Appendix 1 : Minimization of the Expression for the Orbital Energy

Rearrangement of the equation for determining the expectation value of the orbital energy yields:
ijz.dr = Jl//ﬁl//.d’t

which, as shown on page 4.5, may (for two orbital overlap) be written in the form.
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To minimize E with respectto ¢;: we need to differentiate eqtn.[ 1] with respect to ¢;
and set a—E =0.
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Derivative of RHS = 2c¢,¢, +2¢,[3,,

Hence, when we set a—E =0 , the differentiated form of eqtn.[1] becomes
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= Cl(OCI—E)+Cz(ﬁ12—ES)=O

To minimize E with respectto c;:  we need to differentiate eqtn.[1] with respect to ¢;
E
and set 8_ =0 .
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Derivative of RHS = 2c¢,a, +2¢,f,,

Hence, when we set a—E =0 , the differentiated form of eqtn. [1] becomes
C,

EQ2c, +2¢,5) =2c,a, +2¢,B,,

= ¢ (B, —ES)+c,(a, —E)=0
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