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Spreadsheet use by engineers & scientists

Wide use in industry by the mid-80s

In the 90s, evolved to most commonly used

problem-solving tool for professionals

Early skepticism of a tool that was developed

primarily for business applications

Many academics still skeptical since they do

mostly larger-scale scientific computing.

For the engineer, knowledge and skills of

spreadsheets are essential to survival

Large demand for spreadsheet training among

professionals
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Spreadsheets in engineering education

In most universities, spreadsheets are not taught

and students have to pick up the skills on the side

Engineering faculty gradually recognizing the power

of spreadsheets for problem solving

CSCI130  Addresses spreadsheet skills directly
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Excel fundamentals

cell addressing modes

cell contents: text, numbers, logicals, formulas

copying and moving

selecting cells and blocks of cells

syntax for formulas

using Excel’s built-in functions
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Excel fundamentals

cell addressing modes

relative address

copy formula in B2 down one cell

place mouse cursor

on lower right corner

of selected cell, hold

down mouse button,

and drag down one cell

Notice that copying the

formula down one cell

caused the A2 cell address

to move down one cell to A3
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on lower right corner
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down mouse button,

and drag down one cell
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Excel fundamentals

cell addressing modes

absolute address

you can type in

$A$2, or “point to”

cell A2, click, then

press the F4 key

same

result

now “drag-copy” this down one

cell and 

Notice that the cell address $A$2 did not shift down one

cell when the formula was copied.  This is because it is

an “absolute address.”  You will see that relative addresses

are needed in many cases and absolute addresses in others.
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Excel fundamentals

cell addressing modes

mixed address

D$2 –

relative column / 

absolute row

$E2 –

absolute column /

relative row

Copy this formula down one cell

and one cell to the right [ Ctrl-c,

select destination cell G3, press

the Enter key ]

D$2      E$2   and   $E2       $E3

The relative part of the address could shift with the copy, but

not the absolute part of the address.
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Excel fundamentals

cell contents: text, numbers, logicals, formulas

text

text labels can be

typed in and will

usually be recognized

as text – you can force

text recognition by

starting with a ‘ symbol

numbers

Text can be formatted

in many ways.

can be entered

with/without

decimal point

and in exponential

format

numerical entries can be

formatted in many ways,

but . . .

all numbers in Excel are

stored with 15-to-16

significant figures and

can have an exponent

range from about 10-307 to

10307
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Excel fundamentals

cell contents: text, numbers, logicals, formulas
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text labels can be
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Excel fundamentals

cell contents: text, numbers, logicals, formulas

logicals

(or Boolean

constants)

TRUE

FALSE

Entering 

true

into a cell, and it is

immediate interpreted as the constant TRUE

The result of a relational formula will be a logical constant.
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Excel fundamentals

cell contents: text, numbers, logicals, formulas

formulas

Excel formulas begin with =

[you can also enter them starting with

a + or – and Excel will put in a leading

= for you]

Types of formulas:

1) evaluate a numerical

expression

2) involve the contents of

other cells

3) make use of built-in

functions

[ there are hundreds

of built-in functions ]
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formulas

Excel formulas begin with =

[you can also enter them starting with

a + or – and Excel will put in a leading

= for you]

Types of formulas:

1) evaluate a numerical

     expression







2) involve the contents of

    other cells







3) make use of built-in

    functions







[ there are hundreds

   of built-in functions ]
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 Selecting a filled range



Shift 

+ clicking cell boundary



Shift 

+

Ctrl 

+ arrow keys



Ctrl 

+

*   [Shift - 8 

on notebooks

]  

Excel fundamentals

 Cell selection jumps

 double-clicking cell boundary



Ctrl

+ arrow keys

 Moving a single-cell selection

 clicking with the mouse

 using the arrow keys



F5 

-- the "Go To" shortcut key

selecting cells and blocks of cells

 Selecting a rectangular range

 drag out with the mouse



Shift 

+ arrow keys

 Moving the active cell within a selection



Tab

key and 

Back-tab

key

 Across first, then down

 Roll off the end and back to the top

 Moving a selection

 Drag-and-drop from boundary



Ctrl-X 

and

Ctrl-V 

 Command buttons

 Right-click menu

 Edit menu

 Copying a selection



Ctrl 

+ drag-and-drop



Ctrl-C 

and

Enter (

or

Ctrl-V) 

 Command buttons

 Right-click or Edit menu

 discontinuous selection

 hold 

Ctrl

down for the next block

/  copying and moving
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     Edit menu  

 Copying a selection 

     Ctrl + drag-and-drop 
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     Command buttons 

     Right-click or Edit menu 
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Excel fundamentals

syntax for formulas

order: negation



^ 



* / 



+ -

formulas are evaluated left-to-right

functions are evaluated first

parentheses used to group calculations

left-to-right

divide A1 by A2

then divide the

result by A3

A2 times A3

result divided

into A1

same

answer

natural log

of A2 first

then times A3

divide result

into A1
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formulas are evaluated left-to-right

functions are evaluated first

parentheses used to group calculations



left-to-right

divide A1 by A2

then divide the

result by A3







A2 times A3

result divided

into A1
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answer
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Excel fundamentals

using Excel’s built-in functions

common functions

PI()           returns value of π

SQRT(



)   square root

EXP(



)      e(



)

LN(



)        natural logarithm

LOG(



)     base-10 logarithm

LOG(



,

a

)  base-

a

logarithm

trigonometric functions

22





 

SIN(



), COS(



), TAN(



)

argument must be radians, not degrees

no secant, cosecant

DEGREES(



), RADIANS(



) to convert

ASIN(



), ACOS(



), ATAN(



) inverse, result in radians

ATAN yields result only in range 

ATAN2(x,y)  four-quadrant arctangent, range 
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using Excel’s built-in functions

common functions

PI()           returns value of π

SQRT()   square root

EXP()      e()

LN()        natural logarithm

LOG()     base-10 logarithm

LOG(,a)  base-a logarithm

trigonometric functions





SIN(), COS(), TAN()	

argument must be radians, not degrees

no secant, cosecant



DEGREES(), RADIANS()	to convert



ASIN(), ACOS(), ATAN()	inverse, result in radians



ATAN yields result only in range 

ATAN2(x,y)  four-quadrant arctangent, range 
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Excel fundamentals

using Excel’s built-in functions

common functions for calculations on cell ranges

AVERAGE(range) average of range

MIN(range) minimum value in range

MAX(range) maximum value in range

SUM(range) sum of range

SUMSQ(range) sum of squares of range

SUMPRODUCT(range1,range2)  sums the products of corresponding

items in range1 and range2

SUMIF(range,criterion) sum only those cells in range that meet criterion

example criterion:  ">=10"

COUNT(range) count of number of cells in range that contain

numbers

COUNTA(range) count of number of cells in range that aren't empty

COUNTIF(range,criterion) count number of cells in range that

meet criterion 

In general, range can be a list of several ranges

and can include individual cell references.
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AVERAGE(range)	average of range
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MAX(range)		maximum value in range

SUM(range)		sum of range

SUMSQ(range)		sum of squares of range

SUMPRODUCT(range1,range2)  sums the products of corresponding

						items in range1 and range2

SUMIF(range,criterion)	sum only those cells in range that meet criterion

						example criterion:  ">=10"

COUNT(range)		count of number of cells in range that contain

				numbers

COUNTA(range)	count of number of cells in range that aren't empty

COUNTIF(range,criterion)	count number of cells in range that

						meet criterion 

In general, range can be a list of several ranges

and can include individual cell references.
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Excel fundamentals

using Excel’s built-in functions

The functions described on the previous slides only

scratch the surface of those built-in functions in Excel.

You can explore other functions using the Insert Function

button on the left side of the formula bar.

Later, you will learn how to create your own functions

using the Visual Basic for Applications programming

language.
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The functions described on the previous slides only

scratch the surface of those built-in functions in Excel.

You can explore other functions using the Insert Function

button on the left side of the formula bar.

Later, you will learn how to create your own functions

using the Visual Basic for Applications programming

language.







17





image1.jpeg

|0 <00~ e






image2.jpeg









= Excel fundamentals.

3 using Excets bt ntunciens





image18.emf
18

Overview of Excel coverage in CSCI 130

learning skills for efficient use of the software

understanding spreadsheet layout and operations

how to set up the solution of typical engineering problems

learning VBA: the missing link for most users

linking Excel to other software packages

developing user interfaces and other enhancements

creating engineering and scientific graphs in Excel
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CSCI 130

Introduction to Engineering Computing

Class meeting #2

Introduction to Spreadsheet Problem Solving



Historical perspective



Excel fundamentals



Overview of Excel coverage

Homework #1 due next Wednesday



Announcements
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Announcements

Homework #1 (posted on course web page),

due at the beginning of class next Wednesday

Engineering paper required for written work.

Space out your work, use words to describe

what you're doing, staple upper left

Poorly written work will be returned ungraded.
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Historical perspective

Bricklin & Frankston:  VisiCalc & the Apple IIe late 70s

Kapor & Sachs: Lotus 1-2-3 and the IBM PC early 80s

The “also-rans: Multiplan, Supercalc, Wingz, etc. mid 80s

The competitive era:  Quattro Pro & Excel emerge late 80s

FLOSS: OpenOffice Calc 2k - now

Excel 95

Excel 97 [with major changes in VBA]

Excel 2000

Excel 2002 (Office XP)

Excel 2003 (2004 on Mac)

Excel 2007 (2008 on Mac, no VBA)

The end of competition:  Excel 5.0 & VBA 93 - 94
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