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Let us recall some standard notation of 4-dimensional Lie algebras (see [1]):

e R n___u_”ﬁ“_ H

le1, ea] = eq, [e2, 4] = —e1, e, e1] = ea,

o Repeg, ! Tf.nu_ = &3, Hm—.m_,.L = €4,

& & & = 8 ® ®

Rihs: [e1,e2] = es,
R?@aff(R)
R®0q: [e1.e4) = €3, [e1, 2] = &1, [ea, e4] = ey,

........—L. i T._.__muw = 3, mnfni = {3, *m.__:.n.._._ = ._____mu_ m._nf._.”u_ = _“.- — ._____U_m.n_
af f(C) : leq, €3] = ea, [eq, €3] = €3, €1, e2) = €3, [e1,e3] = €3,
—_C«.:”’.._ & ﬂ.ﬁ.ﬂ.ﬁn.\u . Mﬂu.ﬂi = &1, ”.mu“.ﬁ.__”_ = &1,

UTRB Trrn; = &1, Th,mu_ = €3, _E,nu_ = Aey, and

fa: mmfnu_ = e3, Tmf nu_ = &3, _n.___._muw - wnu_ _._w.___._nL = + wmp.

¢ [e1,e2) = e,

In order to provide more uniform view we also use the following notation for 4
dimensional Lie algebras:

(PHC1) g is abelian,
(PHC2) [X,Y] =W,

(PHC3) [X,Y] =Y,
(PHCY4) [X,¥] = Z,
(PHCS) [X,Y] = X,
(PHCS) [X, W] = Z,
(PHCT?) [X, 2] = X,
(PHCS) [X,Z] = X,
(PHCO) [Z,W] = Z,
PHC10) [¥

Y, W]=-X, [W,X]=Y,

X, W) = W,

[X.Y] =X, [Y,W]=W,

X, W)=Y, [Y,Z] =Y, [YW]=0aX +bY, a,beR,
Y, W] =Y,

[¥,W]=Y, [X,W]=cX+aY+bZ,c#0, a€R, b€ {0,1},

X|=AZ, [W,2) =2, [W,X]=AX+bY +aZ, [W.Y]=(1-NY, A#
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