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Basic matrix operations in Excel.




April 21, 2006

Matrix multiplication is fairly easy and quick in Excel. It is useful to view rotation of a vector or of a 3-D body represented by three straight lines for the body axes. 

Matrices are extremely helpful in calculating transmission through a series of layers. These could be layers of different index of refraction in an optical filter, or they could be different regions of an acoustic transmission line (open or closed side branches, or wider or narrower sections).

We're now going to do an example of matrix multiplication, but remember you can also do matrix inversion. (It is very clumsy to do the transpose of a matrix, done one row or column at a time).
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A vector V has components (Vx, Vy) seen in the xy frame. 
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This same vector seen in a frame x'y' rotated through an                 y'

angle ( with respect to xy has components (Vx', Vy').
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The components are related by    Vx' =   Vx cos (  + Vy sin (     and





      Vy' = -Vx sin (   + Vy cos (. 

In matrix language, V' = (V, where ( is a  2 x 2 rotation matrix
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Notice that when the x'y' coordinate system is rotated through an angle ( the constant vector V appears to have rotated through an angle -( (it is seen as vector V' in the x'y' coordinate system).

We'll represent V in Excel as a vector of length 1 along the x-axis, namely  (1,0). 

On the next page we show a scroll bar to control the angle (. The value of ( in degrees is located in cell G1, and the value of ( in radians is calculated in cell C1 as  =Pi()/180* G1 .

The vector V is placed in cells D4..D5, and the matrix ( is put in cells A4..B5, using ( from cell C1.


Then V' is placed in cells G4..G5  (remember it is product of matrix ( and vector V ) :


a) one 'selects' cells G4..G5 by dragging over them


b) on the command line at the top one types  =mmult(  then drags over A4..B5, then types a 

comma, then drags over cells D4..D5, then types  )  then presses ctrl-shift-enter

Now the cells G4..G5 contain V' and when we change the slider (scroll bar) these values change accordingly.



You don't type the '{' and '}' . 


Excel does that when you press 



V' = (V

ctrl-shift-enter





( in radians








( in degrees


(calculated from G1)







G1 is the 'linked cell' 











of the scroll bar














[image: image1.jpg]IMULT({A4:85,D4.D5)}

opss137 w4 0

& v
07660444 06427876 1
0642768 07660444 0

i -08 05 04 -02
Yoz








The constant vector V, seen as V' in the rotated 



x'y' coordinate system.  (V' appears to rotate in



the opposite direction of x'y' ).

