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This JavaScript E-labs learning object is intended for finding the solution to systems of linear equations up to three equations with three unknowns. It also allows us to find the inverse of a matrix. 
Other JavaScript learning objects for decision making in this series are categorized under different areas of applications at the MENU section on this page.
Professor Hossein Arsham   


In entering your data to move from cell to cell in the data-matrix use the Tab key not arrow or enter keys. 
Instructions and Applications: 
1. The unknown variable names are X1, X2, X3,..and X10, depending on if you have one equation, two equations, or three equations with one unknown, two unknown, or three unknown variables, respectively.

2. Starting from left-upper corner, replace as many zeros, in the data-matrix with the coefficients of the unknown variables in the equations together with their right-hand-side values, as needed. The coefficient matrix must be a squared-matrix appearing on the upper left corner of the Data-Matrix, therefore, do not leave any blank rows in between.

3. The JavaScript is based on the Gauss-Jordan (GJ) row operations. The requirement for GJ operations is that the first element in the coefficients-matrix must be non-zero. Therefore, first enter the coefficient of all equations having non-zero X1 coefficient; then enter all other equations. That is, any equation with zero coefficients for X1 must appear at the end of Data Entry Table. 

Numerical Example 1: Consider the following system of equations: 
X2 + X3 = 5
3X1 + X3 = 6
-X1 + X2 = 1

The matrix of the coefficient of the variables is: 

 0    1    1
 3    0    1
-1    1    0

The first entry of the first column is zero, while there is always at least one non-zero element therein. Therefore, we have to rearrange the system of equation in such a way that any equation with zero X1 coefficient appear among the last set of equations. That is, considering an equivalent system of equation: 

3X1 + X3 = 6
-X1 + X2 = 1
X2 + X3 = 5

Solve this equivalent system of equation by entering its coefficient and the RHS values in the Data Entry Table, then click on the "Calculate" button. The output is the solution: X1 = 1, X2 = 2, and X3 = 3, which can be verified by substitutions. 

4. Finding the Matrix Inverse Using System of Equations Solver: To find the inverse of a square matrix of size n, solve n systems of equations with a unit vector as their right hand side. The following numerical example illustrates the process: 

Numerical Example 2: Suppose we wish to find the inverse (A-1) of the following matrix (if it exists) A: 

	
	
	2
	  1

	A
	=
	
	

	
	
	1
	-1


In general, to find the A-1, column by column, solve n systems of equations having the coefficient matrix A, however with n distinct identity vectors as their RHS value. 

For this numerical example, we have to solve the following two systems of equations: 

2X1 + X1 = 1
X1 - X2 = 0 

and 

2X1 + X1 = 0
X1 - X2 = 1

Notice that the coefficient of the variables X1 and X2 are matrix A in both systems of equations, however the RHS are two identity vectors in n=2 dimensional space. 

The solutions, following the above instruction, of the first and second systems of equations provide the first and the second column of the A-1 matrix. 

To find the first column of A-1 solve: 

2X1 + X1 = 1
X1 - X2 = 0 

This gives X1 = 1/3 , X2 = 1/3. To find the second column of A-1 solve: 

2X1 + X1 = 0
X1 - X2 = 1 

This gives X1 = 1/3 , X2 = -2/3. Therefore, A-1p is 

	
	
	1/3
	  1/3

	A-1
	=
	
	

	
	
	1/3
	-2/3


5. Notice: A matrix possessing an inverse is called nonsingular, or invertible. A matrix is called singular if it does not have an inverse. For example, the following matrix is a singular one: 

 1    6    4
 2    4   -1
-1    2    5

Therefore, in applying the above procedure for inverting a matrix, if the matrix is a singular one, then at least of the systems of equations has no solution. 

6. To edit your data, including add/change/delete, you do not have to click on the "clear" button, and re-enter your data all over again. You may simply add, change a number to another in the same cell, or delete a number from a cell by setting its value to zero. After editing, then click the "calculate" button. 

This is helpful in, e.g. finding the inverse of A10x10 matrix, where we have to change the RHS values only. 

For extensive edit or to use the JavaScript for a new set of data, then use the "clear" button. 
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· Bayes' Revised Probability 

· Bivariate Discrete Distributions 

· Comparing Two Random Variables 

· Decision Making Under Uncertainty 

· Determination of Utility Function 

· Making Risky Decisions 
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· ANOVA for Dependent Populations 

· ANOVA: Testing the Means 

· Bayesian Statistical Inference 

· Bivariate Sampling Statistics 

· Chi-square Test for Relationship 

· Compatibility of Multi-Counts 
· Confidence Intervals for Two Populations 

· Descriptive Statistics 

· Determination of the Outliers 

· Empirical Distribution Function 

· Equality of Multi-variances 
· Estimations With Confidence 

· Goodness-of-Fit for Discrete Variables 

· Identical Populations Testing 

· Index Numbers with Applications 

· K-S Test for Equality of Two Populations 

· Lilliefors Test for Exponentially 

· Multiple Regressions 

· Percentage: Estimation & Testing 

· Paired Proportion Test 

· Polynomial Regressions 

· Pooling Means, and Variances 

· P-values for the Popular Distributions 

· Quadratic Regression 

· Sample Size Determination 

· Revising the Mean and the Variance 

· Scattered Diagram and the Outliers 

· Simple Linear Regression 

· Subjective Assessment of Estimates 

· Subjectivity in Hypothesis Testing 
· Test for Several Correlation Coefficients 

· Test for Homogeneity of a Population 

· Test for Normality 

· Test for Uniform Distribution 

· Testing Poisson Process 

· Test for Randomness 

· Testing Several Proportions 

· Testing the Mean 

· Testing the Medians 

· Testing the Correlation Coefficient 

· Testing Two Populations 

· Testing the Variance 

· The Before-and-After Test 

· The Other Means 

· Two-Way ANOVA Test 

· Two-Way ANOVA with Replications 




