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167.

APROPOS OF PARTITIONS.

[From the Qibarterly Mathematical Journal, vol. I. (1857), pp. 183—184.]
Let ∏ (1 — xa) = (1 - xa) (1 — xb)...(κ factors) and assume that ττ . *------ isL∏(i-OJι→the part of ∩ ~^) inv°lvθs negative powers of 1—x, then
Coefficient x* in fr7-, —= coefficient zκ~1 in (——ί—- ∏--------------L∏(l-^)J1.a. ∖(l→)9+ι il-(i-^)αy*which suggests the question of the expansion in powers of z, of the function

------ -___ ∏______ -_____(i - zyι+' ι — (i — ^)α *Now by the definition of Bernoulli’s numbers1 _ 1 1 j~ r t τf t3 τ, t5
et — 1 t 2 + 11.2 ~ 21.2.3.4 + 1.2.3.4.5.6-from which it is easy to deduce

t _ 2.3.42-'b31.2.3.4.5. t><+&C· ∙1 - e~t ~and, writing in this formula t = — a log (1 - z∖ we have
-αlog(l-s)_
l-{l-z)a ~e
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167] APROPOS OF PARTITIONS. 37i.e. _____ ί_____  = 1 { ~* ) e-llog(l-⅛α-ic. _ 1 '0√iS⅛⅛)-il°ill-'>α- to∙,l-(l-i)<∙ αV0g(l-2)∕ ~αand putting p,l for abc... and S1, S3... for the sums of the powers, we have, taking the product
z _2 *⅛⅛pw^*^**⅛g*-* ι 

11l-(l-2>∙-p,ewhence also_1_ π Z 1 <log(1-^ij)-(β+l+⅛^)log(l-β)-2il1^ζ^⅛+¾*⅞⅛⅛A-Ac.(1 — ∙z)β+11 1 — (1 — ,σ)α pκefrom which the development may be found.The index of e is (9 + l-⅛∕e + ⅛>S1 )z+ (⅛9 + ⅛ - ⅛⅛zc÷ ⅛⅛ - ⅛⅜) &+ (⅜7 + ⅛ - ⅛ zc + ⅛⅜ ~ ⅛ ⅝)-s3 + &c.and developing the exponential,1°. The coefficient of z is 7 + i$i — i(χ~ 2).2°. The coefficient of z1 is
⅛<∕a + q {⅜<S1 — ⅜ (λ — 3)} + ⅜∕S,i2 — τR S2 — ⅛ (« — 3) ∣S1 + (κ — 3) (⅜∕c — ⅜),and so on.The peculiarity is the appearance of the factors κ — 2, κ — 3, &c. If we neglect these terms, and consider as well q as a, b, c... to be each of them of the dimension unity, the coefficients will be homogeneous.
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