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                    Abstract
In this chapter, we briefly discuss the theoretical foundations of relativistic two-component methods used in quantum chemistry calculations. Specifically, we focus on two groups of methods. These are (i) methods based on the elimination of the small component, such as the zeroth-order regular approximation (ZORA), the first-order regular approximation (FORA), and the normalized elimination of small component (NESC) formalisms, and (ii) approaches that use a unitary transformation to decouple the electronic and positronic states such as the Douglas–Kroll–Hess (DKH) and the infinite-order two-component (IOTC) Hamiltonians. Furthermore, we describe the algebraic approach to IOTC and scrutinize pure algebraic schemes that paved the way to the eXact 2-Component (X2C) Hamiltonians taking advantage of the nonsymmetric algebraic Riccati equation (nARE). Finally, we assess the accuracy of the aforementioned methods in calculating core and valence properties of heavy-element compounds and discuss some challenging examples of computational actinide chemistry.
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                    Notes
	1.The atomic unit of speed is defined as \(\frac{a_{0}E_{h}} {\hslash } =\alpha c\), which corresponds to 2. 18769126277 × 106
              \(\mathrm{\frac{m} {s} }\).


	2.The geometric series is defined as \(\frac{a} {1-x} =\sum _{ k}^{\infty }ax^{k},\) for | x |  < 1.


	3.Note that V is negative and hence the denominator is even larger than 2c
              2.


	4.The term unnormalized refers o the normalization property of the large component of the wavefunction, which does not fulfill the normalization condition \(\int \vert \psi ^{L}\vert ^{2}\mathrm{d}\boldsymbol{r}\neq 1 =\int \vert \psi ^{L}\vert ^{2}\mathrm{d}\boldsymbol{r} +\int \vert \psi ^{S}\vert ^{2}\mathrm{d}\boldsymbol{r}\).
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