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High-level Languages vs.
s, Spreadsheets, MATLAB & MathCad
.COZI&E;gg' /‘
m FORTRAN (introduced by IBM in 1957)
— FORTRAN = FORmula TRANslation

— Developed for the IBM 704 Computer

— Developed by John Backus and a team of
13 other programmers

m BASIC
m Pascal
m Others such as C and C++
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m Software Packages
— MATLAB
— MathCad

— Spreadsheet
* MS Excel
* Quattro Pro
» Lotus 123
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m FORTRAN

— FORTRAN is a high-level language such
as BASIC, C, and C++

— A compiler translates each statement in the
program into a sequence of basic machine
language instruction

X=A*B+C
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Source Program
(high level language)
Object Program
(machine language)
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— A FORTRAN program consists of
* Input
* An execution logic (computation)
* Output

— A flow chart is used to develop the

structure
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m FORTRAN

— EXAMPLE 1: Volume of a Cylinder
* Input
— Diameter, D
— Height, h
» Computation

2
V= s X h
4

* Output

— Volume, V

o
&
é°

79
Ve
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— Flow Chart for the Example 1

CALCULATE:

v
ENTER: ol;’i:PI:T:
Dand h play
2 Volume(V)
v}
a

A flow chart is a block diagram that summarizes
the program structure and logic flow
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— EXAMPLE 2: Height of a Cylinder
* Input:
— Diameter, D
—Volume, V

« Computation

4
/1:71/

nDZ

 Output:
—Height, h
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m FORTRAN
— Flow Chart for Example 2

CALCULATE:
v
G S EE e
Dand v h= Height(h)
2
D
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— The following is a format of a simple
program:

* PROGRAM NAME
* Opening documentation use
 Variables declaration
* Program statements
*« END
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m FORTRAN Statements

* Positions 7 to 72 of a line can be used. To
continue on the next line, use any character on
position 6 of the next line

m Constants
— Examples
.12

+ 1.2345
* 12.45-e10

© Assakkaf
ENCE 203 - INTRODUCTION - Spreadsheets (Microsoft Excel) Slide No. 11




High-level Languages vs.
., Spreadsheets, MATLAB & MathCad

|+ A.J. Clark School of Engineering * Department of Civil and Environmental Engineering

IEORIRAN

Y OF

y
3

4 5 6 7 8

123456[7890123456789012345678901234567890123456789012345678901234567890(1234567890
>

<> (< >« »

Statement in columns 7 to 72

Column 73
Character different from 0 or blank in column 6 And beyond
Indicates a continuation of the preceding line Are ignored
Statement labels in columns 1 to 5
— Cor * in column 1 indicates a comment
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m FORTRAN

— Data Types
* Integer
* Real
* Double Precision
» Complex
Character
* Logical
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— This program calculates the velocity and
height of a projectile given its initial height,
velocity,and constant acceleration

Height: &= %atz +vol + hy

Velocity: v=at+v,
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PROGRAM PROJECT
1 7
1234567890
C [This|program calculates the velocity and height of a projectile given its
C initial height, initial velocity, and constant acceleration. Variables used are:
C HGHTO : initial height
C HGHT : height at any time
C VELOCO : initial vertical velocity
C VELOC : vertical velocity at any time
C ACCEL : vertical acceleration (Gravity)
C TIME : time elapsed since projectile was launched

REAL HGHTO, HGHT, VELOCO, VELO, ACCEL, TIME

ACCEL =-9.807
PRINT *, "Enter initial height, initial velocity, and time?"
READ *, HGHTO0, VELOCO, TIME

HGHT = 0.5 * ACCEL * TIME ** 2 +VELOCO0 * TIME + HGHT0
VELOC = ACCEL * TIME + VELOCO0

PRINT *, "AT TIME ', TIME, ' THE VERTICAL VELOCITY IS ', VELOC

PRINT *,"AND THE HEIGHT IS *, HGHT

END
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— Spreadsheet is special type software that
allow the user to enter and perform
calculations on rows and columns of data
displayed on computer monitor.

— Advantages of Spreadsheet
» Easy to use and understand
* Provide organized record of user computation
+ Entire calculation can be updated easily
+ Suitable for “what if?” scenarios

é/ M

=
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m Spreadsheet Calculations
B5=B3 + B4
A B / C D E F 1

1

2 /

3 X= 10

4 Y= 13.5 /

5 Sum = 235 7

6

7

8 u= 45

9 v = 25

10 Juy = 33.54102

11

12 \

B10 = sqrt(B8*BY)

© Assakkaf

ENCE 203 - INTRODUCTION - Spreadsheets (Microsoft Excel) Slide No. 17




High-level Languages vs.
i Spreadsheets, MATLAB & MathCad

Y

54 'o I -..-_'_ . N I
- ./ *A.J Clark School of Engineering * ent of Civil and Environmental Engineering

‘990@'9&3*/

m Spreadsheet

— EXAMPLE 1: Volume of a Cylinder
* Input
— Diameter, D
— Height, h
» Computation

2
V= s X h
4

* Output

— Volume, V
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B5 = B3 + B4
A B /c D | E [ F [

1 |
2 / Volume of Cylinder:
3 |X= 10 D= 20[in
4 Y= 13.5 h= 76{in
5 Sum = 235 | Volume =| 23876.1in?
6 A
7 \
8 |u= a5 1
9 |[v= 25 \
10 N 33.54102] \
11 = k \
12 \ \

\B10 = sqrt(B8*B9) \

(PI()*E3*2/4)"E4
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— EXAMPLE 2: Height of a Cylinder
* Input:
— Diameter, D
—Volume, V
« Computation
4y

h=
D 2

 Output:
—Height, h
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B5=B3 + B4
A B / C D E F |
1 /
2 / Volume of Cylinder:
3 X = 10 D= 20 in
4 |y= 13.5 V =| 23876.10417 [in®
5 Sum = 23.5 h = 76 in
6 x
7 \
8 u= 45 \
9 v= 25 |
10 | Juv= | 33.54102 I
11 LS \
12 \ \
\ |

B10 = sqrt(B8"B9)  E5 = (4"E4/(PI()E3"2)))
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1 120
Calculated 100
2 Diameter, D|Volume, V__[Height, h A\
3 2 300 95.49296586 80
4 4 450 35.8098622 h 60
5 6 600 21.22065908 w0
6 B 750 14.92077591 \
7 10 900 11.4591559 20
8 12 1050 | 9.284038347 0 : \.\’\—0‘0—0
9 14 1200 7.795344151 o 5 1 15 20
10 16 1350 6.714349162 o
1
12
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S

\9@%ﬁg&/

x " 30
3 p Roots
25 0 20 2~ \
2 3 i
= =y \</
-1 6 T T T O /w T T
-0.5 -6 %\M—o—/‘
0 5 - 3 -2 190 1 2 3
0.5 -3
1 0 X
1.5 4
2 9
2.5 15 2
3 22 y - 2.x + 3x — 5 = O
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B Microsoft Excel - W Lecture (1-31-01) P ) 5 ) 1 0 = ) | ) 5 B ) 20 T

|68 Fle Edk Vew Insert Format Tooks Data Window Help JRETET|

DERaE8RY DB 5 [= & &Ml 0w - @2 co-BruEsEEWS A 2
o7 =

|

A | B [ C D [ E [ F [ G L I ' K L [ M [ N [ |

[

LALAES SIS Sl R 5

sheetz s iﬁ _—_—

[T [ M

ISl-nH 8 @ 574 || SEwlaing .. | EercelFunct. | E)demanstaton| Einkoducion | [EIW Leotor... Escrcerpint.| || Assakket » [BEEWEPDE, 7227M

Ewg‘gg\w\

veadihest Exanple | Spreadshest Exanle 2 Spreadihest Caa
JDvaﬂv k& | agospes- N\ NOOE @ >-L-A-=
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e = 5 l < 1 1 1 SBY B
Fne Edit View Insert Format Tools Data Window Help =181 5]‘
]D wﬂ@\é@«"’l% BERS - T A g -

c7 =]
A ] B c T o [TE [T F "6 [ H 7 L T w T L Twm [ W [ o [ T

11
12|
EN
| 4|
15|
16|

7| —

N e e e
EEB2LEEENERREBNYSczHn0=08=28

4[4 (¥ [bil{ Spreadsheet Example 1 4 Example 2/ Calculations 3 Sheet2 /7 [4]
| o~ Iy & NNOOBEAE| & Z-A- —'|9,‘ ;'
Ready

#Rstan|| 8 @ 2 A || E)Ewloing-
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|E] Fle Edt Wiew Insert Format Tools Date Window Help
0O D’“H|é@.§'|é€ ﬂﬁ\?‘n-|zﬁﬂ|ﬂ1un% =22
C3 HEYEE /
A | B ]

| anal

c T o T/ T F [ 6 [T H [ T ]

Paste Function EHE

Function category:

Function nams:

MS Excel Math
and Trig. functions

Most Recently Used
il

Financial
Date & Ti

e

Statistical

Lookup & Reference
Database

Texk

Logical

Information hd
ABs{number)

Returns the absolute value of a number, a number without its sign.

EI Cancel

2] 2.10504 +tan(C2D)
4 0B0206  =log(C21)
55 2345208 =sart(D22)

T e P —
RN 5w 2=l o]
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J File Edit Wiew Insert Format Tools Data Window Help
DS ERY s2R I v = a5 Mo - 32w
ci 7 XJ == i
A B | ¢ b |[~LE | F | 6 [ H [ I |
1
|2
3 Paste Function EHE
% Function category: Function narne:
= Most Recently Used -
| B Al
7 Financial
5] Date & Time
ER Statistical
10 Lookup & Reference
11 Database
1 | Text
£ Logical
13 Information hd
ﬂ ABS{number)
% Returns the absolute value of a number, a number without: its sign.
17
| 18 @ Ok I Canicel
19 —I
20 2 -2.18504)  +Han(C20)
21 4 060206 =log(C21)
22 5.5 2.345208 =sqrt(D22)
23
24
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File Edit “iew | Insert Format Tools Data ‘Window Help

——

DEHEe e b flo - = & Z| Ml e - 32 i
o3 - Rows
A [ Columns [ E | F | [ | H |

1 \iorksheet

2 & Chart..,
| 3 |

4 Page Break

g Fe Funckion. ..

=] Marme 2

7 iﬁ Comment
| 5

g Picture L4

10 Ohiject. ..

11 % Hypetlink. .. Ckrl4+K

12

13

14
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icrosoft Excel - W Lecture [1-31-01)
File Edit Wiew | Insert Format Tools Data window Help

DD”E|E Cells... §|n- Zﬁ;i”ﬂwo% < @) 2| el
3 - Rows
AT soums T E T F 6 [ A

1 worksheset
Z ﬂ Chatt...
| 3 |

4 Page Break
| 5 | Fe Function. ..
E Mame 3
L i@ Comrnent
i
10| Object... "] From File. .
% % Hyperlink...  Chrl+K @} futoshapes

13 %2 Organization Chart
E ‘ WordArk,
% &= From Scanner or Camera, .

1
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Fid Microsoft Excel - W Lecture [1-31-01)
File Edit Wiew Insert | Format Tools Data ‘Window Help

EECEIEEE - - i i
ES - Fow 3
A B Columnn rE | F | G ‘ H ‘
1 Sheet 3
2

3 AutoFarmat...

T Conditional Formatting. ..

E | x Style. .

B | 0 30

[ 1.2 3

8| 24 45

9] 36 56

10| 48 100

11 6 102

2] 7.2 a7

A3 84 83

4] 9.6 48

15| 10.8 36

1B | 12 30

A7 13.2 29

18| 144 25

18] 15.6 15

20
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BS - =%\
Al B [T e Nbo [ E [T F [ & [H [T [ J T K ]
1
|2 |
5 Foimat Cells 2]
% tumber | alignment | Font | Border  Patterns | Protection |
X

M5l 3 : T0 Cell shading
17 | 12 3 G
8| 24 15 [ Mo Color |
o = ICTTTTITE
] 3 102 EEEEEEEN
Kzl 72 9 EDODNEENEE
EE) 3.4 5 EOOEOEED
1) o T boooooao
|15 0.8 36 ANOOmEED
|18 ik =il ENCEEEN

17 13.2 29
|18 | 14.4 25 Patterm: =
|19 15.6 15
|20
|21

2

24
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Format Tools Data window Heslp

J Arial

Flegmad o= a5

M
/

7 e e e =

[T o T "B JF T 6 [ "o T 1T [ 47 [ K]
L d
Chart Wizard - Step 1 of 4 - Chart Type HE
Standard Types I Custom Types |
X ¥ Chart type: Chart sub-type:
0 30 id Column

1.2 34 = Bar

24 45 ¢ Line

3.6 56 Q Pie

48 100 :

6 102 hlhy Area

7.2 97 @ Doughnut

8.4 83 iy Radar

9.6 48 @) Surface
10.8 36 8 Bubble

12 30 ] Stock
13.2 29
14.4 25 Scatter with data points connected by
156 15 moathed Lines.
Press and Hold ko Wiew Sample |
@I Canicel | < Back. I Mext = I Einish |
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DEEa S8Ry (s v-|> & 2|l - 22| S|
B5 = =| «
A [ B [ ¢ [ D T E [ F T 6 [ H [T 1T [
;— Chart Wizard - Step 2 of 4 - Chart Source Data [Z1x]
% Data Range | Series |
|5 x y ’
5] o 30
|7 | 12 34 o
|5 | 24 15 N
N 36 56| »
- e R
(11 20 T
|12 [F] 97 . ©
[13] 8.4 83 o s 0 15 20
|14 9.6 El
|15 10.8 36
| 18] 1 30 Datarange:  [=sheetz1$B45:$C419 5|
|17 13 29
|18 14. 25 Series in:  Rows
KEl 15. 15| & Columns
|20
121
122
|22
|24
|25
% g concel | <padk | mexts | Erish
|28
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a\e Edit Wiew Insert Formst Tools Data Window Help

IDEeEagaR Y|t o= 5 & e @260 =[mn=i[ml 2 O
I
AL B [ ¢ T o [ E [ F [ 6 [ H [ T [ 1T K

1
Z Chart Wizard - Step 3 of 4 - Chart Options [ 7] %]

3
[ 4 Bxes | Gridines | Legend I Data Labe\sl
15 | Chart kitle:
|6 [Piot of v vs. % Plat of ¥ vs. X
% Walue (%) axis: 120
z * 100 f—*-_\

10 Yalue (V) axs: 0 / \
ETH = &0
1] I A
i Second cakegory (x) axis; e \_\
[13] | @ -

14 : o
1715 | Serond walue (V) axis: o B 10 15 20
16 -
7 ]
% @I Cance | < Back | Next = I Finish
E

1
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Chart Wizard - Step 4 of 4 - Chart Location EHE

Place chart:

" s new shest: IChartZ
Cancel | < Back | Next = I ’WI
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Fle Edt Vew Inset Format Tools Chart Window Help ;Iilil‘
[oeEa ey iee fa- > b2l 07 =
.
=]
Plotof Y vs. X
120
100 Ta—
80
Flot Area
= B0
40 //
20 ~
0 T T T T T T T T
0 2 4 6 8 10 12 14 16 18 =
X
4[4 (> [bil{ Spreadsheet Example 1 4 Example 2 Calculations 3, Chart2 / Sheet2 | [ 4] |>H
| omw - [y | auoshapes~ N W IO d‘@vi‘&’ EI@.\ e
Ready [ (I L) I |
i Start H V-l ”H 3) Exploring . | EZ]Excel Fu.. | [ demonstr.|[E]w Lect | Screenfr.. [E]Microsoft. | HAssakkaf ”| HFIRPOR, a55P
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J@ Fil= Edit Wiew Insert Format Tools Data Window Help

IDEES &S8Ry | sBERERS v = & 8 Mo

12 ;l =| =+B12"2-2B12-20
A | 3] | c 4 5] [ E |

1

2
Z y=xFT-—2x—-20
2
= x v/
| B | o | 20|=-+B5-2-2"BK-20
|7 | 1.2 +0.96|=+B7~2-2"B7-20
| & | 2.4 19.04|=+F5~2-2*B5-20
=l 3.6 [14.24|=+B9/2-2"B9-20
| 10 | 48| | 6.56|=+B310°2-2"B10-20
| 11 | 6] / 4(=+81142-2"B11-20
| 12 | 7.2 17.44 |=+B12~2-2"512-20
| 13 | 4.4 33.76 |=+5132-2"B13-20
| 14 | 9.6 52.96 (=+B142-2*B14-20
| 15 | 10.8 75.04(=+B152-2"B15-20
| 18 | 12 100 (= +B1E42-2"B1E-20
| 17 | 13.2 127.84 [=+517+2-2°B17-20
| 18 | 144 158.56 [=+B182-27B18-20
| 19 | 15.6 192.16 (= +B1942-2"B19-20
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45
£ J@ Eile Edit Wiew I_nsethgrmat Tools Data Window Help

JDE’:Q|§|§Mg@‘nv|zﬂ§¢|gmm-@’_’J.cmal <08 7 U
Fio =
A | B | ¢ [ Np [ E [ ¢ [ &6 [ & [ v T J T K

o S
B q Obiect [21x]
=D y=x-2x-20
4 CreateNew | cCreats from i |
5 x '3 Object bype:
B | 0 20 |=+EiE 2 REE-20 Media Clip B

7 1.2 -20.96|=+B7+2-2"B7 Microsoft Chat Room
5| 24 119,04 |=+B5<2-7"55-20 Microsoft Clip Gallery i
9 3.6]  A424/=tB00TEO20 | i
0] 4.8 $6.56|=+B10°2-2*E10-20 | [Microsoft Graph 2000 Chart
JEEE 6 Al=4B1172-E 10| [Meosoftian =l o
12| 7.2]  17.44|=+B122 g 220 | | Moo sk Lonts I Display as can
13| BA[ SIG-BIZOTEIZAN g,
4] 9.6 52.96 :+BMA2'2*E” 420 Inserts & new Microsaft Equation 3.0
15| 10.8 75.04|=+B15"2-2"B15-20 object into your document.
16| 12 100|=+B16°2-2"B16.20
17 13.2]  127.84=+B172-2'B17-20
18 14.4] 15856 =+B182-2°518-20

19 15.6]  192.16|=+E192-2"513-20
Bl Conce

21
22|
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Microsoft Excel - W Lecture [1-31
File Edit Miew Insert Format | Tools Data Window Help

I
IDEEE SR Y LY . B |6 &) 0on - ()2 aa
F28 ﬂ = ‘ dutoCorrect. .
A | B E _F [ & T H |

17 Track Changes 3
T y= xz _2x—2 Merge Waorkbooks, .
T Protection 3

A X y Online Collabaration  »
6| 0
T 12 7] ianal Seek. .. _—>
T 24 KTl SCenarios. ..
“a | 36 K Auditing »
% 4': Macro 3
? 72 1 Add-Ins. ..
W 8.4 3 Customize. .,

14 9.6 5  Qpfions...
15| 10.8 IH Data Analysis...
16 12 TU=+ET5"2- 2 BT6-20
A7 13.2]  127.84|=+B17°2-B17-20

18 14.4|  158.56|=+518"2-"B18-20
E 15.6) 192.16|=+5192-2"B19-20
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« A.J. Clark School of Engineering * Department of Civil and Environmental Engineering
Fd Microsoft Excel - W Lecture (1-31-01) L |@I§
J@ File Edit “iew Insert Format 1“1{ Data ‘Window Help
JD@H‘@@H’?H:EQLG- S E [EE =IFT
- = N\
A [ B [ ¢ ] B [ E T F T 6 [ H ]
1
|2
ER y=x'—2x-20
|4
5 x y Goal Seek
4] 0 20| =+B6"2-2*B6-20
7 2] 2096=+E72.2E720 | 2o ch16 X
= 24 -19.04 =+B8+2-2*B5-20 T value: IU
| 9 3.6 -14.24 | =+B59°2-2*B5-20 By changing cell: 55516 =
| 10| 4.8 6.96 |=+610"2-2*B10-20
| 11 6 4|=+5112-2"B11-20 -OK Cancel
| 12| 7.2 1744 |=+B61272-2"612-20 - _I
| 13 8.4 33.76 =+B132-2"B13-20
i 9.6 52.96 =+B142-2"B14-20 I _l
| 15 10.8 75.04 =+B15"2-2"B15-20
| 16 | 100 |=+B162-2"B16-20
| 17| 13.2|  127.84|=+B17°2-2*B17-20
| 18 | 14.4| 158.56|=+E18+2-2*B15-20
| 19 15.6  192.16|=+B19+2-2"619-20
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| 2| %
J File Edit ¥ew Insert Format Tools Data Window Help
D EEEmk ] 2o » 2| W [ 2| Bl
G14 = =]
S = D [ E [ F [ 6 J H ]
1
=
=D y=x—2x-20
i ” 5 Goal Seek Status HE
B 0 20|=+B6"2-2"BE-] Goal Seeking with Cell C16
|| 1.2 -20.96 [=+B7"2-2"B7-] found a solution.
| = 24 -19.04 [=+B82-2°B8-] Cancel |
| =l 36 14.24|=+By/2-2+BY- Target value: O
o 4.8 6.56|=+E102-2*B1 Current value:  3,50111E-06 il
11 6 4|=+B11/2-2"B1
2] 72 17.44 |=+B1242-2*B1 ﬂl
3] 84 33.76(=+B13°2- ZRTTI0
14 9.6 52.96 -2*B14-20 I .l
5] 108 o +B1572-2°B15-20
1B | C 9.982576| 3.9E06[=AB16"2-2"B16-20
7 E 3 =+B1772-2"B17-20
18 7982576 2779637 [=+B152-2"B18-20
19 9.182576| 45.95455(=+B192-2"B15-20
=
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