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the j index goes across row i

from column i+1 (one to the

right of the pivot) to the end

divide the row element

by the pivot element

finally, divide the constant

in row i by the pivot element

Note: we don’t have

to divide a

ii

by itself

to get 1.  We already

know that this will be

the result, and we

never use a

ii
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For row k below the pivot

row i, reduce element k,i

to zero

Note: we don’t have to make

the calculation that creates

the zero, because we know

that’s going to happen, and

because we don’t ever use

that element again.

multiply the j

th

-column element in the

i

th

row by the i

th

-column element

in the k

th

row, subtract the result

from the j

th

-column element in the i

th

row

Note: this is the hardest step

in the algorithm to understand

you need to review it with

the matrix on slide 3 and with

your hand calculations.
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the “big picture”

now, expand

this part

start

do forward pass

do back-

substitution pass

end


Microsoft_Office_PowerPoint_Slide9.sldx
9



the “big picture”



now, expand

this part



start



do forward pass







do back-

substitution pass







end













Ga e

e Bgpsture”





image10.emf
10

Start at the bottom, row n, and step

back up to row 2

create zeros

above the pivot

in row i
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We don’t need to calculate the

zero above the pivot because we

know already that we’re going to

get it.  Also, that element of the

matrix is never used in the algorithm

again.  So, all we have to do is

apply the reduction calculation to

the b-vector element.

Multiply the b-element in row i

by the a-element being reduced,

in row j, column i, and subtract it

away from the b-element in row j,

putting the result in row j

Again, on this one, you need

to study it in comparison with

the matrix on slide 3 and your

hand calculations

reduce row j

above pivot row i

b

j

= b

j 

– a

ji

* b

i
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The Gaussian Elimination algorithm has now been designed

and flowcharted.  It can now be coded in VBA.

We will specify that the values of the 

a

coefficients and the

b

constants are laid out on the spreadsheet.  The results

of the calculation will be displayed in the column to the

right of the 

b

constants.

Spreadsheet Layout

a coefficients

b contants

solutions for x

A

b
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VBA Program “front end”

find the number of 

rows in the coefficient

matrix – this gives n ,

the number of equations

now that we know the number

of equations, dimension the

arrays for the A and b values

create local arrays for the A and b

values with adjustable dimensions

transfer the A and b values from

the spreadsheet to the local

variables Amat and bvec
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Option Explicit
Option Base 1

Sub Gauss ()
Dim Iwat() ks Double, bvec() As Double
Dim i ks Integer, 3 As Integer, k As Integer
Dim n ks Integer
n = Range ("A") .Rovs. Count
ReDin imat(n, n) is Double
ReDin bvec(n] ks Double
Fori=1Ton
For 3= 1Ton

mat (i, 3) = Application.WorksheetFunction.Index (Range("A"), i, 3]
Next 3
bvec(i] = kpplication.WorksheetFunction.Index (Range("d"), i, 1

Hext i
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Gaussian Elimination Algorithm implemented from flowchart(s)

forward pass

normalize pivot

back-substitution pass

reduce below pivot
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VBA Program Back-end

transfer the bvec values (the solution) back

to the spreadsheet to the right of the b range
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VBA Program Back-end

transfer the bvec values (the solution) back

to the spreadsheet to the right of the b range
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Range ("b") . 3elect
etivecell.offset (0, 1).Select
Fori=1Ton

hetivecell.offset(i - 1, 0).Value = bvec(i
Next 1
End Sup
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Testing the Program

named “A”

named “b”

could have also run it directly

from the VBE using F5 or the

Run button

run the macro, here from

Developer         Macros

on the spreadsheet
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Solution displayed after Sub Gauss runs

Solving a bigger problem
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Where to from here with this Gaussian Elimination algorithm?

look for deficiencies and make refinements

There is a problem with the algorithm:

If the algorithm runs into a zero pivot during the forward

pass, it will attempt to divide by that zero, causing it to

fail.  Even with a zero pivot, there may still be a solution

to the set of equations, so this is a real problem.

This is handled with a “pivoting strategy”.

We will deal with this shortcoming in lab this week.
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Start by representing the set of equations in a general form:
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Abstract the coefficients and constants

into an 

A

matrix and 

b

vector

1112131n1

2122232n2

iii,i1ini

kik,i1knk

nin,i1nnn

aaaab

aaaab

aaab

aaab

aaab























Current

pivot

element

Element below

pivot in row k

that is being

reduced


Microsoft_Office_PowerPoint_Slide3.sldx
3



Abstract the coefficients and constants

into an A matrix and b vector





Current

pivot

element

Element below

pivot in row k

that is being

reduced









image1.wmf

1112131n1


2122232n2


iii,i1ini


kik,i1knk


nin,i1nnn


aaaab


aaaab


aaab


aaab


aaab


+


+


+


LLLL


LLLL


MMMOOOOMM


MMMML


MMMMMMLMM


MMMML


MMMMMMLMM


LLLLL




oleObject1.bin





il f v Siiiio el weniesis






