R. Robert Gajewski ©2014 5

Table of Content

1  Getting Started......cccciiiiieeiiiiiiiri e e a s e s e aes 9
11 Differences between Prime and EXPress ......cccveecieeeveeniieeneesireesieeesneesieessveesneens 11
N I A 1 [ [
B 11T 01 11 V| S
I B V1T 1 o T 3PN
I B [ 3

1.2 Vo o T Lol YU
2.1 RIDBON ..ottt
1.2.2  Worksheets and Regions ....
1.2.3 Customizing Worksheet......

1.3 Mathematical expressions......
1.3.1  Grouping..........cccceuuueeeen...
1.3.2  Formatting results

1.4 INSErting teXt aNd IMAGE . ccvevvviiriieieeeee ettt beesbeesasaens
1.4.1  FOrmatting teXt FEQUONS .....eeeeeeeeeeeeeeeeeiieeeieeieeeeeeeeeeeeeeeeeeeee e e eeeeeeeeeeeeeeeseeaseseaannns
3 N -To 11014 L3 Lo Tolo [ 1 o ¢ NS

1.5 Y == PP

1.6 [ =1 1o PSPPSRI

1.7 ] ol Y= PP PP PUPPPPPPRROPNE

2 Symbolic calculations..........ccoiieeeuiiiiiieeiiiiiieeeceerrreeeceereeeaneeeeseesnnseeeseenns

2.1 Keywords and MOdIfiers ........cccciie e e e

2.2 Simplifying and rewriting expressions
2.2.1 Rewriting expressions..................ccc........
2.2.2  Simplifying expressions
2.2.3 Combining expressions
2.2.4 Collecting terms..........ccccccvevvvvvvvverivennn.

2.3 Expanding and factoring eXPresSioNS........uvicccueeeevcieeeeciieeeeeee e eeee e e eseeee e
2.3.1  EXPANAING @XPIESSIONS.cc..vvesiieesiiiesiieeiiesiiesieesiisesisessisessssessssessssesssesssssnssesnses




Engineering calculations and their programming

2.3.2  FOCEOIING @XPIESSIONS .....eeeveeeriteeeeieeeeiee e et e estte e et e essteessireesnasneeesnneens 32
2.4 Polynomials — coefficients and partial fractions .........ccccevveevieeniiienciienieccieeiene 33
2.4.1  Finding coefficients of a polynomial ..............cccccoeeeeeveeniiensieniesieeseeeeeeeen 33
2.4.2 Expanding a quotient of polynomials into partial fractions................cc.ccueeue... 34
2.5 SUbSTItULING Variables.........oeiiiiieeee e e e 35
2.6 EXPANAING 10 SEIIES .eveieiieeiiiee ettt ettt e et e e e st e e s e e e eeae e e ssnaeeeennnaeesenees 36
2.7 Solving equations and iNEQUAlILIES ......cveeeiiiiiieiiie e e 36
2.8 EXBICISES .uiiiitiiiiiiiiecte e 37
Numerical calculations......cccueiiiiiiiiiiiiieiccrrrrrre e reeaese s e esnnssaenes 41
3.1 Identifiers and [aDelS........cccuiiiii i 41
3.2 DEfiNING VAriabIes ....ccocuvieeiiieee ettt e e e e stre e e e sabe e e e earaeeeennes 43
3.3 DefiNING FUNCHIONS ...icieieieectecce et e e e raeenee s 44
34 UNIES 1ttt ettt e b e bbbt e b et b e et e h e e nbe et e e he et e entenhe e besaeene 44
35 RANEE VAriables ......eieieiiieeicee e 46
3.6 Elements Of CalCUIUS .....coueiuiiiiiiee e 47
3.7 LOGICAl EXPIrESSIONS uveiiiieiiieiieeiee st st e site e e steesreesaaessbeesbeessteessaeensaeenbaesaseens 48
3.8 7 3 T Y S 49
- A R = T [ (T4 1 4 Tolf o) (o] RS 52
3.8.2  ROOLS Of FUNCLIONS ....eoeeeeeeeeeeeetee ettt e e e e staa e st e e s aseasssnaes 53
3.9 ] ol =P PO PPUPPPPPRRUOPNE 54
Vectors, matrices and tables .........ccceveviiieeiiireiiieeniiieniereeiereneereeeserenneees 57
4.1 Inserting and editing matrices and tables.........cccccvveiiiiiie e 58
4.2 MaAtriX OPEratioNS ......eeiiiiiiiiee ettt e e e et e e e e e e 62
4.3 Solution of sets of liNear eqUAtIONS ........ccceeevieeeiiecieece e 66
4.4 Chosen MatriX fUNCLIONS .....cceeviiiiiiieeeee e 67
4.4.1  Sizes Of VECtOrs ANG MOLIICES........cccveeiuveeireeiresieesiesieesssessisesssesesesieessseasans 67
4.4.2  Generation of vectors and MALIICES ...........ccceevoueeroeeerieeniienieesieeesieeesiee e 67
4.4.3  Looking for elements in matrices and VECLOrS ...........cccueeveeeveeeseeeiieeeieenieenas 68
4.4.4  Operations 0N Parts Of MALIICES ........ccueeeveeeiverieesiiiesisesieesieessieesitesssssssesnsns 69
4.4.5 Eigenvalues aNnd €iGeNVECLOIS..........ccecueeeeeueeeeeiieeesiieeesiieeesiaaessieneessaaessnees 70
4.4.6  SOrtiNG fUNCEIONS .......eeeeeeiee ettt e e e see e et e e ste e s ataaesasseeessseaessanees

4.5 EXBICISES ..ttt
Plots and iNPut / OULPUL.........eeeterrecrrrnreeriecrnereessessenreeeseesnnnessssssnnenessasssnne
5.1 Polar plots...............
5.2 Contour plots
5.3 o] o] £ SR
5.4 Reading and writing files
5.4.1  WRITEFILE GNA READFILE .........oooceeeeeeeeeeeeeeeeeeeeeeetteeetteaeestaeessseaeesnaa e e 84
5.4.2  WRITEPRN, READPRN and APPEDNPRN ........cccceeeeeeeeeeecieeeesiieeseieseesreaaesnens 85
5.5 Integrating with MiIcroSoft EXCel......cccvvvuiiriiiiniieiiiciiesieee e 85
5.6 [T ol Y= TP PPOPPPPPPRRRNE
Problem SOIVING......c.. ettt re e s e s e e e e eeas
6.1 APPFOXIMALION oot e s e e e e e e
6.1.1  Linear APPIroXiMOLION ............ceeeeieeeiuiiiiiieeeeiiiiieee ettt e et eae e e

6.1.2  Exponential approximation.



R. Robert Gajewski ©2014 7

6.2 Solution of sets of linear eqUALIONS ........ceeeiceiiieeiiii e 92
6.3 ROOTS OF FUNCLIONS ..veieiiiiee ettt et e e e e etae e e e etaeeeenbaeeenees 94
6.4 SOIVE BIOCK .ottt e e et e e e e e e e anr e e e e e e e e e nnraaeeeeeeas 95
6.4.1  FUNCLION i ....vveeeieseiieeiiieeiieeteet ettt sttt ettt e st e s e e s e esssaesssesseanas 96
6.4.2  FUNCEION MUNEIT ...eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaeeaeeeaeeeaaeaeaeeaeesaeeaaassessssssssssssannnns 98
6.4.3  FUNCLION MUNIMUZE......eeeeeeeeeeeeeeeeeeeeee e e ee e e eee e eeeeeeaeaeaeaeaaanns 99
6.4.4  FUNCLION MOXIMUZE ...evveeeeeiiiiiiesaeeeeeiiitta e e e eeseitttae e e e e s sestaeaassssssssstsasaaaeennnans 100
6.4.5  FUNCLION OUESOIVE ........oveeeeeeeeeieeeeee ettt ee e e eetta e saa e e etaa e e ssaaaeeseeas 103
6.5 [ ] ol Y=L 104
7  Basics Of Programming.......cccciieeeeeiiiiiiennnieieieennnecieeeennsssesersennnsssssesnnnsnnssns 106
7.1 Programming OPEratorS......cccuuiiiiiiiiiiiiieee e e e e e e s stara e e e e e e e saeanee 107
7.1.1  DEfiNiNG G PrOgraiM........ccccuveeiuiesiresiieesieesiieesissesissessassssasssessssssssssssssssssssseens 107
7.1.2  DEfiNiNG fUNCLIONS ......cccveeerieeiiesiiresiieecieeeetesie e st estasettesstesssessssesssassseesseans 108
7.1.3  ConditionQl SEATEMENTS.........cccoeeeerreeeeeeeeeeiiieeeeeeeeeeeciireeeeeeeeessisseeeeeeeeessiasees 109
71,4 Program lOOPS .......ccueecuescuiesiiesiiresieesiieesisaesieesssaesssessseessssssssssssssssssssssssaseens 111
7.1.5 Another control SEAtEMENTS. ........ccueeeecvveeeireeeeiieeeeeeieeeeeitveeeeiveeeesreeeesseeeeas 112
7.2 Basic programming problems .........ccueeeeciiiecie e 113
7.2.1  SUMS Of INEEGEIS woeeeeveeeeeeee e et eetee e eeteeees e e etee e e esaeeeesasessssseeesseeeaas 114
7.2.2  NeSted BranChing...........c.ueeeecuueeeeeiee e eeeiee et eete e steeessaesseaaeessaaeeeeas 116
7.2.3  Statements break, CONtINUE, FETUIMN ..........eeeeeeeeeeeeeeeeeeeeeeeeieeiieeeeeeeeeeeeeeeeeeeee, 119
7.3 Matrices, vectors and iNAEXING .......cccueeeecieeeeiieeeiiree e eere e sere e e s rare e e e ereeesanns 120
7.3.1  Min and max elements in VECLON ............ccccccvuueeeeeeeeeeiiiieiieeeeeeeciiieaeaeeeeesiinnes 120
7.3.2  Even and odd elements iN VECLOI ...........ccccvuveeeeeeeeeeiiieeeeeeeeeeeiiiiseeeeeeeeeessiiannns 123

7.3.3 Average and swap
7.3.4 Matrices

7.4 Exercises.......ccccceveenn.
8  Advanced Programming......ccccccceeeirieenecirirenneierereennsessseensssssssesnnssssssssnnnes

8.1 SErieS Of NUMDEIS ...t e e e e e e s aae e e eneeas 130
8.1.1  Series With fACLOriQl tEIMS ........c.ccccvievveeiiieeiiiesiiesieesieesseessesseesseesseesasees 132
8.1.2  GEOMELIIC SEIIES ...ttt ettt e e et a e e e e stnaeaeeeas 133
8.1.3  Series with products in denomMiNGtOr............ccccceeeeciveeeciiieescieeesciieesiieeenans 134
E I Y V= 4 Lo 1 [ Lo BT =] 4 =X RN

8.2 Functions expanded tO SEIES .......covieiiriiiiieiiie et e e
8.2.1  EXpANSion Of SiN fUNCLION ..........cccuvveeeeeiieeeiiiseeciieeescieeeeeiteeesaaeeeeaeaeessnaeenns

8.3 Classical algOrIthMS......cei i e
8.3.1  Greatest COMMON QiVISOI.........ccccuveereueeessiiieesiiieeesiieeescieeescieeesteesssieessnines
8.3.2  Lowest COMMON MUILIPIE.........c...coveeereiieiiieieeeieeee et
8.3.3  Fibonacci numbers..............
8.3.4  Prime numbers....................

8.4 Basic numerical algorithms
8.4.1 Bisection method................
8.4.2 False position method.........
8.4.3  SCANE MELAOU. .......oeeeeeeeeieeeeee ettt s e e s s tee e s saee s s sinaessaaes

8.4.4  Square root — Babylonian method
8.5 SOrtiNG AlGOITENMS ..t



Engineering calculations and their programming

8.5.1 Naive (StUpid BUDDIE) SOIt............oeeeeeeeeeecieaeecee et eeeeeeeeteeeeseaeesiraaaesnes 148
8.5.2  BUDBDIC SOl ..ueeeeeeeeeeeeeeeeeeeeeeceeeeetaeeeeteaeeeveeeettsaseeetssaeeessseesssssessssseeanes 149
8.5.3  SEICCHION SOIT oottt ee ettt e e e e et a e e e e e e eiassaeaaeens 150
8.6 [Y=Tol B o =] o Lol SO RORN 151
8.6.1 Factorial, Fibonacci numbers and ged ............ccueeeeeveeeecieveeeiiieeeeiieeeesiivreennns 151
8.6.2  PArtition fUNCLION.......cc.eeeeeeeeiieeeeiiee et eeee e e s te e e sta e e steaessaeaeessaaaennes 152

8.7 T ol Y= U PUPPUPPPPRPRIN 153



