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The report is devoted to study properties and construction an examples of the (3,4)-dim smooth
manifolds contained the surfaces of constant curvature.
At the first will be considered the Dyck-surface (W.Dyck,1888) defined by the algebraic equation

(212 + 222) (212 + 2% + 2’32) — 23 (4 21242 2’22) =0, (1)

where 2z, 29, 23 are the complex coordinates: z; = x + Ia, 20 = y + Ib, 23 = z + Ic, I? = —1.
The complex surface (1) is generalization of real projective surface and belongs to the class of the
one-side surfaces having an important applications in various branch of modern algebraic topology
(J.Milnor,1968).

Proposition 1. Joint consideration both equations (1) and the equation of the 5D-sphere |21 |?+|z2|? +
|232 = 1 with real coordinates (z,y,z,a,b,c), in general, lead us to the some 4D-space, where (t)-is
auxiliary parameter:

YG(a,b,c,z,t) = bc* — b+ b2+ b22 + 2t — ztc — bt> + ba® = 0, (2)
containing 3D-subspace with the equation
SH(a,b,c,2) = 4a*b* — 4% + 40" + 42+ 40%°c% —42¢® + 40222 + 222 = 0. (3)

With the equation (3) at the condition b = b(a) can be associated an invariant second order ODE of

the form b — A1b® — 342 — 3A30 — Ay =0, A; = Ai(a,b) having the General integral
3F(a,b, Cy, Cy) = — C; — b* — a®b? +2b°Cy = 0.

having an algebraic curve of genus g,p = 1, and which is placed on the 2D-surface, equipped by the
metrics of const positive curvature K =1

¢2d82 =11 (.Z‘, y)de + 2?/)2(33, y)d;r dy + 3 (l’, y)dy27 gb(l’, y) = (l’, y>¢3 ($7 y) - (17[)2 (.T, y))Q . (4)
The components 1; of the metrics are determined from the system (M.R.Liouville,1897)
Y1z + 24301 — 2409 =0, gy +2A1ps — 2 Agps =0,
Y1y + 2oy — 2 Agtho + 4 Aptpy —2A40P3 =0, 3y + 290y +2As1pe —4 Agtp3 +2 A9 =0.  (5)

In the second part of report we consider some examples of the Brieskorn type manifolds which are
the intersection of the fife-dimensional sphere with the singular manifold (I =2, m =3, n=25)

1 + [zl + |23l =1, 2 + 23+ 25 =0. (6)
Proposition 2. From the equations of the system (6)
P2 Ha?+ P+ 4224+ —-1=0, 22a+3y°0—-b+52'c 10223+ =0,
2 —a®+ 3 =3y + 25 — 10232 +52¢t =0, (7)

on the siz real coordinates z1 = x + la, zo = y + Ib,z3 = z + I¢, in the case the relation z = z(y)
holds, the linearizable the second order ODE

2 () (v + )

4 W yz(y)




2 V.S.Dryuma

can be derived. It has general integral

F(Zvy701702):z_ \Y Cly2+202:()7
containing the 2D-surface of constant curvature with the components of the metrics defined from (5),
(ng2+04)y5/3+(}1 2%+ Cy i) 2?3 (= Cs + Cyy* +2 C1 y?)
T,Y) = —
\S/E \3/5\?/@ ) 1 7y y4/3 ?

2/3 (—C 105 +22%2C
Y s +x"Cy+2x
¢3(.I',y) = - ( 1’4/3 4)

Ya(r,y) =

with the parameters C;.
By analogy are considered the case of tetrahedral space which corresponds to the intersection of the
fife-dimensional sphere with singular manifold 1 =2, m=3, n=4)

211 + 20 + 2P =1, 2+ 23 + 23 =0, (8)
for which corresponding ODE has the form

p (#50) (3 ($:00) 9 = 6 (£20)) ) +2 1))

—52y) =1/2
dy? y (2(y))*
and the octahedral space defined by the condition
|21 + 202 4+ 23> =1, 22+ 25 + 2025 =0, 9)
. (=)
with the ODE: ddTﬂZ(y) = —I“;(T, and corresponding metrics (4) with the components ;(x,y)

y203:v—|—y204 + Crx+ Co

¢3($,y) = -2 y2/3C3 xQ - 4y2/304 T+ 05 y2/37 w,?(xvy) = e/g 5

—1/2Csy*— C; %2+ C
1 (z,y) = / 3yy4/31y 6

To studying a moore detail properties of considered spaces can be used the 4D-Riemann extensions
ds? =2 (2A5 —tA)) dz® +4 (2Ag —tA3) du dy +2 (2A; — tAg) dy* + 2 dy dz + 2 dy dt

of 2D-metrics and with help of the Liouville-Tresse-Cartan invariants to investigated topological prop-
erties of the Brieskorn manifolds.

REFERENCES

[1] John Milnor, Singular points of complex hypersurfaces, Annals of Mathematics Studies,No.61,Princeton University
Press,Princeton,N.J.,1968.

[2] V. Dryuma. On dual equations in theory of the second order ODE’s, arXiv:nlin/0701047 v1 p.1-17, 2007.

[3] V. Dryuma. Homogenious extensions of the first ordef ODE’s, Algebrai Topology an Abelian Functions, Buchstaber’70
Conference, 18-22 June 2013, Steklov’s MI RAS, Moscow, ABSTRACTS, p.78-79, 2013.

[4] V. S. Dryuma. On the equation of homologous sphere of Poincare. Mexaynapontast kondeperuus "Kiaccuaeckast
u coBpemennas reomerpus’, (Mocksa 22-25 anpena 2019 r.), mox pex. A.B.ITapesa MI'IIY, 20-21, 2019.

[6] V. S. Dryuma. On the 3D-manifolds determined by the second order ODE’s. Mexaynapoamuas Hay<Has
rxoudepenrms "CoBpemennas reomerpus u ee npunoxenns-2019", (Kazann,4-7 cenrabpsa 2019 r.), C6opHUK TPyI0B,-
Kazans: Uzn.Kazanckoro yausepcurera, 2019. ctp.55-60, 2019.

[6] V. S. Dryuma.The Riemann and Einstein-Weyl geometries in theory of ODE,their applications and all
that.A.B.Shabat et al.(eds.),New trends in Integrability and Partial Solvability,115-156. Kluwer Academic Publishers.
Printed in the Nederlands.



