


Chapter1ComputersinEngineering1
1.1Engineering,ComputersandNumericalMethods1
1.2AnEngineer'sViewofaComputer5
1.3ProgrammingLanguages11
1.4ProgrammingaProblemSolution14
1.5ProgramspresentedintheBook16

Chapter2MatrixAlgebrabyComputers18
2.1Introduction18
2.2ElementaryMatrixOperations19
2.3SolutionofSystemsofSimultaneousLinearEquations34
2.4EigenvalueandEigenvectorProblems72
2.5QuadraticForms90
2.6MatrixRepresentationofExtremumProblems91

Chapter3MatrixAnalysisofSimpleStructuralSystems100
3.1Introduction100
3.2DisplacementMethod-Truss102
3.3ComputerMatrixDisplacementMethod110
3.4AComputerProgramforTrussAnalysis125

Chapter4SolidMechanics152
4.1Introduction152
4.2PrincipleofVirtualDisplacement158
4.3PrincipleofMinimumPotentialEnergy164
4.4ProgramforStaticAnalysisofPlaneFrameSystems178
4.5DynamicProblems191
4.6ProgramforDynamicAnalysisofPlaneFrameSystems198

ChaptersApproximateMethodsofSolution218
5.1Introduction218
5.2TheRayleigh-RitzMethod218
5.3TheGalerkinMethod235

Chapter6TheFiniteElementTechnique250
6.1Introduction250
6.2ExtendedLaplaceEquation257
6.3AProgramfortheSolutionoftheExtendedLaplace

Equation272
6.4Two-DimensionalElasticityProblems288
6.5ComputerProgramforFiniteElementAnalysisofPlane

StressProblems295
6.6HigherOrderElements307



Chapter7FluidMechanics322

7.1Introduction322

7.2GoverningEquations324

7.3PerfectFluids326

7.4ApplicationsinHydraulics338

7.5FlowthroughPorousMedia344

Index352

LISTOFPROGRAMS

Chapter2

1.Transposeofarectangularmatrix(TRANR).22

2.Transposeofasquarematrix(TRANS).23

3.Additionandsubtractionofmatrices(ADSUB).24

4.Multiplicationoftwomatrices(ATIMB).26

5.Multiplicationoftwomatrices,storingtheresultsinthefirst

matrix(MATMA).26

6.Multiplicationoftwomatrices,storingtheresultsinthesecond

matrix(MATMB).27

7.EvaluationofC=BTAB,usingpreviousroutines(BTAB1).28

8.EvaluationofC=BTAB,withoutusingpreviousroutines

(BTAB2).29

9.EvaluationofC=BTAB,storingtheresultinA(BTAB3).29

10.Multiplicationofamatrixbyavector(MULTV).31

11.Solutionofsimultaneouslinearsystemsofequations,bytheGauss

eliminationmethod,withoutallowingforrowinterchange

(SLPDS).41

12.Solutionofsimultaneoussystemsofequations,bytheGauss

eliminationmethod,allowingforrowinterchange(SLNPD).44

13.Solutionofsimultaneoussystemsofequations,bytheGauss

eliminationmethod,forpositivedefinitesymmetricmatrices

(SLSIM).45

14.Solutionofsimultaneoussystemsofequations,bytheGauss

eliminationmethod,forbandedmatrices(SLBNS).51

15.Solutionofsimultaneoussystemsofequations,bytheGauss

eliminationmethod,forsymmetricbandedmatrices(SLBSI).52

16.InverseofamatrixbytheGausseliminationmethod(INVER).55

17.DecompositionofasymmetricmatrixusingCholeski'smethod

(DECOG).59

18.DecompositionofasymmetricbandedmatrixusingCholeski's

method(DECOB).60

19.SolutionofequationsusingCholeski'smethod(CHOLE).61

20.Inverseofanuppertrianglematrix(INVCH).61



21.SolutionofequationsusingGauss―Seideliterativemethod

(SLGSG).67

22.SolutionofsymmetricbandedmatricesusingGauss―Seidel

(SLESS).70

23.Firsteigenvalueandeigenvector,bytheStodolla-Vianello

method(EIGIS).78

24.Computationofeigenvaluesandeigenvectors,forasystemofthe

typeAX=XX,bytheJacobimethod(JACOB).86

25.Computationofeigenvaluesandeigenvectors,forasystemofthe

typeAX=XBX(EIGG).89

Chapter3.

Programsforstaticanalysisofplanetrusses

26.Mainprogram.128

27.Datainput(INPUT).130

28.Assemblingofthetotalstiffnessmatrix(ASSEM).133

29.Computationoftheplanetrussbarstiffnessmatrix(STIFF).135

30.Additionofanelementstiffnessmatrixtothetotalstiffness

matrix(ELASS).136

31.Introductionofboundaryconditions(BOUND).141

32.Evaluationofbaraxialforces(FORCE).145

33.Resultoutput(OUTPT).146

Chapter4.

Programsforstaticanalysisofplaneframesystems

34.Mainprogram.179

35.Inputprogram(INPUT).180

36.Evaluationoftheplaneframememberstiffnessmatrix(STIFF).183

37.Evaluationofmemberendforces(FORCE).184

38.Outputprogram(OUTPT).187

Programsfordynamicanalysisofplaneframesystems

39.Mainprogram.200

40.Datainput(INPUT).201

41.Assemblingofthetotalstiffnessandmassmatrices(ASSEM).203

42.Computationoftheelementmassmatrix(EMASS).204

43.Additionoftheelementmatricesintothetotalmatrices(ELASS).206

44.Outputprogram(OUTPT).208



Chapter6

ProgramsforthesolutionofthegeneralizedLaplace'sequation

45.Mainprogram.273

46.Inputprogram(INPUT).274

47.Computationofelementmatrices(STIFF).276

48.Routineforcalculatingthenodalvariablesderivatives(FORCE).278

49.Outputprogram(OUTPT).279

Programsforthesolutionofbidimensionalelasticityproblems

50.Mainprogram.296

51.Inputprogram(INPUT).298

52.Elementstiffnessmatrix(STIFF).300

53.Evaluationofelementstresses(FORCE).301

54.Outputprogram(OUTPT).303




	page1
	page2
	page3
	page4
	page5
	page6

