program LU; { Resolucao de Sistemas Lineares pela fatoracao LU }


uses crt,printer;


var


  N,I,J,K,LINHA,TROCAINT  : integer;


  MULT,PIVOT,TROCA,SOMA  : real;


  A,AINIC : array [1..10,1..10] of real;


  B,BINIC,Y,RAIZES : array [1..10] of real;


  ORDEM  : array [1..10] of integer;


  OUTRA : string[3];


const


  UMREAL = 1.00;


  TOL = 0.01;


begin


  clrscr;


  writeln('Resolucao de sistemas lineares pela Fatoracao LU');


  repeat


    writeln(' Forneca o numero de equacoes , tal que 0 < n < 11 ');


    readln(N)


  until (N > 0) and (N < 11);


  writeln(' Forneca a matriz a ser fatorada (linha a linha)');


  for I := 1 to N do


    begin


         for J := 1 to N do read(A[I,J]);


         ORDEM[I] := I ;writeln(' ')


    end;


  AINIC := A;


  writeln(Lst,'Resolucao de sistemas lineares pela Fatoracao LU');


  writeln(Lst,' Matriz fornecida ');


  for I := 1 to N do


    begin


         for J := 1 to N do write(Lst,AINIC[I,J]:6:2,'X',J);


         writeln(Lst,'  ')


    end;


  I := 1;


  repeat


    PIVOT := abs(A[I,I]); LINHA := I;


    for J := I+1 to N do  begin


                            if abs(A[J,I]) > PIVOT  then


                                   begin PIVOT := abs(A[J,I]);


                                         LINHA := J


                                   end;


                          end;


    if LINHA <> I then begin


                        for J := 1 to N do


                          begin


                            TROCA := A[LINHA,J];


                            A[LINHA,J] := A[I,J];


                            A[I,J] := TROCA;


                          end;


                        TROCAINT := ORDEM[LINHA];


                        ORDEM[LINHA] := ORDEM[I];


                        ORDEM[I] := TROCAINT


                       end;


    if PIVOT > TOL then  begin


                          for J := I+1 to N do


                           begin


                             MULT := A[J,I]/A[I,I];


                             for K := I+1 to N do


                              A[J,K] := A[J,K] - MULT * A[I,K];


                             A[J,I] := MULT


                           end;


                         end;


    inc(I);


until (PIVOT <= TOL) or (I = N);


if PIVOT > TOL then begin  { executa quando PIVOT > TOL }


 writeln(Lst,'Matrizes L e U');


 for I := 1 to N do begin { impressao da matriz L }


   for K := 2 to I do write(Lst,A[I,K-1]:6:2);


   write(Lst,UMREAL:6:2);


   writeln(Lst,' ');end; { fim da impressao da matriz L }


 writeln(Lst,' ');


 for I := 1 to N do begin { impressao da matriz U }


   for K := 2 to I do write(Lst,'      ');


   for J := I to N do write(Lst,A[I,J]:6:2);


   writeln(Lst,'  ');


                    end; { fim da impressao da matriz U }


                    end; { fim da execucao de quando PIVOT > TOL }


if (PIVOT <= TOL) or (abs(A[N,N]) <= TOL) then writeln(Lst,


    'Matriz Singular')


     else begin


            repeat


            writeln(' Forneca o vetor B ');


            for I := 1 to N do read(BINIC[I]);


            for I := 1 to N do B[I] := BINIC[ORDEM[I]];


            writeln(Lst,' Vetor B na ordem inicial');


            for I := 1 to N do write(Lst,BINIC[I]:6:2,'  ');


            writeln(Lst,' ');


            writeln(Lst,' Vetor B reordenado');


            for I := 1 to N do write(Lst,B[I]:6:2,'  ');


            writeln(Lst,'  ');


            for I := 1 to N do begin


                SOMA := 0.0;


                for J := 1 to I-1 do


                 SOMA := SOMA + A[I,J] * Y[J];


                Y[I] := B[I] - SOMA


                               end;


            RAIZES[N] := Y[N] / A[N,N];


            for I := N-1 downto 1 do begin


              SOMA := 0.0;


              for J := I + 1 to N do SOMA := SOMA + A[I,J]*RAIZES[J];


              RAIZES[I] := (Y[I] - SOMA) / A[I,I]


                                     end;


              writeln(Lst,'Raizes Calculadas');


              for J := 1 to N do write(Lst,'X',J,' = ',RAIZES[J]:6:2,' ');


              writeln(Lst,' ');


              writeln(' tecle SIM se deseja apresentar outro vetor B');


              readln;


              read(OUTRA);


          until OUTRA <> 'SIM';


          end;


end.


{ Final do metodo LU }





�


