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On the properties smooth manifolds defined by intersections

V.S.Dryuma
(IMT "Vladimir Andrunachievici", Moldova, Kishinev )
E-mail: valdryum@gmail.com

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

(2’12 + 2’22) (Z12 + 2’22 + 2’32) — 23 (4 Z12 + 2222) =0, (1]

where z1, 22, 23 are the complex coordinates: z1 = x + Ia, 20 = y+ Ib, 23 = z + I, 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|2 +
|22/ + |23/ = 1 with real coordinates (z,vy,z,a,b,c), in general, lead us to the some 4D-space, where
(t)-is auziliary parameter:

4G(a,b,c,2,t) =bc? —b+ b+ bz2 + 2¢t — zte — bt2 + ba® = 0, (2)
containing 3D-subspace with the equation
SH(a,b,c,2) = 4a20® —4b? +4b* + 42 + 40°2 — 422 + 4022% + 2232 = 0. (3)

With the equation (3) at the condition b = b(a) can be associated an invariant second order ODE
of the form b — A — 3A5b? — 3A30 — Ay =0, A; = A;(a,b) having the General integral

3F(a,b,Cy, Cy) = —Cy — b* — a®h> +202Cs = 0.

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

$*ds® = Pn(x,y)da’ + 20 (2, y)do dy+da(x,y)dy®,  d(x,y) = b1 (2, y)vs(,y) — (P2(2,9)* . (4)
The components 1»; of the metrics are determined from the system (M.R.Liouville,1897)
Ung +2A3%; — 2A502 =0, Yy +2A1ve — 2 Agtpg =0,
Y1y + 22 — 2 Agthy + 4 Agthy — 2 A 0p3 =0, P3p + 299y +2 Aoty —4 A3 +2Asp1 = 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)

a1 + ol + lzsl* =1, 21 + 25 +25 =0. (6)
Proposition 2. From the equations of the system (6)
a2+ -1=0, 2za+3y*b—b03 +52%¢—10223 4+ =0,
2?2 —a? 43 —3yb? 4+ 25— 10232 +52¢t =0, (7)
on the siz real coordinates zy = x + Ia, zo =y + Ib,z3 = z + Ic, in the case the relation z = z(y)
holds, the linearizable the second order ODFE

2o (=) (~vd2() + =)
N v(y)
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can be derived. It has general integral

F(z,y, C],CQ)ZZ—\/ C1y2—|—202 =0,
containing the 2D-surface of constant curvature with the components of the metrics defined from
(1),
(03x2+04)y5/3 Cra?+ Cy x%/3 (=Cs+ Csy* +2C1 y?)
Jz Vay 0 ev = E ’

23 (~Cs +2'Cy +222C
Y 5 270+ 2
’(/)3(.’,6,]/) = - ( r4/3 4)

ZZ)Q (iC, 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)

21l + 2ol + [z = 1, 2F + 23 + 25 =0, (8)
for which corresponding ODE has the form
2 .
P (#50) (3 ($00)" 42 =6 (20) velo) + 2 ()

y (2(y)”

and the octahedral space defined by the condition
212+ |22 + 232 =1, 22 4 28 + 225 =0, (9)

@ 2
with the ODE: %z(y) = —%, and corresponding metrics (4) with the components 1;(x,y)

- y203x+y204+01:c+ Cy
\3/3? )

Va(z,y) = —2922Cs 22 — 4?13 Cpx + Cs 4?3, o(,y)

—~1/2 Csy* — C1 92 + C,
¢1($ay): / 3yy4/3 1Y 6'

To studying a moore detail properties of considered spaces can be used the 4D-Riemann exten-
sions

ds®> =2 (zA5 — tA)) do’ + 4 (zAg — tAg) do dy + 2 (zA; — tAg) dy® + 2dy dz + 2 dy dt

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