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VOLKER WEISPFENNING, Quantifier elimination for distributive lattices.

Let L = {1, LI} be the language of lattices and let L. be L together with an arbitrary set C of constant-
symbols. We characterize all classes K of distributive lattices in L that allow quantifier elimination (q.e.)
in Lc. Any such K allows primitive recursive q.e. in L¢; moreover for finite C, K is primitive recursively
decidable. The number of different complete, elementary classes K allowing q.e. in L is finite for finite C,
but rapidly growing with card C. Let g(n) (¢'(n)) be the number of complete, elementary classes K of
(relatively complemented) distributive lattices in L. allowing q.e. in L, where C is fixed as a chain of
length n. Then ¢'(0) = 2, ¢'(n) =3"*" for n > 1; q(0) = 3, q(1) = 41, g(n) > 2*" " 5.3*forn>2. As a
corollary, we have a complete list of all classes of boolean algebras and relatively complemented,
distributive lattices that allow g.e. in their respective languages with an arbitrary set of additional
constants.

EDUARD W. WETTE, 1977 Wroclaw abstract renewed: Computation of the anisotropic proportions in
an anti-Einsteinian representation of all motions. I1.

For the complete title cf. XLIV, p. 476, [12]}; pp. 441-468 contained 64 =37 +8 —1 -2+ 22
abstracts. (ii), (iit), (vi) refer to §2; see Part I later on.

§2°. Hypertorus recursion. ~ indicates that, as concerns numerical determination (and the direction of
geodesics’ projection), v will precede v — 1 in g, (and f,), vs. hypertorus-generation.

(i) ro:..:r, determines T (= (n + 1)-torus). “oo™ = self-intersection; =1 “oc” =Y, . r, <r, [©0,-,

0,/2—0)) v=0.n (ro+..+r)r,=(0-g,-1)e/01—¢) v=n.—1 solves ¢g,=

(Fro+..+r)ry,—roy— =1 A= +0,_1)2r0_,=0,n>v>0. T embedded: ""'x, =
-1

Ytix,=Psinf,(v<n), "“'x,., =Pcosf; P=Y ncitullh, ML= Hucosﬁu r = P,/r,, cosmic

‘time’ t, = rf,; n — 3 = O results from §2 (v ZK,(H( **'x Z}<kP2 d/f ) = (ds,)%.

(iii) Componenls #0 gy =P O<k<ny Iy= PPk sm/f I, = ~Tw= —Deggs Ry =
BF - Il AT = Rju; = Rijij = —Ryju (0 < j < k < n); Ry = sin fy - l{)ll’(‘)(Pl(Pjnf-*-l +(1 =07
RN, ) = (2 — 07")PP/cos i) = — Ry = Rijija = =Ry <k A j < k0 <k <n) Ry =
P,”’nk”’o(Pkni) - PI”’(‘)) = ’*Rjkjl:lk = ’"Rjklj:kl = Rjklj:lk = Rkjlj:kl = kaj:j:tk = "thjl:kl =
Rt = —Rjj.yp = ...skew-symmetric in k1] (j#knA j#IAk#1Lg"*=20,/gu) curvature’s
curvature

Rl e = RimRlpg — RimRipg — Ry R}y — RI R A A & 4 Riy, A Edutdu®
4321 2103 4

= — Rl " dutdutdutdu (4 = dd — dd, d&/ = —I'],&*du).
1 2 3

4 21 21 12

(vi) T-geodesics > P7dp;/ds; = C;, =const.df; =0 j#j, <0<, <..<ji<nIl§# tlen-
velopes only;

b
a=jinb=j(>A>0rte=PIl Aty = Y urullh.
PE
Integration:
F By = Glrdno: Coyiriims Ba) - BHC T ) — pp = T #0;
Fh=—7+ Ba-(l (C(b)/r(ab)l) )2 (B’ Coy/Coay = sy = 0.
Finiteness > closed T-geodesics:

e, C1) = G(e:Cp; KO = {ptomf/ImgD - {1 — 0,00 < C; <<l +g,1 —g) A mf{=, #)0,

C, = (1 + g)sina,,; p¥ fraction (not semi-irrational), m} f¥-turns on T*(g, 1), C, Clairaut constant of a
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T*-geodesic, « geodesic’s azimuth. —1“c0” — {p, Egyptian, m; = 1 v my = 1), if no *-projection; no
constriction — p; = 0; no “Hohlkosmos-Seitenwechsel” = m; = 1 A my > 2.

Computation.
@ Ci B =157 hiaseleC)=1i5570 17T ts(@) = 20/(1 — @)
70—1 = 31,T6/1s, 17 1 = 40C,/(1578), '52_1 = %(1 + '53_1),

T3_1 = Cl/(l - Q) = Sin amax’ T; = 2@/(17‘[8)1/2'
1y =(C)'"*/(1—g); ts=14+gcosfs—C,, 15=1+cosps,
,=14+¢~-C, tg=1-¢+C,.
Practicable result:
0(0,C,) = 131, K(k) — t5(K(k)E(k, ®) — E(k)F(k,®)) — k? =t; A sin® P = t,;
G(:Cy:1;88) = to(F(k, @) — (1 — t3)[I(N,k, @) < sin® ¢ = to A =N =11, = (ksin @)?,
ta(l — ()TN, k, @) = t5(u8 (U)/3,(U) — $In(3(U + w)/S(U ~ u)))
«u:U:x/2 = F(k,p): F(k,®):K(k) A q = exp(—nK'/K).

ADDENDA. (ii)(iii) P, = 7o, P,y 1 = rp+1 + P,cos f,; see lc. [5,3.], XLII, p. 478.
(vi) Computation. Asto2nd { >-case(with ~*,7)seel.c. [8,4.1.1], XLVI, pp. 444/5.u = lim ¢,: 9, = @,
ko =k.k, oy = (1 — k)L + k),

sing, . = (1 = 4,)/((1 = k))sin p,)
or
tan® @, ., = tan® @, - 14(k}, 4,)/75(1, 4,),
where k2 + k(2 = 1, 42 = | — kZsin? ¢,, and t4(k,c) = (k + ¢)/(1 + ¢).

8(z) = 3, T(; 2,q), T(v) = (—1)"q"expQuiz), i*= —1;

11+

yTO +452,9) = ig"*exp(iz)(z + Jilng™!) = = 8,(2),  91(z) = d9,/dz.

K'=K(k), K = K(k) = F(k,n/2); (F,E)k,o)=§{d(k,p)""*"dy, E(k) = E(k,n/2). K":K:n/2 =
1/M(1,k): 1/M(1,k"): 1, where M is the arithmetico-geometric mean.



