued as far as one wishes so that
mn

> PP = PuPusile, p#0 g =1.

j=1
Second Method: (g = 7)

Start with
P11+2 = ppn+1 +Pn
and multiply through by P, ; to get
Pov1Pus2 = pp;f+1 +PyPrsq
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Thus,
n 5 n+1 n 5
Put2Ppi1 = p Z Pj+1 =p Z P]‘2 and E P]‘ = PyPusi/p.
=0 =1 =1

Before doing the general case, let us consider the resultp = 7 and ¢ # 0.
Pui2 = Purg + 9Py
Poi2Puts = P21 #qPpssPy
GPustPu = GPF+q7PaPy
GPuPut = GPPE 40Py 1Py g

()‘”'JPQPJ = q”'1P12+q”P1P0 .
Thus,

n
Z qug-f-j_j = Pur1Pptz.
7=0
We now proceed to the general case. From
Pret2Port = PPy + 0PuPrt1
one may at once write
n+1
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= j=

while from 5 , ,
Piiz = PPPLy+°P] +200PiPrss
one can immediately write

n n
(E) PRy tPly—Ps =P = pP(Ph = PI)+ (07 +q7 = 1) 3 PP +2pg 3 PiPy.
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One can now use (D) and (E) to solve directly for
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n 2, 2
2 3 P2 1- +g2—1)\_ ]
Pt +( 7 )(p - q)g;q ) / > " PPt 2pq [P #Prry—1-p?PL ]

PrioPrsy —pP2, + =8 1p2 1 p2 (7 ,2) q

n+1

n 1=
2 _ 2nq

2 PP

=1

(20q —p? —q? +1+qp? +q° = 1)/2pq
Testingp =17, g=1,

5 f2 - 2Fw2Fues - 2F7,;

i 2 = Fur1Fu .
i=1
Forg =17 only,
n 2p2
S pp? - 20Pys2Prvs = 20 Py PrszPrii — PPy ) ,
~ ! 2 2 7 n+1rn
i=1 pl+1—(p-1) P
so that
"n 2
Z P,‘ = Pu+1Pu/p.
i=1
Thus, 5 (1—a) w2 ,
zn: p2 2qPu+2Pn+1 = 2p9P 11 * —;—Q [P+ (1=p2PF,  — 1]
? =
P qlp? +q%) = (p—q)?

202PsiPy) + ’-’p;‘i [P2,,+(1-p?)P2,  — 1]
alp?+q%)—(p—q)?
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