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By Theorem 1 of M.H. §4, 0i = ^ i , and 02 = ^2- It follows, then, 
from Theorem 14 of M.H. §1, t h a t 0 i = 02. 

THEOREM 4. If <fri and 02 are two right angles in space, then 
01=02-

PROOF. If 0i and 02 are in the same plane, 0i = 0 2 by Theorem 
1 of M.H. §4. If 0i and 02 are not in the same plane, they lie in 
intersecting planes or in non-intersecting planes. If they lie 
in intersecting planes, they are congruent to each other by 
Theorem 3. If 0i and 02 lie in the planes a± and a2, respectively, 
and cei does not intersect a2, there exists a plane a$ which inter
sects both ai and a2. There exists in a3 a right angle 03. By 
Theorem 3, 0 ! = 0 3 and 0 2 = 0 3 ; hence, by Theorem 14 of M.H 
§1, we h a v e 0 i = 0 2 . 
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1. Introduction. The number of solutions in integers x, y, z 
of the equation n = x2+y2+z2 is a function of the binary class 
number of n. For numerous forms ƒ' = ax2-{-by2 + cz2, the ex
pression of the number of solutions of ƒ = n in terms of the class 
number is another way of showing that the number of repre
sentations of n by ƒ is a function of the number of representa
tions of various multiples of n as the sum of three squares. J 

Similarly, the number of solutions of the equation n = x2 + 
y2+z2+t2 in integers is the sum of the positive odd divisors of n, 
multiplied by 8 or 24, according as n is odd or even. There are 
various forms f=ax2 + by2-\-cz2+dt2 for which the number of 
representations of n by ƒ is a multiple of the sum of the odd 
divisors of n. The number of representations of n by one of 

* Presented to the Society, Aoril 5, 1930. 
f National Research Fellow. 
Î See, for example, Kronecker, Journal für Mathematik, vol. 57 (1860), 

p. 253; J. V. Uspensky, American Journal of Mathematics, vol. 51 (1929), 
p. 51; B. W. Jones, American Mathematical Monthly, vol. 36 (1929), p. 73. 
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these forms is thus a simple function of the number of repre
sentations of n as the sum of four squares.* 

Following a suggestion of E. T. Bell, I have here considered 
as the fundamental function, <t>(n), the number of representa
tions of n as the sum of five squares. With the exception of 
three forms (/n, / i 2 , ƒ13), the number of solutions of n=x?-\r 
cizxi +a3x£ +a$x£ +#5#52, where a* = l, 2 or 4, is shown to be 
expressible in terms of 0 and for a* = 1, 2, 4, or 8 the number of 
solutions of f = n is expressed in terms of <j> and two other 
functions (a and (3). I t should be noted that for certain values of 
fty Mabc(n) is expressible totally in terms of 0. I t is true in many 
cases when n is even and in the following formulas when n is 
odd: (37.2), (37.3), (38.1), (40.1), (40.2), (41.1), (44.1), (46.1), 
(48.1), (48.2), (50.1), (52.1). See also the last section of the 
paper giving a few miscellaneous results. 

2. Notations. The letters n, m, x, y, fi are used to denote 
integers; m and JJL are odd and n and m are positive. 

N[n=f] denotes the number of representations of n by the 
form ƒ = Xi2 +#2#22 +azx£ -\-a^x^-\-a^xi, the coefficients to be 
arranged in increasing order of magnitude. 

fj or ƒ ƒ is the form ƒ when j of the coefficients are 2 or 4 res
pectively and the rest of the coefficients are 1. 

jij is the form ƒ when i of the coefficients are 2,7 of them 4 
and the remainder are 1. 

f abc is the form x? +ax£ -\-bx£ +cx£ + 8x5
2 where a, b and c 

are powers of 2. 
Mj(n)=N[n=fj}; Mj (n) = # [ » = ƒ ƒ ]; Mi,<n)=N[n=fii]; 

Mabc{n)=N[n=fabc\ 

We regard the following as fundamental functions: 
M0(n)=<l)(n); a(m) =Mn(m); f3(m) =M2u(m), if m = \ (mod 8). 

We also use the following for brevity's sake: \(n)=Mi(n); 
\r(4tn) =N[4:ti=fi ; #1X2X3X4 °dd ] ; a'{n) =N[n=fn with Xi odd] 
and 0 ' (m) =N[tn = ƒ 0 odd], which has a value differ
ent from 0 only when w = 5 (mod 8). 

3. 4̂ Fundamental Lemma.] N[2n = x2+y2] = N[n = x2+y2}. 

* See, for example, J. Liouville, Journal de Mathématiques, (2), vol. 7 
(1862); P. Pepin, Journal de Mathématiques, (4), vol. 6 (1890), p. 5. 

f Since this lemma is very elementary, we shall use it freely without com
ment. 
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This follows from the fact that 2n = x2+y2 implies that the 
pair of equations x+y = 2X and x — y = 2Y is solvable for X and 
Y and there is a one to one correspondence between the solutions 
of 2n = x2+y2 and n = X2 + Y2. 

COROLLARY 1. 

N[2m = x2 + y2] = 2N[m = ju2 + 4 j 2 ] . 

COROLLARY 2. 

N[2n' = x2 + y2] = N[ri = x2 + y2] = N[lri = 2x2 + 2y2]. 

4. Reduction Formulas for 0(w). Since / 0 = w = 0 (mod 4) 
implies that just one or all of the x's are even, we have 

(1) 0(4») - <t>(n) = 5X'(4«). 

Applying Corollary 1, we have 

X;(4») = 4iV[2» = AH2 + M22 + 4*3
2 + 4x4

2 + 2x5
2 ] 

= SN[n = MI2 + 4^2
2 + 2^3

2 + 2x? + xb
2 ] . 

Applying Corollary 2, we have 

(I7) X'(4») = 8iV[» = Ml
2 + 4r f + x2 + y2 + x5

2 ; s = y (mod 2)], 

(2) X'(4w) = 8X'(») if » s 0 (mod 4). 

If n = 2m note that ƒ o = 2m implies that exactly two x's are 
odd and we have from (10 

(3) X ' ( M = 40(2w)/5. 

If n=m consider first the case m^S (mod 8). Then 

<t>' (ni) = 4iV [ w = /228 with x\X^Xz odd] 

= 8N [ m = MI2 + 4M22 + Sx3
2 + 16x4

2 + Sxb
2 ]. 

N o w / / =m implies that one of x2, x3, x4, x5 is incongruent mod 
2 to the other three, and thus 

Ml (ni) = AN [m = f I ; x2 ^ x3 = #4 = x5 (mod 2)] 

= 4#[w = MI2 + W + 16x3
2 + 8x4

2 + 8x5
2 ; x± s x5(mod2)] 

+ 47V [m = ^i2 + 16x2
2 + 4M3

2 + 8x4
2 + Sxb

2 ; *4 fé xb (mod 2)] 

= 4N[m = MI2 + W + 8tf3
2 + 16x4

2 + 8x5
2 ] . 

Thus Ml (m) =(j>r(m)/2. This taken with the known equation 
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5M±{rn)-\-<t)f{rn) =0(m), found by noting that fo = m implies 
that just one or all the x's are odd, gives 

(4) ^{m)2<j>{m)/l if m = 5 (mod 8), 

and 

(5) Ml (m) = 0(w)/7 if m s S (mod 8). 

Now from (1'), we have X'(4w) = 8 M l (w) if w s 5 ( m o d 8). 
Since fo = m implies that just three of the x's are odd, or just 
one is odd according a s w = 3 (mod 4) or = 1 (mod 8), we have, 
from (1;) and (5), 

(6) X'(4w) = 8Ö0(W), 

where a = 1/10, 1/5, or 1/7, according as 

m = 3 (mod 4), = 1 (mod 8), or = 5 (mod 8). 

If n'f^O (mod 4), we have, using (1) and (2), 

0 (4V) - <K4«-V) = 5-8a~1V(4#0, C« ^ 1), 

0(4«-V) - 0(4«-V) = 5-8«-2V(4^), (a ^ 2), 

0(4w') - 4>(ri) = 5X'(4«'). 

Adding, we get 

where ce^ l and ^ 3 ^ 0 (mod 4). Then, using (3) and (6), we 
have the reduction formulas 

(8.1) <K22"+V> = (23a+2 + 3)0(2w)/7, 

for a ^ 1, 

(8.2) <K4am) = A<t>(m)/1, 

where a ^ 1 and A = 23«+2 + 3, 8 « + 1 - 1 , (5-8*+2 + 9)/7 according 
a s w = 3 (mod 4), = 1 (mod 8), or ^ 5 (mod 8). 

5. Relationship between \{n) and 0(#). I t is obvious that 
X'(4w) = X(4n) — 0(»). Thus, from (1), we have 0 ( 4 ^ ) + 40(») = 
5X(4w). This from (8) gives the formulas below for X(4»). We 
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find X(m) by noting that fo = tn implies that just three of the 
x's are odd or just one is odd according as m = 3 (mod 4) or 
m = l (mod 8) and that X ( m ) = 4 ¥ / W if m = 5 (mod 8). To 
obtain X(2m) note that /o = 2m implies just two x's are odd. 

(9.1) X(4a+V) = £<Kw), 

where a^O and 5 = 3(23«+4+5)/35, (3-2 3«+ 5-5) /35, or 
3(23«+5 + 3)/49, according as m = 3 (mod 4), = 1 (mod 8), or 
= 5 (mod 8); 

(9.2) X(4«-2w) = 3(23«+1 + 5)0(2m)/35, 

where a ^ 0 ; 

(9.3) X(w) = 4a0(w), 

where a is defined in (6). 

6. Forms f j where M{n) is Expressible Totally in Terms of 0.* 

CASE I : n = m. Note that X(2m) = 6N [ƒ/ = 2m ; Xix2 odd and 
both x3 and x4 even] = \2a'(m). Thus 

(10) af{m) = <K2m)/20. 

Nowjfi = m implies that one of #i, #2, x3, #4 is incongruent to the 
other three modulo 2, that is, 

Mi(m) = 4N[m = / i ; #i ^ #2 = #3 = #4 (mod 2)] = 4a'(w) 

and 

(11) Mi(m) = </>(2m)/5. 

The equation ƒ/ = m implies that just three of x\, x2, xSf x4 are 
odd, or just one is odd, according as m = 3 or 1 (mod 4). Thus, 
using (9.3), 

(12) Ml{m) = b4>(m), where b = 1/10, 3/5, 3/7, 

according as m = 3 (mod 4), = 1 (mod 8), or = 5 (mod 8). 
We note that 

Mi(m) = N[m = /o; #1 odd, x2 = #3, #4 = x*> (mod 2)] . 

I t is therefore true that MA(m) = 2M{ (m), M{(m)/3 or 

* For complete results see case II below. 
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Mi (m)/3+4>f(m)1 according as m = 3 (mod 4), = 1 (mod 8), 
or = 5 (mod 8). Thus, from (12) and (4), 

(13) M±(m) = c<l>(m), 

where c = 3/7 or 1/5 according a sm = S (mod 8) or ^ 5 (mod 8). 
Also m=fi implies that all of x\, X2, ocz are odd, or just one 

is odd according as m = 3 or 1 (mod 4) and thus M^(m) = Mi (m) 
or Mi (m)/3 respectively. We have 

(14) M22(m) = acj)(m), 

where a is defined in (6). Since f 2 — M implies that just one of 
xi, X2, Xz is odd, or all are odd, we see that 

M2(m) = N\m) + 3M22(w), 

where Nf(m) =N[m = / 2 ', XxX2Xz odd]. Now 

N'(m) = Ml (m)9 0, or <//(w), 

according as m = 3 (mod 4), = 1 , or 5 (mod 8). Using (12), (14) 
and (4), we have 

(15) M2(m) = dcj>{m), 

where d = 2/5, 3/5, or 5/7, according as m = 3(mod 4), = 1 
(mod 8), or = 5 (mod 8). 

The following results are obvious : 

(16) Mzi(m) = a'(m) = </>(2w)/20; 

(17) Mz(m) = 2M 3 iW = *(2w)/10; 

(18.1) M{(m) = 2M{(m)/3 = 24>(m)/S or 2<t>{m)/l, 

according as m = 1 or 5 (mod 8) ; 

(18.2) Mi(4:n + 3) = 0; 

(19) Mi(m) = |M3 '(m) = e^{m)y 

where e = 0, 1/5, or 1/7 according as m = 3 (mod 4), =^1 (mod 8), 
or = 5 (mod 8); 

(20) M2i(m) = 2M22(w) = 2a0(w), 

where a is defined in (6). 
CASE I I : W even. We express N[n=f] in terms of X and <j> 

from which, by reference to formulas (9) and (8), N[n=f] may 
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be expressed in terms of <j> alone. Since ƒ / = 4» implies Xi = ^2 = 
x3==x4 (mod 2), 

(21) Mi(2n) = X(4»), (for Mi(m) see (11)), 

(22) Mz(2n) = 0(»), (for M9(m) see (17)). 

Since 

0(2») = iV[4» = /3; *i = x2 (mod 2)] = M2(2») + 2N'(2n), 

where N'(2n) =N[2n=f( ; *i odd], we see that 

N'(2m) = 3N[2m = ƒ3' ] = 6Af8i(w), 

and that 
iV'(4») = X'(4»). 

Using (16) and (1), we then have 

(23.1) M2(2m) = 20(2m)/5, (for M2(m) see (15)), 

(23.2) M2(4») = 0(4») - 2X'(4») = {30(4») + 20(»)}/5. 

Obviously, 

(24) M4(2») = Afi(») = 0(2»)/S orX(2»), 

according as n is odd or even. (For M± (m) see (13).) 
Now Mj(2m)=3N[2m=fi]=6Mz1(m). Thus, using (16), 

we get 

(25.1) M 2'{2m) = 30(2w)/lO. 

ForM 2 ' (m) ,see (12). 

(25.2) M/(4») = 0(»). 

Also Ml (2n)=Mz(n), using (17), 

(26) M3'(2n) = 0(2»)/lO or 0(»/2), 

according as n is odd or even. (For Mi (w), see (18).) 
The following results are obvious : 

(27) M/(2») = 0 or 0(»/2), 

according as n is odd or even. (For Ml (m) see (19).) 

(28) M2i(2») = M i W = 0(2»)/5 or X(2»), 

according as n is odd or even. (For jkf2i(m), see (20).) 
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(29) M22(2») = Ms(n) = <£(2»)/10 or 4>(n/2), 

according as n is odd or even. (For M 22(^)1 see (14).) 

(30.1) Mzi{2m) = M2(m) = d<t>(m)} 

where d is defined in (15). 

(30.2) Af3i(4w) = 2cj>(2n)/5 or \?><j>{2n) + 2<K»/2)}/5, 

according as n is odd or even. (For M%\{m), see (16).) 

7. A Reduction Formula f or a\ri). A reduction formula for 
a!{n) will later be found nceessary. We see that 

a'(2m) = 2N[2m = jui2 + M22 + 8*3
2 + 4x4

2 + 4x5
2 ] = 4M22(w) 

and 

a'(4w) = 27V [2» = MI2 + M22 + 2M3
2 + 4x4

2 + 4x5
2 ] 

= AN[2n = ƒ21; XiX2odd] = 8 a ' ( » ) . 

Thus, using (10), we have 

(31.1) a'(4«m) = 8a</>(2w)/20, a ^ 0 , 

(31.2) a'(4a-2w) = 4-8*a<Kw), 

where a is defined in (6) and a ^ 0. 

8. ikfn, I f 13, M12 Expressed in Terms of a andcj).* It is clear 
that M11(2n)=6N/(n) + MA(n) where N'(n)=N[n=fai; xx odd] 
= M22(n) or 2a'(n/2) according as w is odd or even, and 

(32.1) Mu(m) = a(ni), by definition, 

(32.2) Mu(2m) = g<Ktn), where g = 4/5, 7/5, or 9/7, 

according a s w = 3 (mod 4), = 1 (mod 8), or ^ 5 (mod 8) ; 

(32.3) Mn(4») = 12a'(») + Af 4(2»). 

Now 

a(w) = N[m = / n ; x2 == xz (mod 2)] 

+ 2iV[w = ƒ12; X2 = 1 (mod 2)] = a'(w) + 2Mi3(w), 

* In many cases, to save space, results are expressed in terms of Ma Mi, 
Mut ^n, M&, ac' which have been previously expressed in terms of </>. 
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(33.1) Miz{m) = \{a(m) - a'(m)} = a(m)/2 - 0(2w)/4O, 

(33.2) Mn(2n) = Af4(»), 

(34.1) Mu(m) = 2Mu(m) = a(w) - <t>(2m)/209 

(34.2) Afi2(2») = ikf2(»). 

9. Ma&c Expressed in Terms of a, $' and 0.* 
If n = m = 1 (mod 4), 

Mu(m) = Af444(w) = Mu2(m)/2. 

If w = m = 3 (mod 4), 

Mi(m) = 47V [w = / H ; Xix2x3 odd] + 4Mi3(w) 

= 8iV[w = /224; xix2 odd] + 4Mi3(m) 

= 8M248(w) + 4¥i3(w) = 2Mi22(m) + 4ikf i3(w). 

(35.1) M122(m) = a(w) - <£(2w)/20 if w =• 1 (mod 4), 

(35.2) Mi22(m) = 30(2w)/2O - a(w) if w = 3 (mod 4), 

(35.3) Mi22(2#) =X(») . 

Noting that Jkfm(w) = 4Af224(w) = 2 ¥ i 2 2 W , we find 

(36.1) Afin(w) = 2a{m) - <£(2w)/10, 

if m = 1 (mod 4) ; 

(36.2) Mni(m) = 3</>(2m)/10 - 2a(w), 

if ^ = 3 (mod 4); 

(36.3) Mni(2m) = 6 ¥ 2 i W = 12a<t>(fn), 

where a is defined in (6) ; 

(36.4) Mm(4:n) = \{2n). 

If m = 5 (mod 8), 

M448(m) = iV[m = ƒ / ; x4 = x5 (mod 2)] 

and 

47V [m = ƒ / ; X2 ̂  x3 = x4 = X5 (mod 2) ] 

= 4N[m = xi2 + 4M2
2 + 16x3

2 + 4x4
2 + 4x5

2 ] = 2M244(w). 

* See note on §8. 
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Then 

(37.1) M2U(m) = 0(w), 

if m = 1 (mod 8) by definition ; 

(37.2) M2U(m) = Ml{m)l2 = *(w)/14. 

if w = 5 (mod 8); 

(37.3) M244(m) = M22(w)/2 = 0(w)/2O 

if m = 3 (mod 4); 

(37.4) M244(2w) = M8i(»). 

I t is clear that 

Mn2(tn) = 3M244(m) + iV(w), 

where Nf{m) =N[m = / n 2 ; XiX2x8 odd]. 
Now 

iV'(m) = 27Vr[w = MI2 + 2/X22 + 8x3
2 + 2*4

2 + Sx,2 ] = M22(w), 

<j)f(fn)/2, or 0, according as m = 3, 5, or ± 1 (mod 8). Moreover, 

M112(2n) = 3f8i(») + 3iV[2w = /124; *i*2odd] = Mzi(n) + 6N"(n) 

where N"(n)=N[n=fi2; *i odd]. Now iV"(») = Af18(w) if wis 
odd, 2M22(n/2) if n = 2 (mod 4), or 4a'(w/4) if »s=0 (mod 4). 

(38.1) M112(m) = 3j8(w), 50(w)/14, </>(w)/4, or 3</>(w)/20, 

according as m = 1, 5, 3, or 7 (mod 8) ; 

(38.2) M112(2m) = 3a(m) - 0(2w)/lO; 

(38.3) Mn2(4w) = (<* + 12a)0(w), 

where d and a are defined in (15) and (6), respectively; 

(38.4) M112(Sn) = M8i(4») + 24a'(»); 

(39.1) ikfn4(w) = 3 I m W / 4 = 3a(m)/2 - 30(2w)/4O if 

m = 1 (mod 4) ; 

(39.2) Mn 4(w) = Min(m)/4t = 30(2ro)/4O - a(w)/2 if 

m = 3 (mod 4) ; 

(39.3) Mi14(2w) = 3 M 2 i W = 6a<l>(m), 
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where a is defined in (6) ; 

(39.4) Mlu(4n) = Mx(n). 

Noting that Mus(m) = 2N[m=f2ss; #2 odd]+31f 4 4 8 (w), we 
have 

(40.1) Mns(m) = 2M2u(m) = *(w)/10, 

if m = 3 (mod 8) ; 

(40.2) Afiis(w) = 3if244(w) = 30(w) or 3</>(m)/147 

according asm = l or 5 (mod 8) ; 

(40.3) Mlls(m) = 0 if m = 7 (mod 8); 

(40.4) Afn8(2w) = 3M12W = 3a(w) - 30(2w)/2O; 

(40.5) Mn8(4») = M2(w). 

Noting that Af 124 (m)=2M2u (m), we have, 

(41.1) M124(m) = 2jö(w), 0(w)/7, or 0(w)/lO, 

according as m = l (mod 8), = 5 (mod 8), or = 3 (mod 4) ; 

(41.2) M124(2w) = a(w); 

(41.3) M m (4w) = g0(w), 

where g is defined in (32.2); 

(41.4) M124(8n) = \2a\n) + M4(2n). 

Now M12s(m)=M122(m)/2 if w = 3(mod 4). But if w = l 
(mod 4), 

Mi(m) = N[m = / i ; just three of Xi, x2, xSy x4 odd] 

+ iV[w = fi] just one of #i, x2, x3, x4 odd] 

= SN[m = /224; ^^2^3 odd] + 4tMu(m). 
Also 

Mi22(m) = Afi88(w) + 2iV[w = /224; Xix2xs odd]. 

Therefore 

Afi(w) — 4M 122(1*1) = 4Mi3(w) — 4Mi2sW; 

and 

(42.1) Mx2%(m) = 30(2m)/4O - a(m)/2f 

file:///2a/n
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if m = 3 (mod 4); 

(42.2) Mutin) = 3a(m)/2 - 0(2w)/8, 

if m = 1 (mod 4) ; 

(42.3) Mi28(2rc) = Jlf2'(»). 

Since M"i44(w) = Afi2(w), if w s l (mod 4), we have 

(43.1) MH4(w) = a(w) - cj>(2m)/20 or 0, 

according a s w ^ l or 3 (mod 4); 

(43.2) Mlu(2n) = Af2i(»); 

(44.1) Mus(m) = 2M244(w) - 20(w) or 0(w)/7, 

according a s w = l or 5 (mod 8); 

(44.2) MusM = 0 if w = 3 (mod 4); 

(44.3) Mi4s(2w) = Mi2(w) = <*(m) - 0(2w)/2O; 

(44.4) Mi48(4^) = Jf2(«); 

(45.1) Mi88(w) = ATiasO») = 3a(w)/2 - *(2w)/8, 

if m = 1 (mod 4) ; 

(45.2) Missim) = 0 if w = 3 (mod 4); 

(45.3) Af 188(2») = J f 8 ' ( » ) ; 

(46.1) M222(m) = Minim)/3, 3M4(w)/4, MA(m)/2, or if4(m)/4, 

that is, /3(w), 30(w)/2O, 3(^>(m)/l4 or </>(m)/20, according asw = l, 

3, 5, or 7 (mod 8); 

(46.2) M222(2w) = a(m); 

(46.3) M222(4w) = g<l>(m), 

where g is denned in (32.2); 

(46.4) M"222(8 )̂ = 12a'(n) + Mé(2n) ; 

(47.1) M224(w) = Mi2i(t»)/2 = a(w)/2 - 0(2w)/4O, 

if m = 1 (mod 4) ; 

(47.2) Af224(w) = 30(2w)/4O - a(w)/2, 

if m = 3 (mod 4) ; 
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(47.3) Ü 4 W » = M2i(n). 

Since M 22 s(nt) = M 2u(^) or 2Af244(w), according as w = l 
(mod 4) or 3 (mod 8), 

(48.1) M22%(m) = 0(w) or0(m)/14, 

according a s w = l or 5 (mod 8) ; 

(48.2) M22s(m) = 0(w)/lO or 0, 

according as m = 3 or 7 (mod 8) ; 

(48.3) M22S(2m) = M12(m) = a(w) - </>(2w)/20; 

(48.4) M228(4^) = Af2(w); 

(49.1) ikf248(m) = Mi2s(tn)/2 = 3a(m)/4 - *(2w)/l6, 

if m = 1 (mod 4) ; 

(49.2) M2As(m) = 30(2w)/8O - a(w)/4, 

if m = 3 (mod 4) ; 

(49.3) Af248(2?z) = ildr22(«). 

Since ikf 28s(w) = Af222(m)/3 or M222(m)y according as m = 3 
or 1 (mod 8) ; 

(50.1) ilf288(w) = 0(w), 0(w)/2O, 0, or 0, 

according a s w = l, 3, 5, or 7 (mod 8); 

(50.2) M288(2f») - ilfisW = a(w)/2 - *(2w)/40; 

(50.3) Jf288(4») = AT4(»); 

(51.1) M444(w) = Mu(m) = a(w)/2 - 4>(2m)/40 

if ^ = 1 (mod 4) ; 

(51.2) M444W = 0 if n s 2 or 3 (mod 4); 

(51.3) M444(4^) = Afi(»), 

Since Mus(m) — Mus(tn)/2 if m = l (mod 4), we have 

(52.1) Mus(m) = j8(w) or </>(w)/14, 

according as m = 1 or 5 (mod 8) ; 

(52.2) M448(^) = 0 if n = 2 or 3 (mod 4); 



734 B. W. JONES [October, 

(52.3) Mus(4:n) = M2(n); 

(53.1) MiSs(m) = M2is(m) = 3a(w)/4 - 0(2w)/16, 

if m s 1 (mod 4) ; 

(53.2) if488W = 0 if w s 2 or 3 (mod 4); 

(53.3) M488(4^) = Mz{n)\ 

(54.1) M%B%(m) = M288(w) = 0(w), 

if m = 1 (mod 8) ; 

(54.2) ^8 8 8(») = 0, 

if n = 2 or 3 (mod 4) or 5 (mod 8) ; 

(54.3) M888(4») = M4(«). 

10. Some Miscellaneous Results. Letting ƒ'a&c denote the form 

Xi2 +ax2
2 +&x3

2 + £#42 + 16x5
2 

and 
Mf

abc(n)=N[f'abc = n], 

we have 

(55) M'lu(8n + 7) = Af2' (8» + 7)/2 = </>(8̂  + 7)/20; 

(56.1) Arin(8» + 7) = 4Afîi4(8n + 7) = cj>(8n + 7)/5; 

(56.2) M'm(4w) = 8 ¥ 2 2 W + X(w) = Ua^m), 

where a is defined in (6) ; 

(56.3) Min(8») = X(2»); 

(57.1) M248(8# + 7) = M244(8» + 7)/2 = *(8» + 7)/40; 

(57.2) Jtf248(8» + 5) = M448(8# + 5)/2 = <j>{8n + 5)/28; 

(58) Mw(8n + 5) = M248(8^ + 5) = 0(8» + 5)/28. 

CALIFORNIA INSTITUTE OF TECHNOLOGY 


