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“Relative” vs. “Absolute” Cell Referencing
Each formula or function in a worksheet is entered once only and then copied to all other cells where it is required.  This is a tremendous time-saver and is an absolute necessity in large worksheets.  What makes this possible is the principle of relative cell referencing.

PRIVATE 
I.   Relative Cell Referencing

“When a formula or function is copied to a new cell, all cell references in the formula are automatically adjusted, relative to the new location of the formula or function.”

That is, the new cell references are exactly the same distance from the new location of the formula as the original ones were from the original location of the formula.


Some examples:


1.
Suppose cell D5 contains this formula:
=(B5 + C5) / 2



If we then copy the formula to D6, the formula in D6 will read: 
=(B6 + C6) / 2


Why?
In copying from D5 to D6 we kept the formula in the same column but moved it “down” one row (i.e., increased the row by one).  Therefor, each cell referenced in the D6 formula has the same column reference as before, but each row reference is automatically increased by one. 


2.
Suppose cell K9 contains this function:
=SUM(K4:K7)



If we then copy the formula to L9, the formula in L9 will read: 
=SUM(L4:L7)


Why?
In copying from K9 to L9 we kept the formula in the same row but moved it one column to the right (i.e., increased the column by one).  Therefore, each cell referenced in the L9 formula has the same row reference as before, but each column reference is automatically increased by one.


Relative cell referencing is the default mode in Excel (and in all other spreadsheet programs). In computer-speak, a default is what you get unless you specifically request something else.

II.   Absolute Cell Referencing


“When absolute cell referencing is used and a formula is copied to a new location, the cell references in the formula do not change, regardless of the new location of the formula.”


The dollar sign ($) is used to indicate an absolute cell reference.


Example:
Suppose cell G6 contains this formula:
=F6 * $A$3





If we copy the formula to G7, the formula in G7 will read:
=F7 * $A$3




Why? The “F6” in the original formula is a relative reference and so is automatically adjusted accordingly.  But the “$A$3” is an absolute reference and so remains unchanged.

III. Mixed Cell Referencing


For any individual cell reference, there are four possibilities:

1. Both row and column may be relative (e.g., B4).

2. Both row and column may be absolute (e.g., $B$4).

3. The row may be relative but the column absolute (e.g., $B4).  In this case, the row reference may change when the formula is copied, but the column referenced will always be column B.

4. The column may be relative but the row absolute (e.g., B$4).  In this case, the column reference may change, but the row referenced will always be row 4.


The good news is that mixed references - such as those in 3. and 4., above - are relatively rarely used.  (
IV. The F4 Key


The function key F4 is used to toggle through the four different types of cell references.  Simply select a cell containing a formula and click in any cell reference in the formula bar.  Then, press F4 repeatedly to change the cell reference to any of the four types listed above.

V.  Summary

“When a formula is copied to new locations, if each formula will access a different cell or range, then relative referencing must be used.  Otherwise, if each formula will access the same cell or range, then absolute referencing must be used.”
· Examples of formulas that require relative and absolute cell references will be given in class
