
Name ______________________ 

Exercise 8 G Function
Objective: 

· Create G function in Microsoft Excel
· Plot G function with Excel’s Graph Wizard

Task: In this exercise you will create G Function for those 12 random XY coordinates using the same procedure in Exercise 4.
Steps:

1. Run Microsoft Excel. Save the workbook as Ex8.xls.
2. For this exercise, you are going to generate 12 random points using the same procedure in Exercise 4. This time, use the formula =100* RAND() in cell B3-B14 and C3-C14. This formula generates a random number 0-100.
3. In Row 1 Column F, type Distance Matrix:
4. In the cells on Row 2 from Column F to Q, type 1, 2, …,12 respectively. Each cell serves as an ID for each of those 12 points.
5. In the cells on Column E from Row 3 to 12, type 1, 2, …,12 respectively. Each cell serves as an ID for each of those 12 points.

6. Next step you will create a 12 by 12 distance matrix, with each cell of this matrix recording the distance between a pair of points (out of 12 points). So you will fill all the cells in Row 3-14 and Column F-Q. 
7. In the cell Row 3 Column F, type =SQRT(($B3-VLOOKUP(F$2,$A$3:$B$16,2,FALSE))^2+($C3-VLOOKUP(F$2,$A$3:$C$16,3,FALSE))^2). This is an Excel formula for calculating distance between point 1 to itself. The value of course should be zero.

8. Copy cell Row 3 Column F, paste it cells in Row 3-14 and Column F-Q. You just create a distance matrix between these 12 points. Notice that the diagonal cells all have value of zero.
Why? __________________________

9. Delete zeros in the diagonal cells. Just leave them blank.
Why remove them? __________________________

10. Next is to calculate the minimum distance for each point.

11. Type d_min in the cell D2.  Type =MIN(F3:O3) in the cell D3. This is the formula for getting the minimum values between cells F3-Q3.
12. Copy cell D3 and paste in to cells from D3-D14.
13. In cell D15, type =AVERAGE(D1:D14). 

The result of this formula? __________________________

What is this? Explain _________________________

14. Type G Function: in cell F15.
15. Type “0, 1, …, 40” in cell E16 to E56 respectively. Each cell serves as an interval for calculating frequency of NNDs in D3-D14. 
16.  Type =FREQUENCY(D3:D14,E16:E56) in cell F16. Select all cells from F16-F56. Press F2 key on the keyboard. Press CTRL+SHIFT+ENTER. Each cell value in F16-F56 is the counts for NNDs between 2 consecutive intervals in E16-E56.
17. Next step is to calculate the cumulative frequency for NNDs between 2 consecutive intervals in E14-E54. Type =G15+F16/12 in G16. Copy G16 and paste it in cell G16-G56. 
What are these cumulative frequencies? ___________________

18. Select cells G16-G56. Use Excel Graph Wizard to draw a G Function graph. Choose Line type. Set data label to cells E16-E56. Set the chart title to G Function (Random Points). Set Category (X) axis Distance and Category (Y) axis Cumulative Frequency. Place the chart in the same sheet.
19. Click Save button [image: image1.bmp] several times. Notice the changes in the workbook, especially G Function Graph.
