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KOS 1110 Computers in Science

Assignment 1 - Questions in Excel

Due date Saturday,  22-11-2003, 10am   

Name : Wan Humairah binti Wan Hussin  

Programme : Bachelor of Mathematical Science 

Matric no : 0236186 

Section : 1

E-mail address : red_mayz @ yahoo.com

Instructor : Dr. Ibrahim Ali Noorbatcha.  

1. What is a spreadsheet program? How does it differ from a word processing program?

      
Spreadsheet program is a program that working with numbers and perform calculation that laid in rows and columns. Meanwhile, a word processing program does not do calculations but is mainly catered for writing documents, and reports. 

2. What is the difference between a worksheet and a workbook? 

	

Worksheet
	Workbook                                          

	
Using a single sheet


	Using multiple worksheets represented       by tabs at the bottom of the Excel screen       


3. How do you copy and move cell contents? 

      
 From the Menu Bar,select Edit Copy and move to the cells where the information is to be copied. Once again from Menu Bar, select Edit Paste than click it where the information is to be copied.                                                

4. How do you use the fill handle to copy contents of cells and to create a sequence? What type of sequences can be created using the fill handle? 

Using the Fill Handle method to copy contents :                                                               
- move the Mouse Pointer over the square in the lower right corner of the selected   cell or cell range. The Mouse Pointer will changed to a cross-hair symbol.                     
- Hold down the left mouse button and drag to copy. 

Using the Fill Handle method to create a sequence:                                                  

-enter the pattern or types of sequence to be replicated.              



- right click with the mouse on the small square(Fill Handle) in the lower right of the cell containing the pattern (the mouse pointer changes to a ‘+’)  



- while holding the right mouse button, drag to select the area to be filled with the matching data.  










- a menu opens; select the “type” of data to be placed in the cells. 

Types or patterns of the sequences that can be created using the Fill Handle:                - consecutive numbers.      
                                                                                   - numbers in a pattern such as odd or even.                                                                    - days of the weeks, months, years, dates, etc.  

5. How do you create custom headers and footers? 


On the View menu, click Header and Footer. To create a header, enter text or graphics in the header area. Or click a button on the Header and Footer toolbar. To create a footer, click Switch Between Header and Footer to move the footer area, enter text or graphics in the footer area. When  we are finished, click Close.    

6. What is a relative cell address reference? How do you change a relative reference to an absolute reference? What is a mixed cell address reference? 

Relative cell address references are the default in Excel. Examples :B6. Addresses are automatically adjusted when calculations are copied to new cells. 

To change a relative reference to an absolute reference:                                                                                                           -Select the cell that contains the formula. In the formula bar, select the reference you want to change and then press F4. Each time you press F4, Excel toggles through the combinations: absolute column and absolute row ( for example, $C$1); relative column and absolute row (C$1); absolute column and relative row ($C1); and relative column and relative row (C1).    

Mixed Cell Address References will allow only the row portion or column portion of the cell reference to be adjusted . Examples: $B12, B$12.                                                                              
                                               

 

7. What is the formula bar? What is the name box? 

Formula bar is set of instruction that tell the program to perform a calculation step by step and then display the result. It is located below the Standard and Formatting Toolbar. 










Name box in the Excel also displays the active cell reference on the left side of the formula bar. To select any cell, click the name box, then enter the cell address of the chosen cell.            

8. What is the difference between erasing the contents of a column and deleting the column? 
      
Erasing the contents of a column = only affect the content of a column :                               

- select the range to be erased  and press Delete.                                                   

- Another way of doing it is using Undo/Redo.                                                                                  
Deleting the column = will affect the whole column :                                                 

- select column letters, then, from the Menu Bar, select Delete Columns     


- or Right click with  the short cut Menu and choose Delete.                                                                                                                         
9. How will you freeze a part of the worksheet? 
      
- using the freezing panes command on the window menu.                                       
- click the cell below the part that we want to freeze.                                               
      
- point to freeze panes and click it.    

10. What is the maximum number of significant digits possible in MS Excel? 
      
The maximum number of those significant digits is up to 15. 
11. What is the difference between a bar chart and a histogram? 
      
Bar chart       - just represent data          







          - can be displayed horizontally and vertically and they usually              


  drawn with a gap between bars.   





Histogram     -  have frequency and data analysis 






          - the bars are drawn immediately next to each other.        
            

12. How will you put the error bars in the x-y plot? Explain using sample data. (hint: See Help facility in Excel) 

Click the data series to which you want to add error bars. On the Format menu, click Selected Data Series. On the x- Error Bars tab or the y-Error Bars tab, select the options you want.   
13. Use of Help facilities in Excel:  You have seen the usage of some simple functions such as log, exp and sin in Excel.  Go through the Help facilities in Excel and study several different types of functions.  Explain the use of at least one uncommon function with a suitable example.  
A) SIN ( Number )                               







Returns the sine of an angle.








Number refers to the angle in radians for which you want the sine .                      


radian = degrees*PI()/180 







Example: SIN (3.5) = -0.350783228  

B) SQRT ( Number ) 









Returns the square root of a number.                     




Number refers to the number for which you want to square root.



Example: SQRT (23) = 4.795831523 

14. Calculation using Formulas: Select any formula (as complicated as possible) from any one of your textbooks. Use Excel to calculate this formula, by entering the constants and the variables separately.  For example:
i. Gas constant = … units

ii. Temperature = …. units

iii. Pressure        =  ..  units

iv. Volume        =   formula 

	Assignment 1 no.14-Calculation using Formulas

	
	
	
	

	
	
	
	

	
	Formula: Magnetic Field, B = (μxI) / (2xπxd) 

	
	
	
	

	
	
	Current (Ampere), I = 
	10

	
	
	Diameter (meter), d = 
	0.015

	
	
	π (constant 1) =
	3.142

	
	
	μ ( constant 2) =
	125.68

	
	
	
	

	
	
	
	

	
	
	Magnetic field, B =
	13333.33333


15. Multiplot: Write down any one formula with two constants (a and b) and one variable (x). (eg. y=a sin(bx) or y=a x + b log (x) …etc).  Use Excel to calculate your chosen formula for a range of x values at five different sets of constant values and tabulate them as x vs y with x in the first column and y in the next four columns as follows. 

Equation:  y=a cos (bx)   

	Assignment 1 no.15- Multiplot
	
	
	
	

	
	
	
	
	
	
	

	
	Equation : y = a cos (bx)
	
	
	

	
	
	
	
	
	
	

	
	NO. 
	          X 
	                                        Y values calculated using 
	 

	
	 
	 
	a= 2       b=  3
	a=  5        b=  8
	a=     4     b=  9
	  a=   1    b=  7

	
	1
	24
	1.956295201
	-4.890738004
	-3.236067978
	-0.9781476

	
	2
	17
	1.258640782
	-3.596699002
	-3.564026097
	-0.48480962

	
	3
	53
	-1.867160853
	2.191855734
	-1.815961999
	0.981627183

	
	4
	8
	1.827090915
	2.191855723
	1.236067978
	0.559192903

	
	5
	36
	-0.618033988
	1.545084972
	3.236067978
	-0.309016994
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Plot all the four curves in the same plot and label them differently.  Comment on the effect of the constants on these plots.

16. Solving Simultaneous Equations: Write a set of five equations with five variables (eg. p, q, r, s, t and u) and solve them using Excel.  Verify your answer by back substitution. 

5p+q-12q+2s-t=-36                                                                                                       20p-3q+9r-5s+4t=66                                                                                               24p+5q-15r+8s-3t=49                                                                                           19p+q-6r-8s+10t=65                                                                                                         3p-7q+21r+s-4t=20      
17. Solver exercise: The following data set is obtained in an experiment:

	R
	V

	0.5
	127.0355

	1.0
	48.0715

	1.5
	12.1348

	2.0
	8.3139

	2.1
	5.3366

	2.2
	3.1064

	2.3
	1.5361

	2.4
	0.5472

	2.5
	0.0689

	2.6
	0.0374

	2.7
	0.3957

	2.8
	1.0921

	2.9
	2.0807

	3.0
	3.3199

	3.1
	4.7728

	3.2
	10.0998

	3.5
	20.7786

	4.0
	31.9924

	4.5
	42.6319

	5.0
	52.1824

	5.5
	60.4667

	6.0
	67.4911


Use the solver module in Excel to fit the data using the equation 

V=a(1-exp(-b(R-c)))2,

where a, b and c are constants to be determined. Use solver to determine these constants.  Calculate the V values using the values of a, b and c that you had found out by excel.  Plot the experimental and the calculated data in the same plot and label them properly.  What is the value of V at R=1.25 and R=c? 
	Assignment 1 no. 17- Solver exercise 
	
	
	
	
	
	

	
	
	
	
	
	
	

	R
	V
	Data
	Residuals
	Square 
	Variables
	

	0.5
	127.0355
	125.5393555
	-1.496144
	2.23844825
	a=
	114.664118

	1
	48.0715
	51.88438531
	3.812885
	14.5380944
	b=
	0.40326660

	1.5
	12.1348
	15.46374843
	3.328948
	11.0818976
	c=
	2.27564116

	2
	8.3139
	1.584974018
	-6.728925
	45.2784448
	
	

	2.1
	5.3366
	0.617742387
	-4.718857
	22.2676171
	SSR=
	207.432355

	2.2
	3.1064
	0.110004304
	-2.996395
	8.97838716
	
	

	2.3
	1.5361
	0.010956262
	-1.525143
	2.32606342
	
	

	2.4
	0.5472
	0.274332069
	-0.272867
	0.07445690
	
	

	2.5
	0.0689
	0.858027528
	0.789127
	0.62272225
	
	

	2.6
	0.0374
	1.723755128
	1.686355
	2.84379361
	
	

	2.7
	0.3957
	2.836726402
	2.441026
	5.95860989
	
	

	2.8
	1.0921
	4.165359762
	3.073259
	9.44492556
	
	

	2.9
	2.0807
	5.681011797
	3.600311
	12.9622450
	
	

	3
	3.3199
	7.357730202
	4.037830
	16.3040727
	
	

	3.1
	4.7728
	9.172026609
	4.399226
	19.3531947
	
	

	3.2
	10.0998
	11.10266776
	1.002867
	1.00574375
	
	

	3.5
	20.7786
	17.41023079
	-3.368369
	11.3459111
	
	

	4
	31.9924
	28.79383082
	-3.198569
	10.2308447
	
	

	4.5
	42.6319
	40.2145308
	-2.417369
	5.84367386
	
	

	5
	52.1824
	50.96339167
	-1.219008
	1.48598131
	
	

	5.5
	60.4667
	60.69395501
	0.227255
	0.05164483
	
	

	6
	67.4911
	69.27871915
	1.787619
	3.19558223
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	           R
	           V
	
	
	
	
	

	1.25
	30.08933189
	
	
	
	
	

	2.2756412
	2.13130E-14
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18. Grades distribution: Consider a class consisting of 12 to 20 students.  Create their mark list in their final exam.   The list should contain their names and their marks in two columns. Use the nested “if condition” to determine their grades (eg. A, B ….) and list them in the third column.  Present their grade distribution as a histogram and as a pie chart. 
	Assignment 1 no.18 -Grades Distribution
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	Names 
	   Marks 
	    Grade
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	Qis
	65
	      D
	
	
	

	Zul
	73
	      C
	
	
	

	Nor
	58
	      E
	
	
	

	Dan
	83
	      B
	
	
	

	Ira
	42
	      F
	
	
	

	Din
	67
	      D
	
	
	

	Izzi
	90
	      A
	
	
	

	Diyat
	52
	      E
	
	
	

	Safar
	61
	      D
	
	
	

	Khairi
	49
	      F 
	
	
	

	Dina
	64
	      D
	
	
	

	Missy
	87
	      B
	
	
	
	
	
	
	
	

	Seri
	31
	      F
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	Grade
	Number of students
	
	
	

	A
	1
	 
	
	
	

	B
	2
	 
	
	
	

	C
	1
	 
	
	
	

	D
	4
	 
	
	
	

	E
	2
	 
	
	
	

	F
	3
	 
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


19.
Computerization of the laboratory report:  Present any of your laboratory report involving detailed calculations and graphs, as an Excel workbook.  Your report should be self-contained and contain all the details to verify your graphs and results.  In short it should look as lab report that you would submit after completing your experiment.

20.
Exercises done in the computer lab: Present a complete report of all the excel exercises done during the Week 2 lab hours. 

	Assignment 1 no. 20 (Scientific Application with Excel) 
	
	

	
	
	
	
	
	

	Coefficient Matrix (2x2)
	Costant Vector
	Solution Vector
	
	

	3
	-1
	5
	2
	
	

	-2
	10
	6
	1
	
	

	
	
	
	
	
	

	Determinant of Coefficient Matrix
	
	
	

	28
	
	
	
	
	

	
	
	
	
	
	

	x1 coefficient matrix
	
	
	
	

	5
	-1
	
	
	
	

	6
	10
	
	
	
	

	x2 coefficient matrix
	
	
	
	

	3
	5
	
	
	
	

	-2
	6
	
	
	
	

	 
	 
	 
	 
	 
	 

	
	
	
	
	
	

	Answer Example 1-Matrix
	
	
	
	

	
	
	
	
	
	

	Coefficient Matrix (2x2) 
	Constant Vector 
	Solution Vector
	
	

	16400
	3870
	0.957
	4.45E-05
	
	

	3990
	6420
	0.555
	5.88065E-05
	
	

	
	
	
	
	
	

	Determinant of Coefficient Matrix
	
	
	

	89846700
	
	
	
	
	

	
	
	
	
	
	

	x1 coefficient matrix 
	
	
	
	

	0.957
	3870
	
	
	
	

	0.555
	6420
	
	
	
	

	
	
	
	
	
	

	x2 coefficient matrix 
	
	
	
	

	16400
	0.957
	
	
	
	

	3990
	0.555
	
	
	
	

	 
	 
	 
	 
	 
	 

	
	
	
	
	
	

	Answer Example 2- Matrix
	
	
	
	

	
	
	
	
	
	

	Coefficient Matrix (3x3)
	
	Constant Vector 
	Solution Vector
	

	7
	2
	-1
	15
	4
	

	1
	-1
	15
	112
	-3
	

	-9
	0
	2
	-22
	7
	

	
	
	
	
	
	

	Determinant of Coefficient Matrix
	
	
	

	-279
	
	
	
	
	

	
	
	
	
	
	

	x1 coefficient matrix  
	
	
	
	

	15
	2
	-1
	
	
	

	112
	-1
	15
	
	
	

	-22
	0
	2
	
	
	

	
	
	
	
	
	

	x2 coefficient matrix 
	
	
	
	

	7
	15
	-1
	
	
	

	1
	112
	15
	
	
	

	-9
	-22
	2
	
	
	

	
	
	
	
	
	

	x3 coefficient matrix
	
	
	
	

	7
	2
	15
	
	
	

	1
	-1
	112
	
	
	

	-9
	0
	-22
	
	
	

	 
	 
	 
	 
	 
	 

	
	
	
	
	
	

	Answer Example 3- Matrix
	
	
	
	

	
	
	
	
	
	

	Coefficient Matrix (3x3)
	
	Constant Vector
	Solution Vector 
	

	12200
	3210
	290
	0.846
	        6.46674E-O5
	

	4140
	6550
	990
	0.4
	1.42E-05
	

	3000
	2780
	8080
	0.555
	2.55E-05
	

	
	
	
	
	
	

	Determinant of coefficient matrix 
	
	
	

	5.12E+11
	
	
	
	
	

	
	
	
	
	
	

	x1 coefficient matrix 
	
	
	
	

	0.846
	3210
	290
	
	
	

	0.4
	6550
	990
	
	
	

	0.555
	2780
	8080
	
	
	

	
	
	
	
	
	

	x2 coefficient matrix 
	
	
	
	

	12200
	0.846
	290
	
	
	

	4140
	0.4
	990
	
	
	

	3000
	0.555
	8080
	
	
	

	
	
	
	
	
	

	x3 coefficient matrix
	
	
	
	

	12200
	3210
	0.846
	
	
	

	4140
	6550
	0.4
	
	
	

	3000
	8080
	0.555
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


	SOLVING EQUATIONS IN EXCEL USING SOLVER:

	
	
	
	
	

	
	
	
	X=
	0.999999453

	
	
	
	Y=
	2.000000124

	
	
	
	Z=
	2.999999404

	
	
	
	
	

	
	
	
	
	

	
	
	
	Eqn 1=
	-7.96071E-07

	
	
	
	Eqn 2=
	-1.81431E-06

	
	
	
	Eqn 3=
	7.69681E-07

	
	
	
	Ans=
	4.51787E-12

	
	
	
	
	

	
	
	
	
	

	MATRIX OPERATIONS IN EXCEL
	
	

	
	
	
	
	

	
	
	A=
	2
	3

	
	
	
	4
	5

	
	
	
	
	

	
	
	B=
	5
	6

	
	
	
	7
	8

	
	
	
	
	

	The sum of A and B=
	C=
	7
	9

	
	
	
	11
	13


	Graphing with MS Excel
	
	
	
	
	

	
	
	
	
	
	
	

	Height (cm)
	Weight (kg) 
	
	SUMMARY OUTPUT
	
	

	132
	54
	
	
	
	
	

	134
	53
	
	Regression Statistics
	
	

	145
	56
	
	Multiple R
	0.912032185
	
	

	147
	57
	
	R Square
	0.831802707
	
	

	165
	68
	
	Adjusted R Square
	0.810778045
	
	

	187
	73
	
	Standard Error
	4.86902541
	
	

	197
	77
	
	Observations
	10
	
	

	201
	79
	
	
	
	
	

	234
	73
	
	ANOVA
	
	
	

	245
	82
	
	 
	df
	SS
	MS

	
	
	
	Regression
	1
	937.9407325
	937.9407325

	
	
	
	Residual
	8
	189.6592675
	23.70740844

	
	
	
	Total
	9
	1127.6
	 

	
	
	
	
	
	
	

	
	
	
	 
	Coefficients
	Standard Error
	t Stat

	
	
	
	Intercept
	22.3076685
	7.301372814
	3.055270436

	
	
	
	Height (cm)
	0.251216181
	0.039939438
	6.289927756
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	Assignment 1 no. 17- Solver exercise 
	
	
	
	
	
	

	
	
	
	
	
	
	

	R
	V
	Data
	Residuals
	Square 
	Variables
	

	0.5
	127.0355
	125.5393555
	-1.496144
	2.23844825
	a=
	114.664118

	1
	48.0715
	51.88438531
	3.812885
	14.5380944
	b=
	0.40326660

	1.5
	12.1348
	15.46374843
	3.328948
	11.0818976
	c=
	2.27564116

	2
	8.3139
	1.584974018
	-6.728925
	45.2784448
	
	

	2.1
	5.3366
	0.617742387
	-4.718857
	22.2676171
	SSR=
	207.432355

	2.2
	3.1064
	0.110004304
	-2.996395
	8.97838716
	
	

	2.3
	1.5361
	0.010956262
	-1.525143
	2.32606342
	
	

	2.4
	0.5472
	0.274332069
	-0.272867
	0.07445690
	
	

	2.5
	0.0689
	0.858027528
	0.789127
	0.62272225
	
	

	2.6
	0.0374
	1.723755128
	1.686355
	2.84379361
	
	

	2.7
	0.3957
	2.836726402
	2.441026
	5.95860989
	
	

	2.8
	1.0921
	4.165359762
	3.073259
	9.44492556
	
	

	2.9
	2.0807
	5.681011797
	3.600311
	12.9622450
	
	

	3
	3.3199
	7.357730202
	4.037830
	16.3040727
	
	

	3.1
	4.7728
	9.172026609
	4.399226
	19.3531947
	
	

	3.2
	10.0998
	11.10266776
	1.002867
	1.00574375
	
	

	3.5
	20.7786
	17.41023079
	-3.368369
	11.3459111
	
	

	4
	31.9924
	28.79383082
	-3.198569
	10.2308447
	
	

	4.5
	42.6319
	40.2145308
	-2.417369
	5.84367386
	
	

	5
	52.1824
	50.96339167
	-1.219008
	1.48598131
	
	

	5.5
	60.4667
	60.69395501
	0.227255
	0.05164483
	
	

	6
	67.4911
	69.27871915
	1.787619
	3.19558223
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	           R
	           V
	
	
	
	
	

	1.25
	30.08933189
	
	
	
	
	

	2.2756412
	2.13130E-14
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	time
	Al13#2

	0.666667
	84.59824

	1.000000
	78.51778

	1.333333
	71.7586

	1.666667
	64.57049

	2.000000
	60.6578

	2.333333
	56.07768

	2.666667
	51.29356

	3.000000
	46.85324

	3.333333
	42.74232

	3.666667
	39.14049

	4.000000
	35.72783

	4.333333
	32.82424

	4.666667
	30.06691

	5.000000
	27.85638

	5.333333
	25.64641

	5.666667
	23.39814

	6.000000
	21.52553

	6.333333
	19.8116

	6.666667
	18.26188

	7.000000
	17.0676

	7.333333
	15.51211

	7.666667
	14.49668

	8.000000
	13.46135

	8.333333
	12.5865

	8.666667
	12.08511

	9.000000
	10.88754

	9.333333
	10.17969

	9.666667
	9.519562

	10.000000
	9.163994

	10.333333
	8.662764

	10.666667
	8.128461

	11.000000
	7.45005

	11.333333
	7.11257

	11.666667
	6.938831

	12.000000
	6.255451

	12.333333
	6.076879

	12.666667
	6.076879

	13.000000
	5.72133

	13.333333
	5.398988

	13.666667
	5.03842

	14.000000
	5.03842

	14.333333
	4.701138

	14.666667
	4.705618

	15.000000
	4.701138

	15.333333
	4.527225

	15.666667
	4.527225

	16.000000
	4.022737

	16.333333
	4.022737

	16.666667
	4.022737

	17.000000
	4.022737

	17.333333
	3.843987

	17.666667
	3.685257

	18.000000
	3.670074

	18.333333
	3.511344

	18.666667
	3.670074

	19.000000
	3.488256

	19.333333
	3.506303
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General instructions for exercises in Excel  (Read these instructions carefully)

For maximum credits, use as many Excel options as possible.  Fit all the information within the screen size.  If it is more than a screen size use the next worksheet and name them creatively.  All the worksheets should be self explanatory with appropriate tiles and explanations.  In all the MS Word documents use the view and header/footer option to automatically include the name, date and time of the file while printing the documents.  In all the worksheets use the page setup and header/footer option to automatically include the name, date and time of the file while printing the excel worksheets.  Protect your workbooks (refer the last slide of my Excel presentation or Help in Excel) using the name of the file as the password.  All the information except the information to be input by the users should be locked.  


After you have completed each assignment put all the files (virus free) in a single folder, compress them using winzip and email (ibrahiman@iiu.edu.my) the final zipped file to me.  All of your assignments should carry your name, matric card no, section no., degree program name, email address and the web page address of the assignment.  The name of the final zipped file should have the form 1mohd.zip, where 1 refers to assignment number and mohd refers to your name.  Send both the printed and the electronic versions of your assignments before the due date.  Once you have built your home page you should publish your assignments in your home pages.  For evaluation purposes, the date of submission of the printed version would be taken as the correct submission date.   All of your assignments should have complete particulars (inside the files) such as the course name, assignment number, due date, submission date, your name, your degree program, student ID number, section number, your email address, home page address, instructors name, questions and answers.

Each assignment will be graded using the following scheme:

Submission on or before the due date 
2 marks (ZERO marks for late submission)

Follow the instructions as above 

2 marks

Answer all the questions 


2 marks

Originality, creativity and critical analysis
4 marks
Total
10 marks

	Assignment 1 no. 16- Solving Simultaneous Equation
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	5p+q-12r+2s-t=-36
	
	
	
	
	
	
	
	

	
	20p-3q+9r-5s+4t=66 
	
	
	
	
	
	
	
	

	
	24p+5q-15r+8s-3t=49
	
	
	
	
	
	
	

	
	19p+q-6r-8s+10t=65
	
	
	
	
	
	
	
	

	
	3p-7q+21r+s-4t=20
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	Coefficient matrix (5x5) 
	
	
	
	Solver constant
	Solution Vector 

	
	
	
	
	
	
	
	
	
	
	

	
	5
	1
	-12
	2
	-1
	
	-36
	
	2
	

	
	20
	-3
	9
	-5
	4
	
	66
	
	7
	

	
	24
	5
	-15
	8
	-3
	
	49
	
	5
	

	
	19
	1
	-6
	-8
	10
	
	65
	
	10
	

	
	3
	-7
	21
	1
	-4
	
	20
	
	13
	

	
	
	
	
	
	
	
	
	
	
	

	
	Determinant of coefficient matrix 
	
	
	
	
	
	

	
	31395
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	x1 coefficient matrix 
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	-36
	1
	-12
	2
	-1
	
	
	
	
	

	
	66
	-3
	9
	-5
	4
	
	
	
	
	

	
	49
	5
	-15
	8
	-3
	
	
	
	
	

	
	65
	1
	-6
	-8
	10
	
	
	
	
	

	
	20
	-7
	21
	1
	-4
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	x2 coefficient matrix 
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	5
	-36
	-12
	2
	-1
	
	
	
	
	

	
	20
	66
	9
	-5
	4
	
	
	
	
	

	
	24
	49
	-15
	8
	-3
	
	
	
	
	

	
	19
	65
	-6
	-8
	10
	
	
	
	
	

	
	3
	20
	21
	1
	-4
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	x3 coefficient matrix 
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	5
	1
	-36
	2
	-1
	
	
	
	
	

	
	20
	-3
	66
	-5
	4
	
	
	
	
	

	
	24
	5
	49
	8
	-3
	
	
	
	
	

	
	19
	1
	65
	-8
	10
	
	
	
	
	

	
	3
	-7
	20
	1
	-4
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	x4 coefficient matrix 
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	5
	1
	-12
	-36
	-1
	
	
	
	
	

	
	20
	-3
	9
	66
	4
	
	
	
	
	

	
	24
	5
	-15
	49
	-3
	
	
	
	
	

	
	19
	1
	-6
	65
	10
	
	
	
	
	

	
	3
	-7
	21
	20
	-4
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	x5 coefficient matrix 
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	5
	1
	-12
	2
	-36
	
	
	
	
	

	
	20
	-3
	9
	-5
	66
	
	
	
	
	

	
	24
	5
	-15
	8
	49
	
	
	
	
	

	
	19
	1
	-6
	-8
	65
	
	
	
	
	

	
	3
	-7
	21
	1
	20
	
	
	
	
	


