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A LOCAL CONSTRUCTION OF RIEMANNIAN METRIC
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A local construction of a Riemannian metric on a smooth manifold is given by the following theorem

Theorem. Let (M, g) be a Riemannian manifold and X1, ..., X» be coordinates is some coordinate
2
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neighborhood U < M . There exists a smooth function u: U —> R that 0;=9

on U.
Proof. We consider a Riemannian manifold (M, g) as a totally geodesic subanifold of the Kaehlerian manifold

Th| M ,%/,j = Jl,a (see theorem 3 in [1]) then a ™ =g.
0

Let xi1, ..., Xn be coordinates in some coordinate neighborhood UcM and —\,...,—— be the
0% OX,
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corresponding vector fields. We can choose a neighborhood U =U x D = U D (); 8:C Th| M ) (Zp)
peU

~

& ) . ) . . )
where & < =" for every point D € U .itis easy to see that U x D is a Riemannian product with respect the
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metric { . For every point X € U where 71'((/2 P we denote ij =J ——, J =1,n and the vector fieds
oX;
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Yj define the coordinates yj, ..., yn On Dq).g\ hence Yj — —— istangent to qu.g~for ] = l, n.
j
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,J,0 |, with complex

So, U is an coordinate neighborhood of the Kaehlerian manifold Thi{ M ,

coordinates Zj = Xj + iyj, j =1n, i2 =-1, and the vector fields

618i6616.8

—| — 41— |, f=1n. 1t is known [2] that the Kaehlerian

a2, 2\ox, oy, )z, 2\ox, oy,

metric § has on U the following decomposition
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where u is a real-valued function on U .
We have
ou _1) o 2w ou  du || _
07,01, 4|0X, 0%, OY,0¥, |\ OY,0Xs OX,0Y 4 ’
’u 1] & o%u o%u u || _

- - +i +
0,05 4 |0X,0X5 Y, 0¥ | Y0z  OX,0Yp
It follows that
o'u  2u du  dW
8Xa8Xﬂ 8yaay,8 ’ axaayﬁ ayaaxﬂ |

Further, we obtain

g = o’u 1] & N o’u i u  u || _1f d4 Y o’u
@ oz,01 s 40X, 0X5 0¥, 0¥, OX,0Y 5 OY ,0X 5 2| OX,0X5  OX,OYp ’
ou 1| & ou [ o4 o'u Y| _1f du . du

Jaap 07,025 4| 0X,0X5 0y, 0¥y OX,0Y 5 O, 0%z 2 OX,0%k5  OX, g
Finally, we get
gii =1RegC G =1RegC 0 - 0.9 - 0 =Re@Q.,+0.,+
X, Xy ) 2 OX, DXy ) 2 oz, 0,01, 02, K
e e oY @
+95;+05, ~Re€l, + 0, - YT

We can consider the restriction of g and the function u on the neighborhood U. So, we have obtained the
theorem above.
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®PAKTAIbI

Benopycckuli 2ocydapcmeeHHbIll yHUgepcumem uHgopmMamuku U paduo3/1eKmpoHUKU
2. MuHck, Pecnybnuka benapycb

Kosbipb Y. 1O.

JlamuyaHoeckas M. B. — cm. npenodasamerib

PdpakTanbl LWWMPOKO NPUMEHSITCA B busnke, Guonormm, B KOMMbIOTEPHOW rpaduke AN NOCTPOEHUS M3obpaxeHui
NpUpPoaHbIX 06BEKTOB, TaKMX, Kak AePeBbsi, KyCTbl, FOpHblE NaHAWwadTbl, TOBEPXHOCTU MOpeii

Opakrtan (nat. fractus — [poGneHbIN, CrOMaHHbIN, pas3duTbIA) — CroXHasa reomeTpuyeckas durypa,
obnapatowas CBOWCTBOM CamMoOMNoOAoOMs, TO eCTb COCTaBfieHHas M3 HECKONbKMX 4YacTer, Kaxaasi U3 KOTOpbIX
FIOD,OGHa Bcen cbmrype LeJIMKoM. B Gonee LLUNPOKOM CMbICIe noa (bpaKTaJ'IaMM NMOHNMAKT MHOXeCTBa TO4Y€EK B

€BKNUJOBOM MPOCTPAHCTBE, UMeWme ApoOHYI0 MeTpuyeckylo pasMepHocTb (B cMmbicrie MUWHKOBCKOro wunu
Xaycpopda), nMbo MeTpuyeckyto pa3aMepHOCTb, CTporo Gonbluyto Tononoruveckon. Kaxabii pparmeHT cpaktana

NoBTOPAETCA NpU yMEeHbLUEHNN mMacwTaba.
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