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due to H. A. Webb? covers the effect of a concentrated bending couple applied at an
intermediate point of the span. As an application, R. V. Southwell suggests (Ex-
ample 14, l.c.) the derivation of the theorem of three moments for a continuous beam
by the same method. The use of the method for a beam with a stepwise variation of
bending rigidity seems however to be Mr. Brown’s original contribution.

It is hoped that the discussed method, whatever the symbols used, will get more
attention from engineers on this side of the Atlantic, as it carries with it a very sub-
stantial shortening of the computations.

FORMULAS FOR COMPLEX INTERPOLATION*

By A. N. LOWAN anp H. E. SALZER, (Math. Tables Project, Nat. Bureau of Standards)

An analytic function of z=x-417y may be approximated by a complex polynomial
of degree n passing through n+1 points in accordance with the Lagrange-Hermite
formula of interpolation. For the important special case when the given n+41 points
are equidistantly spaced along any straight line in the z-plane, the following tables
give the real and imaginary parts of the coefficients 4x(P) of the interpolation
polynomial f(2) = Ax(P)f(2x), where P=(z—2,)/h=p-+iq and & is the complex tabular
interval. The formulas cover the cases ranging from complex quadratic (3 points)
to complex quintic interpolation (6 points).

Quadratic interpolation (3 points)

Red_,(P) = }[p(p — 1) — ¢?], ImA_(P) = q(p — .5),
‘Redo(P) = 1 — p* + ¢2, ImAo(P) = — 2pq,
Redi(P) = 3[p(p + 1) — ¢*], ImAy(P) = q(p + .5).

Cubic interpolation (4 points)

1-2
6

Red_y(P) = [p(p — 2) — 3¢2], SmA(P) = —Z [~ 2+3p(2 — p)),
Redo(P) = 14+ 3[p(p* — 2p — 1) + ¢*(2 — 3p)], ImAu(P) = —zq— [p(3p—4) — > —1],
Redy(P) = — 3[p(p — 2)(p+ 1) + ¢2(1 — 3p)], 3mAy(P) = —; [p(2 —3p) + 2+ 2],

Reds(P) = % (#* = 3¢ — 1), omdx(P) = L 3 = ¢t = 1],
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Quartic interpolation (5 points)

Redo(P) = = [p(3" = D(p = D) + (g + 1) + 69071 = P,
mA(P) = [0 = 29) + 29 =39 = p + 1],
ReA(P) = =~ [p(p = V(@ = & + @¢* + ) + 3901 = 29)],
SmA_y(P) = — 16 [4p° — 34> — 8p + 4 — g*(4p — 1)),

Reas(P) = — [(#* = D = &) + (g* = 6#° + 9],

wmdo(?) =2 2t — 20 - 9),

Rei(P) = = = [p(p + D& — 9 + ¢ +4) — 3921 + 29)],
mALP) = - % [42° + 3p* — 8p — 4 —g*(1 + 4p)],

Res(P) = o [0 + D = 1) + ¢ + D) = 69071 + ),
ImAAP) = = (2 .39 = p — 1 - ¢2p + D]

Quintic interpolation (6 points)
1
Redo(P) = [ = p(#* = V(2 = 3)(p — D)+ 5¢*(p — D(2p* — 4p = D + 5¢*1 — »l,

GMA—z(Pj = TZ—O[" 5p(p — 2)(p? —2p — 1) — (¢* — 6)(¢* + 1) + 10pg%(p — 2)],
Red+(P) = 2 [(p = Dp* = 4)(p = 3 = (104" = 24p St — 9] - Lig+o,
ImAL(P) = 2 (g + 9)(g* = 3) + p(5p* — 169 = 3p + 32) + pg°(16 — 10p)],
Rer<P5 = %[(pz = 1)(#* — (3 — p) + ¢2(10p* — 18p? — 15p + 15) + ¢*(3 — 5p) ],

ImAo(P) = — 112 [(@ + D@ + 4) + p(5¢° — 129> — 15p + 30) + pg(12 — 10p)],
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Res(P) = — [p(o+ Dp' = D0~ 3 + 0%~ 109+ 129+ 219 8 + 0459 — D],
ImANP) = = [(g 4+ D@+ 3) + (59 — 89 = 21p + 16) + p0°(8 = 10p)),
Res(P) = 5 [~ (6t~ (6= 9(p+2) — g'(— 10§+ 64+ 21p— D g1 — 39,
ImALP) = = L [5p = 4p" — 2P+ 2+ 6 + ¢+ 1) + 200°2 — 5,
ReA(P) = - (4 = 99" = 1) + S42(¢* = 2+ 9),

SmAs(P) = ;Z—O [(@ + 9@ + 1) + 5p2(p* — 2¢* — 3)].



