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Differential Geometry QRG

Functions DESCRIPTION REMARKS
KHT Curvature & Torsion 3D-parametric Curve /
X() Y(b) Z(t) ht -> x(t) X<>Y 1(t)
KGS Gaussian Curvature of a surface z = f(x,y) /
* ROO =f name hyt x -> K(Gauss)
dF 1st- 2nd- 3rd-derivative of a function of 1 vatab /
* ROO =f name hx -> f(x) RDN f'(xX) RDN f"(x)
= Derivatives of a function of 2 variables « RO®name /
htytx -> f, RDN f'y RDN f* . RDN f"yy
Derivatives of a function of 3 variables < RO®name
dF3 " hiziytx ->f, RDN f, RDN f, RDN Af /
y z
Mixed Derivative of a function of 2 var.
MDV . R00 = f name thy t x  -> f';(y /
Biharmonic Operator of a function of 3 var.
BHRM 1. "R00 = f name hzryt x ->A% /
Curl-Diverg-Grad-Lapl  E =[ X(x,y,z) Y(X3) Z(x,y,z)]  CF01 CF 02 = Rect Coord.
CDGL htztytx -> Curl RDN Curl, RDN Curk RDN Div E SF 01 CF 02 = Cyl Coord.
L =@19 ( contr. numb. all results ) CF 01 SF 02 = Sph. Coord.
- First Deriv. funct nvar. (n<10) + ROO ndme SF03 y-,>>>gzo ifé( zlglpha
- = order
° =X, .. . = -> .
RO1=x%, ,* Rnn=x " hti of / 0x; h <0 = order 4
<0 2nd Deriv. functnvar. (n<10) ¢ ROO =dme X;O g X = 3“02'(3)
L] = [ ] = i i - 2 . . > =0r er
RO1=%, ... ,* Rnn=x htj1i >6f/6x|6xJ h <0 = order 4
AL Laplacian functnvar. (n<10) « ROO =afme x;g g X= 3“02'(3)
= order
° =X, .. ) = ->
RO1=x, ,* Rnn=x ht n Af h <0 = order 4
LS Solves linear systems, p = small Nb for tiny edets, /
rr = nb of rows bldeerrt p -> detM
/ N-DIMENSIONAL RIEMANNIAN MANIFOLDS /
Initialization: < RO1 =¥, ..... ,* Rnn =x i I
INIGC . SF04->¢g,d on
ht n -> 4leee = control nb ofijg, d andl"‘ij Y d y
CIJK  Recalls I'kij IF "INIGC" has been executed 1§ 1 k -> I'kij /
Covariant Curvature Tensor
RIKL  ITIt kD -> Ry =(1/2) (0 Gy + 0y Gy -9 Gy - 9y Gy ) /
Y [(RUMIL TR U
RIJKAL  Curvature Tensor (1-3)  tijt k11 -> Féijk =gm Riiik /
RIJ  Ricci Tensor i > Ry = gkm Rigm /
RR Scalar Riemannian Curvature [/ -= I@ij Rij /
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Einstein Tensor Ty > Eij = Rij - (1/2) Rq
Weyl Tensor 1t jt ktl -> V\/ijkI
Wik = Rja + [1/(0-2) 1 (R G - Ry G * Ry G - Ry G )
+[RID/(n-2) ] (g 9 - % Yk )
Covariant Differentiation ) _
Tensor bbleeet it j1 k-> O T; or D T! or O T'j
or Vector bbeeet itk -> DOV, or Q V
Curl of a Cov Vector Field bbdee -> CU|’J-| V=0, VJ- - 6J- Vi
Dvg of a Contr. Vect Fied bleee -> Div V =0 Vi+ I'iik vk
Laplacian & Gradier_lt of a Scalar Field < RODname
/> Lapl(f)=5<(ajkf -0, f)
X<>Y bbbeee(Gradient)

Exchanging Covariant & Contravariant Coord. &fexctor
bbteee(V) -> bbbeee(V)

GENERAL DIFFERENTIAL MANIFOLDS
2 Curvature Tensors: with cor1'>é‘ij & with transp Conxl'kji
ikt > Ry =orhy -9t +r!rm -r! L rm
OR 'ﬁ.;( :ajr'ki -akr'ji o r'jmrmki - r'kmr'””ji
Ricci Tensors fj > Ry = Rmimj
Segm. Curv. Tensors 1tij -> Qj = Rmmij =6il'mmj - ajrmmi

Scalar Curvatures /[ -> Rg:@ij

| > Qi o
Torsion Tensor fij1rk-> §<ij = rkij ; rkji
Torsion Vector i->;s §<J.k

XEQ "RR" first -> R38 = R

XEQ "RR" first -> R38 = R

CF 01 CF 02 covariant
SF 01 1 contrav
SF 02 2 contrav

SF 01 = inverse operation

/

CF 02 = first Tensor
SF 02 = second Tensor

CF 00 = Ricci Tensor

SF 00 = Segmental Curv.

CF 02 & SF 02 as above
CF00=R
SF00=Q

CF 02 & SF 02 as above

/
/
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