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2.1 Writing a Formula in Excel

\/ .
*%* Components of a Formula in Excel

(] A formula always starts with equal sign (=), to let Excel
knows that this cell contain a formula.

u Mathematical operators such as +, -, *, /
o Numbers, cell references, and/or functions.

** Mathematical Operators

+ Addition =71+12
- Subtraction =15-5
* Multiplication =8*3
/ Division =15/5
- (in front of a number) Negative value =-10
A Power =573
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2.1.1 Order of Precedence

*%* In a formula with multiple operators, the order of
precedence will tell you which one will be performed

first, from higher precedence to lower precedence.

** In case of Parenthesis (()) the part inside the
parenthesis will be performed first.

\/ . .
*%* In case with two operators with the same precedence,

excel will perform calculation from left to right.
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2.1.1 Order of Precedence

Order of Precedence Symbols
1. Parenthesis ()
2. Semicolon and comma (for cell reference) :and ,
3. Negation -
4. Percent %
5. Power .
6. Multiplication and Division *and /
7. Addition and Subtraction + and -
8. Concatenation (for text) &
9. Comparison = <, 2, <5, >5,<>
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2.1.1 Order of Precedence

Example formula and order of Precedence

Formula Order of Operations

=3%4/2 =12/2
=6

=15-3/2-1 = 15-(3/2)-1
=15-1.5-1
=12.5

=-20+2*-1 = -20+(2*-1)
=20 + -2
=-22
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2.1.1 Order of Precedence

Example 1. If we put formula =5*2-1%(3/2) on cell A1

Mr. A tried to perform calculation by himself, to see how
Excel works. He calculated the results using the following

steps.
a) =572-1%(3/2)

b) =(5*2)-1*1.5
c) =(25-1)*1.5
d) =24*1.5

e) =36

Question: Are these steps correct? If not, where did they go

wrong, and how can we correct it?
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2.1.1 Order of Precedence

Correct

Mr. A’s Answers
Answer

a) =5"2-1*(3/2) a) =5"2-1%(3/2)
b) =(542)-1*1.5 b) = (542)-1*1.5
| c) =(25-1)*1.5 | [¢) =25-(1"1.5) |
d) =24*1.5 d) =25-1.5
e) =36 e) =23.5
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2.1.1 Order of Precedence

Example 2. If we put formula =22322/2*3*10 on cell B1

Ms. B tried to perform calculation by himself, to see how

Excel works. She calculated the results using the following

StePS. 1) = 24342724310

b) =(243)*2/(2”3)*10
c) =(872)/(8*10)

d) =64/10

e) =64

Question: Are these steps correct? If not, where did they go

wrong, and how can we correct it?
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2.1.1 Order of Precedence

Correct Ar;s\weg

a) =2/"372/2*3*10

Ms. BsAang

a) = 2"3"2/2"3*10

) = (21\3)1\2/(2/\3)*10 b) _= (_21\3_)1\2_/(2:3)*10

Ic) —EaE)] | =20

) =64/80 d) =(64/8)*10

e) =8*10

\\e) =0.8 /
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2.1.2 Using Cell Reference

** In term of cell name and function name, Microsoft Excel is case-
insensitive, it treats capital letter (A) and lowercase letter (a) as the

same.
\7/ .
** When you reference a cell, a color box will appear around the cell

with the same color as the cell name.

Example We want to find the SUM v 1 X  fo || =A1+A34B1+b6
sum of values on cells A1, A3, | A ___B_______{:_. D E|F | 6
B1, and B6 and putitoncellD1 | 1| 10l 11 |=A1+A3+B1+b6
2 20 2
(1) Click cell D1 3, 30 3
4 40 4
(2) Type =A1+A3+B1+b6 5 50 5
(3) Press Enter to finish the 6 60| 6]
7 70 7

formula
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2.1.3 Error Messages from Formula

(1) #DIVI/0! Division by zero
> For example, =A1/B1 While the value of B1 is 0.
(2) #VALUE! Wrong type in a function
> For example, =A1/B2 While the values of A1 and/or B2 are
Text
(3) #NAME? Wrong cell or function name
> Forexample, =A1/AAAA1

(There is also ##HHHHH, which will occur when the cell isn’t wide

enough.) | © v fc | =A1/AAAA1
A | B C D
| r “(1) =A1/B1
1| 1000 _#pv/OL <
A __#VALUE! «(2)=A1/B2
| 0 |_#naME? | (3) =A1/AAAA1
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2.2 Functions in Excel

Functions are provided formulas for various purposes.
For examples, SUM for finding summation, MIN for finding
minimum value. Microsoft Excel has provided and groups these
functions for ease of use under Function Library group in

Formulas tab.

File Home Insert Page Layout Formulas

fx E AutoSum - Logical = E Lookup & Reference ~
Recently Used ~ [ Text~ 1Bl Math & Trig -
| ¥y " g
nsert
Eireben IE Financial ~ E Date & Time - |! More Functions =

Function Library
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2.2.1 Using Functions in Excel

4

y

File

Home

AutoSum

In=ert

-

Page Layout

Logical —

E Lookup & Reference —

o

ln=ert

(1) Click Formulas tab, (
the click fxInsert

Function button.

(2) Or Click f_ button at the formula bar.

( | search for a function:
~

Insert Function dialog will appear,

where you can:

Search for a function:

Search of a function by keywords

Or select a category: look for a

function by group.

Help on this function : read help text about

the function you are selecting.
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/\ :3::1’ 11) ~

IQ Recently Used ~
Function ‘E Financial

™~

Text - IE] math 8 Trig ~
IE Date & Time - Ig More Functions =
Function Library
P d ~

( & \
/

/ i _(i)

Insert Function

——

~

- =

N\

L - -
Type TbiTef description of what you want to do and then
Lok Gae — -
—

Or select a gategnry:/\Mnst Recently Used
-

Most Recently Used
All

Financial

Date & Time

Math & Trig
Statistical

Lookup & Reference
Database

Text

e e -

Select a function:

HYPERLIME
COUMNT
RAAX :

Logical
STDEV{inumber1, nu Information
Thiz function is avail Engineering ¥ d earlier.
Estimates standard deviation based on a sample [ignores logical values and
text in the sample}.

]

-
Help on this fundion

bl

—




2.2.1 Using Functions in Excel

Insert Function

Example of Searching | (2)

Search for a function:

standard deviation (1) Go
(1) Under Search for a function Or select  category: | Recommended 9
type standard deviation Selectafundtion: | _ — - - ---------___
] R . |
(2) Click Go button |~ |STDEVA ~
(/ STDEV.P \|
(3) Under Select a function .| |pave (3) K
| ~ LSTDEVP _ -7
NORM. IV - W

List of functions that are

-
-
-
—— o —— =

STDEV(numberd, nuimber2:..3
re|ated tO standard This function is available for compatibility with Excel 2007 and earlier,
Estimates standard deviation based on a sample (ignores logical values and

. g . text in the sample].
deviation will appear

Help on this fundcion 0K Cancel

This will summarize the structure and purpose of the function
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2.2.1 Using Functions in Excel

Structure of a Function

function_name(argument1, argument2,...)

> We refer to a function by its function name such as,
SUM, AVERAGE.

> The arguments follows the function name, inside the
parentheses. This will be inputs for the function.
Arguments can be cell reference, condition, text,
number, etc. For some functions, order of

arguments is important.
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2.2.1 Using Functions in Excel

Example of Function’s Structure

= SUM (number1, number2, ...)

¥  The function name is SUM. It will calculate the

summation of arguments Number1, Number2, ...
"  For SUM’s arguments, there can be two types:
(1) Direct value: = SUM(1700, 9800, 7200)
(2) Cell reference: = SUM(A4:D7)
or =SUM(A1, A4:D7)
or =SUM(700, A4:D7)
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2.2.1 Using Functions in Excel

Example of SUM usage to find summation of values in cell A1,
A3, B1, B5 and B6. The result will be at cell D1

Method 1 Type =SUM(A1, A3, B1, B5, B6) on cell D1

and press Enter

/

B6 v | x /5 =SUM(A1,A3,B1,B5,B6) D1 v [ J || =SUM(A1,A3,B1,B5,B6)
-~ A B 2 C Q E 4| A | B l € Q E | F I G I
ot 108 1} =SUM(A1,A3,B1,B5,B6) 1 10 1 52|

2 ___2 2 2. 20 2

3 [ __30i 3 3| 30 3

4 40 4 1 40 4

5 SD'I 5li 5 50 S5

6 60, 6 6 60 6

7 70 7 7 70 7

] R
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2.2.1 Using Functions in Excel

Method 2: using Insert Function dialog.
(2) Click f_Button ]

Function Arguments 4 X

)] v X K = SUM

4 A_| B | c WIS E | F G| H Numbert | 41,43,81,65 86 %} ;
1 10 1 |= J . Number2 G| = number
2| 0 2 : {(1) Click cell =
3| 30 3 ; .
4 40 4 et Finction l\m (5) Input arguments for SUM function ]
5 50 5 Search for a funct

1 , Adds all the numbers in a range of cells.
6 60 6 Type a brief description of what you want to do a1
il 70 7 dick Go. _ Numberi: numberl number2... are 1 to 255 numbers to sum. Logical values and
8 ? Or select 3 category:  Most Recentty Used text are ignored in cells, included if typed as arguments.
-g' 1 L

) Select a functiop: .
10 ' Formula result = 52 (6) Click OK
11|

' Help on this function
12 Help omn this fundion oK Cancel
13
:‘;. (3) Under Select a function, click SUM]
16
7 Adds all the numbers in 3 range of cells.
1 we | Sheet3 | Heip on this function ok Cancel (4) Click OK
Sl )1 1FIJ0 I NS
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2.2.1 Using Functions in Excel

Method 2: using Insert Function dialog. (cont.)

How to select cells form worksheet as arguments.

Function Arguments (1) Click [E
S5UM &
Numbert | A%:Ci B = 0010
Klvirbard | !E —  rmiimbbar
B6 * i X « f | =5UM(A1,A3,B1,B5,86)
- ~
(2) Select cells A1, A3, B1, 4 A B M C D E
. 10 1!\ |=SUM(A1,A3,B1,B5,B6
B5 and B6. Use Ctrl-click 21 ""ih""“"'i* \ (AL:A3,81,8586)
I~ 35! i
to add individual cells in 3203 i o P
i -ty | Al1,A3,B1,B5,66
selection 5“. 50, 37 i j
6\ 60i___ 6 ! (3) Click
AN 7,

il | = |
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2.2.2 Using Range of Data for Functions

Range of Data, or “block” of contiguous cells, can be
use for argument. You can specify a range by using : (Colon)
to specify the block from top-left corner cell, following by the

colon, follow by the lower-right corner of the block.

[ Starting Cell (top-left corner) : Ending Cell (lower-right corner) J

Example

If you want to find a summation of values in cells A1 to B5

You can use the following formula =sum(A1:B5)
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2.2.3 Examples of Functions in Excel

Statistical Functions

Function Purpose
MIN(number1, number2, ...) Find minimum value of arguments
MAX(number1, number2, ...) Find maximum value of arguments

AVERAGE(number1, number2, ...) | Find average value of arguments

STDEV.P(number1, number2, ...) | Find population standard deviation of

arguments
COUNT(value1,value2, ...) Count cell in range that contains number
COUNTA(value1,value2, ...) Count cell in range that is not empty
COUNTIF(range, criteria) Count cell in range that satisfy the criteria
(condition)
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2.2.3 Examples of Functions in Excel

Mathematical Functions

Function Purpose

SUM(number1, number2, ...) | Return summation of arguments

INT(number) Convert argument into integer
ABS(number) Find absolute value of argument
SQRT(number) Find square root of argument

ROUND(number, num_digits) | Round number argument to the

decimal points of num_digits
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2.2.3 Examples of Functions in Excel

X Example of Functions Usages

| A | B

1305123 30.5[ =ROUND(A1,1)
2 | 30.5123 31| =ROUND(A2,0)
3 30.5123 30[ =INT(A3)

4 30.5123 5.523793986| =SQRT(A4)

5 16 4| =SQRT(A5)
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2.2.3 Examples of Functions in Excel

\/ .
*%* More Example of Functions Usages

A B
1 10
2 20
3 30
4 40
il 20 Formula Result
6 60
7 70 =SUM(B1:B7) 280
8 |sum 280 =MIN (B1:B7) 10
9 ‘min 10
10 |max 70 =MAX(B1:B7) 70
11 |mean 40 =AVERAGE(B1:B7) 40
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2.2.3 Examples of Functions in Excel

\/ .
** More Example of Functions Usages

Al R Bl
i 10

2 | 20

5 30

g 40

5 50

6 | 60

7 70 Formula Result
8 |sum 280 — :

B o COUNT(A1:B11) 11
10 max 70 =COUNTA(A1:B11) 15
Smean = =COUNTIF(B1:B11,>=60") |4
13 =COUNTIF(B1:B11, “min”) |1
14

| Sheetl

Ready
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2.2.3 Examples of Functions in Excel

’:‘ Date & Time Functions

Function Purpose

NOW() Return current system date/time
TODAY() Return current system date

DAY (serial_number) Return day part of date argument

MONTH(serial_number) Return month part (1 to 12) of date argument

YEAR(serial_number) Return year part of date argument

WEEKDAY (serial_number, | Return day-of-the-week (1 to 7) of date
argument (Example, Wednesday = 4)

return_type)
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2.2.3 Examples of Functions in Excel

X Examples of Date & Time Functions Usages

A B C
1 13/7/2017 16:40
2 13/7/2017
3 13
4 | 7
5 | 16/10/2010 2010
6 5

=NOW()
=TODAY/()
=DAY(TODAY())
=MONTH(TODAY())
=YEAR(AS5)
=WEEKDAY(TODAY/())

Date is 13 July 2017, which is Thursday.
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2.2.3 Examples of Functions in Excel

s .
*%* Text Functions

Function Purpose
BAHTTEXT(number) | Return thai text of monetary value (bath) in
number
UPPER(text) Convert text’s characters to uppercase.
LOWER(text) Convert text’s characters to lowercase.
A E
1 | 30.512|ayud@uunviinauaadaiae =BAHTEXT(A1)
2 1234 | wilvvivaaviauawduauinaru | =BAHTTEXT(A2)
3 Abc ABC =UPPER(A3)
4 Abc abc =LOWER(A4)
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2.3 IF Function

*%* IF function allow logical computation. It will check the
provided logical test and return a result based on the
logical test (TRUE or FALSE)

’:‘ IF Function Structure:

=IF (logical_test, value_if true,value_if false)

J logical_test is the condition of logical test, the test
can return TRUE or FALSE.

- value if true is the result if the test return TRUE.
u value if false is the result if the test return FALSE.
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2.3 IF Function

You can use the following comparison operators, which
can return TRUE or FALSE

Greater Than >
Greater or equal to >=
Less than <
Less than or equal to <=
Not equal <>
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2.3 IF Function

®
00’ Example1 — IF(A1>B1, "Hanaga", "HE"O")

Yes /If A1 is greater than B1 \

Hanaga will be displayed

Show "Hanaga" Show "Hello" Else

Hello will be displayed

O \_ /
y

SUM ” > v K =IF{A1>B1,"Hanaga","Hello")

=l A |l B y C ! B | E

1,[ 30 | 100 |=IF(A1>B1,"Hanaga", "Helo™)

2| 30 | 100 | |IF(logical_test, [value_if_true], [value_if false])
C1 v b2 =IF(A1>B1,"Hanaga","Hello")
4 A B C D e
1| 30 | 100 Hello |
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2.3 IF Function

N
%* Example 2 = IF(A2>B2, "Panda")

If A2 is greater than B2
Panda will be displayed

Show "Panda" Else

FALSE will be displayed, this is a

?‘ \ default output. /

c2 - | : f =IF(A2>B2,"Panda")
= A B & | D ! E 4 F

1 30 100 | Helo

2| 30 100 | FALSE
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2.3 IF Function

<+ Example 3 (nested IFs) =IF(A3>B3, “Greater”, IF(A3=B3,“Equal”, “Lesser”))

G A3 is greater than B3 \

Display “Greater”
No Else, perform the inner IF
If A3 is equal to B3

Show “Greater”

Display “Equal”
Show “Equal” Show “Lesser” Else
| Q | K Display “Lesser” j
J/ NORM.DIST = X « Jr | =IF(A3>B3,"Greater",IF(A3=B3,"Equal”, "Lesser"))
4 A | 8 € Db | E | F | G
&) - | fe | =IF(A3>83"Grea | 30 100 Hello
4 A 8 e 30 100  FALSE
1 | 30 100 Hello i 30 100|=IF(A3>B3,"Greater",IF(A3=B3,"Equal", "Lesser"))
2 | 30 100 FALSE | 100 E_!IFil_o_?icai_test. [value_if true], [valjillif false])
3 30 100|Lesser
4 100 100 Equal

= IF(A4>B4, “Greater”, IF(A4d=B4,“Equal”, “Lesser”))
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2.3 2.3 IF Function

X Grading Example @

D9 hd Jx
a = - Score Grade

i No. Score Grade

3 2 65

4 3 08 65-79 B

5 4 76

3 5 87 50 - 64 C

7 i) 25

8 ) 60 0-49 F

=|F(B2>=80,"A",IF(B2>=65,"B",IF(B2>=50,"C","F")))
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2.4 Cell Reference

There are two ways to reference a cell in Excel

1) Relative Reference
When you copy the cell to another cell, Excel will
change the cell reference based on how many

rows/columns between the source and the destination of

the copying. The structure of the formula remain the same.
2) Absolute Reference

When you copy the cell to another cell, the cell

reference will not change.
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2.4.1 Relative Cell Reference

Example 1

A B/ C D
1) The formula on C1 is =A1+B1 1] 5| 1]=A1+B1
2 10 2
» Find the sum of 2 cells 3| 15 3
4
» Using relative references 5
2) We copy cell C1 to cell C2
(moving down 1 row) The formula on C2 is now =A2+B2
oM < 12| X v & ,"_’ﬁ;ég\ v The relative references have
A | B BEE b \\E__xi:’ move down 1 row. A1 —> A2, for
1 2 1 ] example.
2 10 2 ll_l
3 15| 3 v/ still finding the sum between 2
4
- cells
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2.4.1 Relative Cell Reference

Example 2 A8 C D
1) Formulain A4 is =SUM(A1:ARelative CellR{ 1 | 5 1 7]
d Using SUM function to find the sum of 2| 10 2| 12
3 151 3| 18
3 contiguous cells 4 | =SUM(A1:A3)
 Using relative references J

2) We now copy cell A4 to cell C4 (moving right 2 columns)

SUM T |:| X v f !\’;sumuﬂ;cg}\, Formula in C4 is now =SUM(C1:C3)
d A | B C B e E ) v/ The relative reference also move

1 3 1 ] ]

> | 10 21 12 right 2 columns.

3 15 3| 18] v still using SUM function to find the

41 30 =SUM(C1:C3)

3

Q ‘ sum of 3 contiguous cells.
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2.4.1 Relative Cell Reference

X Example of Using Relative Reference

A , B C D E ,
1 Discount 2% _  ox
2 ltem l Quan. l Price/Unit l Price Formula in D3 is =B3°C3
3 |AAl L 51 1DL=E3*C3
4 |BB1 10 20
5 cCl 15 30 I Copy cell D3 to cell D4, and we get
b AA2 10 40 formula =B4*D4
7 |AAAL 10 50
8 Total
When you copy D3 to cells D4, A | B | = 5
1 Discount
D5, D6, and D7. 2 ltem Quan. Price/Unit Price
3 AA1 - 10
Relative reference will change ; (B;?;i 12 §3
6 AA2 10 40
according, produce the result 7 [AAAl ] 101 50l =B/7*C7

we want.
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2.4.2 Absolute Reference

» For absolute reference, the reference will not change regardless
of where it is copied to.

* We use dollar sign ($) in front of the row and/or column part of
the cell reference to mark the part(s) that will not change. If you
mark both, both will not change. The unmarked part can change

as relative reference.

$A1  Column will always be A, but row can change
A$2 Row will always be 2, but column can change

$A$1 Cell reference will always be A2
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2.4.2 Absolute Reference

X Example . :
sum(A1:C1)+$ES$7 |/ ® Formula in cell D1 is

1 5] 10 10, 125 Adding the value in cell F7 to

2 | 10 20 11| =SUH[AI:CZ]+$F$?

3 15 230 12 sum of cells A2:C2.

4 10 40 13 °

c 10 50 14 When you copy cell D1 to cell

6 | | D2 you will get:

/ | 1001

a | T " = SUM(A2:C2)+$F$7

Sum(AZ.C2)+$EST K /
Notice: \

otice: )
1) Cell references without the $ 2) The reference $SF$7 uses absolute
marking are relative references, and reference to cell F7 and will not change
can change. the reference with copying
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2.4.2 Absolute Reference

X Example of Using Absolute Reference

A B | C , D E
2 ltem Quan. Price/Unit I Price ' Discounted Price
3 |AAL 5 101 501=D3-D3*35Ds1
4 BB1 10 20 200
2 |CC1 15 30 450|| copying E3 to E4 we get =D4-D4*$D$1
6 AA2 10 40 400
7 |AAAL 10 50 500
8 Total
When cell E3 is copied to other cells: A | B | C D E
° . . 1 Discount 1 5%
Only relative references will change > | Ttem quan. | Price/Unit | Price | Discounted Price
with the destination. 3 |AAL ) 10 Ll A7.5
4 BB1 10 20 200 190
® The absolute relation ($) will not > CCl 15 30 450 427.5
6 AA2 10 40/ 400 380
change. / |AAAL 10 5[}1 5001=D7-D7*$D51
8 Total | 1600 1520
This can get the result you want =
=SUM(D3:D7)
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2.5 Referencing Cells in Another Worksheet

N/ . .
%* If you want to access values in cells in another worksheet, you

need to specify the worksheet the cells are located.

X Referencing worksheet format

[filename.xIsx]sheetname!datarange

\/filename is the name of the workbook/file, that file need to be open.
v sheetname is the name of the worksheet to reference

4 datarange is the data range in the worksheet we want to reference

®  Example: [Product.xlsx]Sheet1!$C$19

" If the worksheet is in the same workbook you don’t need

to specify the workbook, for example: sheet2! A1
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2.6 Referencing Cells in Another Worksheet

X Example of referencing another worksheet in the same workbook

Example On score worksheet, we have grading 4 A | B | €

2 1 51 C
data on cells C2 to C8 32 [ 65 B

=) 3 98 A

=] 4 76 B
We want to count number of A and display the cl & |87 A

8 r 60 C
result at Sheet2 worksheet. 9 veore [Shee

A B C | D| E | F !
1A |=COUNTIF(_score!S_CSZ:SCSS,"A"} i E (1) Select Sheet2 i
2 B . :
& 2) ' (2) Click cell B1 on Sheet2 to enter formula ;
4 |D : i
5 |F i =COUNTIF(score!$C$2:$C$8, “A”)
6 | E i
g_ i (3) Press Enter to finish the formula Jd A B
a o , 1ja |2

score | Sheet2 | sheetz | | You will get the result on cell B1 on Sheet2 |
Edit e
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2.6 Referencing Cells in Another Worksheet

X Example of referencing another worksheet in the same

workbook (cont.) — counting every grade

A B L 00 DI i S ' (1) Select Sheet2

"‘ 17 A _]!L=COUNTIF(scor_e!SC$2:$C$8,Al)

12 @ =
3 |C . (2) Click cell B1 on Sheet2 to enter formula
4 D !
5 |F ) =COUNTIF(score!$C$2:$C$8, Al)
i 1) '"m—er i

2O s"eet"' Shee : (3) Press Enter to finish the formula

Edit 1

You will get the result on cell B1 on Sheet2

o1 . (4) Copy cell B1 to cell B2 to BS

A B T
1|A 2 _ _
2 | ) The formula in B1 use relative reference to A1 to
3 |C 2 get which grade to count, this can be copied to
g E ‘; cells B2 to B5 and still count the correct grade
- .H:I
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