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My first formal course in Vector Analysis was Math 4583 Vector Analysis at the Georgia 
Institute of Technology in the Fall Quarter of 1981. I made a B in the class. I also studied 
CHEM 7121 Ligand Theory in which I earned an A and MATH 4347 Partial Differential 
Equations in which I garnered a B.  I seem to recall that Professor Sloan taught MATH 4347.  
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𝑒̂1 × 𝑒̂3 = |
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𝑒̂3 × 𝑒̂2 = |
𝑒̂1 𝑒̂2 𝑒̂3
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= −𝑒̂1 

𝐴 ∙ (𝐵⃗⃗ × 𝐶) = |
𝐴1 𝐴2 𝐴3

𝐵1 𝐵2 𝐵3

𝐶1 𝐶2 𝐶3

|
𝐴1 𝐴2

𝐵1 𝐵2

𝐶1 𝐶2

= 𝐴1(𝐵2𝐶3 − 𝐵3𝐶2) + 𝐴2(𝐵3𝐶1 − 𝐵1𝐶3) + 𝐴3(𝐵1𝐶2 − 𝐵2𝐶1) 

𝐴 ∙ (𝐵⃗⃗ × 𝐶) = 𝜀𝑖𝑗𝑘𝐴𝑖𝐵𝑗𝐶𝑘 = 𝜀𝑖𝑗𝑘𝐴𝑖𝐵𝑗𝐶𝑘  

𝜀𝑖𝑗𝑘 =

+1 (𝑖𝑗𝑘) = (123), (231), (312)

−1 (𝑖𝑗𝑘) =  (321), (213), (132)

0 (𝑖𝑗𝑘) = 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

 

The code uses 0 for, 1 for 2, and 2 for 3, i.e. C/C++ indexing instead of mathematical 
(FORTRAN) indexing. We use FORTRAN indexing in this document. 

𝐴 × (𝐵⃗⃗ × 𝐶) = |
𝑒̂1 𝑒̂2 𝑒̂3

𝐴1 𝐴2 𝐴3

𝐵2𝐶3 − 𝐵3𝐶2 𝐵3𝐶1 − 𝐵1𝐶3 𝐵1𝐶2 − 𝐵2𝐶1

|
𝑒̂1 𝑒̂2

𝐴1 𝐴2

𝐵2𝐶3 − 𝐵3𝐶2 𝐵3𝐶1 − 𝐵1𝐶3

= 𝐴2(𝐵1𝐶2 − 𝐵2𝐶1)𝑒̂1 − 𝐴3(𝐵3𝐶1 − 𝐵1𝐶3)𝑒̂1 + 𝐴3(𝐵2𝐶3 − 𝐵3𝐶2)𝑒̂2

− 𝐴1(𝐵1𝐶2 − 𝐵2𝐶1)𝑒̂2 + 𝐴1(𝐵3𝐶1 − 𝐵1𝐶3)𝑒̂3 − 𝐴2(𝐵2𝐶3 − 𝐵3𝐶2)𝑒̂3 

𝐴 × (𝐵⃗⃗ × 𝐶) = 𝜀𝑖𝑗𝑘𝐴𝑖(𝐵⃗⃗ × 𝐶)
𝑖

= 𝜀𝑖𝑗𝑘𝜀𝑘𝑙𝑚𝐴𝑗𝐵𝑙𝐶𝑚𝑒̂𝑖 = (𝛿𝑖𝑙𝛿𝑗𝑚 − 𝛿𝑖𝑚𝛿𝑗𝑙)𝐴𝑗𝐵𝑙𝐶𝑚𝑒̂𝑖

= 𝐴𝑗𝐵𝑖𝐶𝑗𝑒̂𝑖 − 𝐴𝑗𝐵𝑗𝐶𝑖𝑒̂𝑖 = 𝐴𝑗𝐶𝑗𝐵𝑖𝑒̂𝑖 − 𝐴𝑗𝐵𝑗𝐶𝑖𝑒̂𝑖 = (𝐴 ∙ 𝐶)𝐵⃗⃗ − (𝐴 ∙ 𝐵⃗⃗)𝐶 

 


