program test 

real xd(50),fd(50),xkn(-30:30),a(50,50),b(50,50),xx(50),vf(50)

call podaci1 (nd,nc,ns)

write(*,5)

5 format (' za odabir fje sqrtx upisite 1, za odabir fje e**x upisite 2')

read *,n

if (n.eq.1) then

call upis2(nd,xd,fd)

endif

if (n.eq.2) then

call upis22(nd,xd,fd)

endif

call cvorovi2(nd,nc,xd,ns,xkn)

do 10 i=1,nd

x=xd(i)

call interval1(x,nc,xkn,k)

10 continue

call provjera (nd,xd,nc,xkn,ns)

call koef (nd,ns,nc,xd,xkn,a)

call gauss(a,nd,b,m,fd)

call valpolje2(nd,ns,nc,xkn,b,xx,vf)

if (n.eq.1) then

call greska1(xx,vf,maxgreska)

endif

if (n.eq.2) then

call greska2(xx,vf,maxgreska)

endif

end

subroutine podaci1(nd,nc,ns)

nd=5

nc=3

ns=3

return

end

subroutine podaci3(nd,nc,ns)

nd=16

nc=9

ns=8

return

end

subroutine podaci4(nd,nc,ns)

write (*,10)

10 format (' upisi broj interpolacijskih tocaka, broj cvorova i red splajna')

read *, nd,nc,ns

return

end

subroutine upis1(nd,xd,fd)

real xd(50),fd(50)

intrinsic float,sqrt

f(x)=sqrt(x)

do 10 i=1,nd


xd(i)=float(i-1)/float(nd-1)


fd(i)=f(xd(i))

10 continue

return 

end

subroutine upis12(nd,xd,fd)

real xd(50),fd(50)

intrinsic float,exp

f(x)=exp(x)

do 10 i=1,nd


xd(i)=float(i-1)/float(nd-1)


fd(i)=f(xd(i))

10 continue

return 

end

subroutine upis2(nd,xd,fd)

real xd(50),fd(50)

intrinsic float,sqrt

f(x)= sqrt(x)

do 10 i=1,nd


xd(i)=3.0*float(i-1)/float(2*nd-2)


fd(i)=f(xd(i))

10 continue

return 

end

subroutine upis22(nd,xd,fd)

real xd(50),fd(50)

intrinsic float,exp

f(x)= exp(x)

do 10 i=1,nd


xd(i)=3.0*float(i-1)/float(2*nd-2)


fd(i)=f(xd(i))

10 continue

return 

end

subroutine upis3(nd,xd,fd)

real xd(50),fd(50)

intrinsic float,sqrt

f(x)=sqrt(x)

xd(1)=0

xd(2)=3 

xd(3)=5

xd(4)=7

xd(5)=8

xd(6)=10

xd(7)=13

xd(8)=15

xd(9)=16

xd(10)=17

xd(11)=18

xd(12)=20

xd(13)=22

xd(14)=25

xd(15)=28

xd(16)=30

do 10 i=1,nd


fd(i)=f(xd(i))

10 continue

return 

end

subroutine upis32(nd,xd,fd)

real xd(50),fd(50)

intrinsic float,exp

f(x)=exp(x)

xd(1)=0

xd(2)=3 

xd(3)=5

xd(4)=7

xd(5)=8

xd(6)=10

xd(7)=13

xd(8)=15

xd(9)=16

xd(10)=17

xd(11)=18

xd(12)=20

xd(13)=22

xd(14)=25

xd(15)=28

xd(16)=30

do 10 i=1,nd


fd(i)=f(xd(i))

10 continue

return 

end

subroutine upis4(nd,xd,fd)

real xd(50),fd(50)

intrinsic float,sqrt

f(x)= sqrt(x)

write (*,10)

10 format ('upisi niz ulaznih podatka')

read *, (xd(i),i=1,nd)

do 20 i=1,nd


fd(i)=f(xd(i))

20 continue

print *, (xd(i), i=1,nd)

print *, (fd(i), i=1,nd)

return 

end

subroutine upis42(nd,xd,fd)

real xd(50),fd(50)

intrinsic float,exp

f(x)= exp(x)

write (*,10)

10 format ('upisi niz ulaznih podatka')

read *, (xd(i),i=1,nd)

do 20 i=1,nd


fd(i)=f(xd(i))

20 continue

print *, (xd(i), i=1,nd)

print *, (fd(i), i=1,nd)

return 

end

subroutine cvorovi1(nd,nc,xd,ns,xkn)

real xkn(-30:30),xd(50)

do 10 i=-ns,0


xkn(i)=xd(1)

10 continue

do 20 i=nc+1,nc+ns


xkn(i)=xd(nd)

20 continue

xkn(1)=0.2

xkn(2)=0.45

xkn(3)=0.82

return

end

subroutine cvorovi2(nd,nc,xd,ns,xkn)

real xkn(-30:30),xd(50)

do 10 i=-ns,0


xkn(i)=xd(1)

10 continue

do 20 i=nc+1,nc+ns


xkn(i)=xd(nd)

20 continue

xkn(1)=0.4

xkn(2)=0.8

xkn(3)=1.2

return

end

subroutine cvorovi3(nd,nc,xd,ns,xkn)

real xkn(-30:30),xd(50)

do 10 i=-ns,0


xkn(i)=xd(1)

10 continue

do 20 i=nc+1,nc+ns


xkn(i)=xd(nd)

20 continue

xkn(0)=0

xkn(1)=8

xkn(2)=10

xkn(3)=13

xkn(4)=15

xkn(5)=16

xkn(6)=17

xkn(7)=18

xkn(8)=20

xkn(9)=30

return

end

subroutine cvorovi4(nd,nc,xd,ns,xkn)

real xkn(-30:30),xd(50)

do 10 i=-ns,0


xkn(i)=xd(1)

10 continue

do 20 i=nc+1,nc+ns


xkn(i)=xd(nd)

20 continue

write (*,30)

30 format (' upisi broj cvorova')

read *, nc

write (*,40)

40 format (' upisi cvorove')

read *, (xkn(i),i=1,nc)

return 

end

subroutine provjera (nd,xd,nc,xkn,ns)

real xd(50),xkn(-30:30)

if (nd.ne.nc+ns-1) then

print *, 'greska u broju podataka'

endif

do 10 j=1,nc-1


if (xd(j).ge.xkn(j))then 


print  *, 'greska u nizu cvorova'


endif


if (xd(j+ns).le.xkn(j)) then


print  *, 'greska u nizu cvorova'


endif

10 continue

return

end

subroutine interval1 (x,nc,xkn,k)

real xkn(-30:30)

if (x.lt.xkn(1)) then

k=1

go to 7

endif

do 14 i=2,nc

if (x.lt.xkn(i))then

k=i-1

go to 7

endif

14 continue

if (xkn(nc).le.x)then 

k=nc

endif

7 return 

end

subroutine  interval2 (x,nc,xkn,k)


integer n,k,ih,il,istep


real x


real xkn(-30:30)


data il/1/



n=nc  


ih=il+1


if (ih.lt.n) goto 20



if (x.ge.xkn(n))


goto 110




if (n.le.1)


goto 90




il=-1




ih=n

20
if (x.ge.xkn(ih))


goto 40



if(x.ge.xkn(il))


goto 100

30
istep=1

31
ih=il


il=ih-istep


if (il.le.1)



goto 35


if (x.ge.xkn(il))


goto 50


istep=(istep*2)






goto 31

35
il=1


if (x.lt.xkn(1))



goto 90









goto 50

40
istep=1

41
il=ih


ih=il+istep


if (ih .ge. n)



goto 45



if(x.lt.xkn(ih))


goto 50



istep=istep*2









goto 41

45
if (x.ge.xkn(n))


goto 110


ih=n

50
mid=(il+ih)/2


if (mid.eq.il)



goto 100


if (x.lt.xkn(mid))


goto 53


il=mid









goto 50

53
ih=mid









goto 50

90     k=1




goto 120

100 k=il



goto 120

110 
k=n



goto 120

120
return


end

  


subroutine koef (nd,ns,nc,xd,xkn,a)

real a(50,50) , v(-30:30) , xd(50), xkn(-30:30)





DO 30 i=1,nd





DO  40 j=1,nd






A(i,j)=0





40
CONTINUE





30
CONTINUE

DO 50 i=1,nd  


x=xd(i)

call interval1 (x,nc,xkn,k)


e1=x-xkn(k-1)


e2=xkn(k)-x


v(1)=1/(xkn(k)-xkn(k-1))


DO 60 j=2,ns 



v(j)=e1*v(j-1)/(xkn(k-1+j)-xkn(k-1))


60 CONTINUE


DO 70 j=1,ns-1



e3=x-xkn(k-1-j)



v(1)=e2*v(1)/(xkn(k)-xkn(k-1-j))



DO 80 l=2,ns-j




v(l)=(e3*v(l-1)+(xkn(k-1+l)-x)*v(l))/(xkn(k-1+l)-xkn(k-1-j))



80 CONTINUE


70 
CONTINUE

  


DO 90 b=1,ns 



 a(i,k-1+b)=v(b)


90 CONTINUE

50 CONTINUE

return

end

SUBROUTINE gauss(a,nd,b,m,fd)

      INTEGER m,nd,n,NMAX

      REAL a(50,50),b(50,50),fd(50)

      PARAMETER (NMAX=50)

      INTEGER i,icol,irow,j,k,l,ll,indxc(NMAX),indxr(NMAX),ipiv(NMAX)

      REAL big,dum,pivinv


   m=nd+1

do 20 i=1,nd

do 30 j=1,nd


b(i,j)=a(i,j)

30 continue

20 continue

do 40 i=1,nd


b(i,m )=fd(i)

40 continue


   n=nd

      do 11 j=1,n

        ipiv(j)=0

11    continue

      do 22 i=1,n

        big=0.

        do 13 j=1,n

          if(ipiv(j).ne.1)then

            do 12 k=1,n

              if (ipiv(k).eq.0) then

                if (abs(a(j,k)).ge.big)then

                  big=abs(a(j,k))

                  irow=j

                  icol=k

                endif

              else if (ipiv(k).gt.1) then

                pause 'singular matrix in gaussj'

              endif

12          continue

          endif

13      continue

        ipiv(icol)=ipiv(icol)+1

        if (irow.ne.icol) then

          do 14 l=1,n

            dum=a(irow,l)

            a(irow,l)=a(icol,l)

            a(icol,l)=dum

14        continue

          do 15 l=1,m

            dum=b(irow,l)

            b(irow,l)=b(icol,l)

            b(icol,l)=dum

15        continue

        endif

        indxr(i)=irow

        indxc(i)=icol

        if (a(icol,icol).eq.0.) pause 'singular matrix in gaussj'

        pivinv=1./a(icol,icol)

        a(icol,icol)=1.

        do 16 l=1,n

          a(icol,l)=a(icol,l)*pivinv

16      continue

        do 17 l=1,m

          b(icol,l)=b(icol,l)*pivinv

17      continue

        do 21 ll=1,n

          if(ll.ne.icol)then

            dum=a(ll,icol)

            a(ll,icol)=0.

            do 18 l=1,n

              a(ll,l)=a(ll,l)-a(icol,l)*dum

18          continue

            do 19 l=1,m

              b(ll,l)=b(ll,l)-b(icol,l)*dum

19          continue

          endif

21      continue

22    continue

      do 24 l=n,1,-1

        if(indxr(l).ne.indxc(l))then

          do 23 k=1,n

            dum=a(k,indxr(l))

            a(k,indxr(l))=a(k,indxc(l))

            a(k,indxc(l))=dum

23        continue

        endif

24    continue

      return

end

subroutine value  (nd,ns,nc,xkn,b,vf)

real xkn(-30:30),b(50,50),bb(50),v(-30:30),aa(50)

real x

print *, 'upisi x'

read *, x

call interval1(x,nc,xkn,k)

print *,k


e1=x-xkn(k-1)


e2=xkn(k)-x


v(1)=1/(xkn(k)-xkn(k-1))


DO 60 j=2,ns 



v(j)=e1*v(j-1)/(xkn(k-1+j)-xkn(k-1))


60 CONTINUE


DO 70 j=1,ns-1



e3=x-xkn(k-1-j)



v(1)=e2*v(1)/(xkn(k)-xkn(k-1-j))



DO 80 l=2,ns-j




v(l)=(e3*v(l-1)+(xkn(k-1+l)-x)*v(l))/(xkn(k-1+l)-xkn(k-1-j))



80 CONTINUE


70 
CONTINUE


DO 90 i=1,ns 



 aa(k-1+i)=v(i)*(xkn(k-1+i)-xkn(k-1))


90 CONTINUE

    
m=nd+1


do 5 i=1,nd



bb(i)=b(i,m)


5 continue




vf=0




  do 10 j=1,nd





vf= vf+aa(j)*bb(j)




  10 continue

return

end

subroutine valpolje1  (nd,ns,nc,xkn,b,xx,vf)

real xkn(-30:30),b(50,50),bb(50),v(-30:30),aa(50),vf(50),xx(50)

real x

do 15 i=1,8

  xx(i)=0.1*i-0.05

15 continue

do 20 i=1,8

x=xx(i)

call interval1(x,nc,xkn,k)


e1=x-xkn(k-1)


e2=xkn(k)-x


v(1)=1/(xkn(k)-xkn(k-1))


DO 60 j=2,ns 



v(j)=e1*v(j-1)/(xkn(k-1+j)-xkn(k-1))


60 CONTINUE


DO 70 j=1,ns-1



e3=x-xkn(k-1-j)



v(1)=e2*v(1)/(xkn(k)-xkn(k-1-j))



DO 80 l=2,ns-j




v(l)=(e3*v(l-1)+(xkn(k-1+l)-x)*v(l))/(xkn(k-1+l)-xkn(k-1-j))



80 CONTINUE


70 
CONTINUE


DO 90 ii=1,ns 



 aa(k-1+ii)=v(ii)


90 CONTINUE




m=nd+1


do 5 ii=1,nd



bb(ii)=b(ii,m)


5 continue




vf(i)=0




  do 10 j=1,nd





vf(i)= vf(i)+aa(j)*bb(j)




  10 continue

20 continue

print 40

40 format (/,9X,'x',14X,'s(x)',/)

do 30 j=1,8

print *, xx(j),vf(j)

30 continue

return

end

subroutine valpolje2  (nd,ns,nc,xkn,b,xx,vf)

real xkn(-30:30),b(50,50),bb(50),v(-30:30),aa(50),vf(50),xx(50)

real x

do 15 i=1,8

  xx(i)=0.1*i-0.05

15 continue

do 20 i=1,8

x=xx(i)

call interval1(x,nc,xkn,k)


e1=x-xkn(k-1)


e2=xkn(k)-x


v(1)=1/(xkn(k)-xkn(k-1))


DO 60 j=2,ns 



v(j)=e1*v(j-1)/(xkn(k-1+j)-xkn(k-1))


60 CONTINUE


DO 70 j=1,ns-1



e3=x-xkn(k-1-j)



v(1)=e2*v(1)/(xkn(k)-xkn(k-1-j))



DO 80 l=2,ns-j




v(l)=(e3*v(l-1)+(xkn(k-1+l)-x)*v(l))/(xkn(k-1+l)-xkn(k-1-j))



80 CONTINUE


70 
CONTINUE


DO 90 ii=1,ns 



 aa(k-1+ii)=v(ii)


90 CONTINUE




m=nd+1


do 5 ii=1,nd



bb(ii)=b(ii,m)


5 continue




vf(i)=0




  do 10 j=1,nd





vf(i)= vf(i)+aa(j)*bb(j)




  10 continue

20 continue

print 40

40 format (/,9X,'x',14X,'s(x)',/)

do 30 j=1,8

print *, xx(j),vf(j)

30 continue

return

end

subroutine valpolje3  (nd,ns,nc,xkn,b,xx,vf)

real xkn(-30:30),b(50,50),bb(50),v(-30:30),aa(50),vf(50),xx(50)

real x

do 15 i=1,8

  xx(i)=2*i+5

15 continue

do 20 i=1,8

x=xx(i)

call interval1(x,nc,xkn,k)

print *,k


e1=x-xkn(k-1)


e2=xkn(k)-x


v(1)=1/(xkn(k)-xkn(k-1))


DO 60 j=2,ns 



v(j)=e1*v(j-1)/(xkn(k-1+j)-xkn(k-1))


60 CONTINUE


DO 70 j=1,ns-1



e3=x-xkn(k-1-j)



v(1)=e2*v(1)/(xkn(k)-xkn(k-1-j))



DO 80 l=2,ns-j




v(l)=(e3*v(l-1)+(xkn(k-1+l)-x)*v(l))/(xkn(k-1+l)-xkn(k-1-j))



80 CONTINUE


70 
CONTINUE


DO 90 ii=1,ns 



 aa(k-1+ii)=v(ii)


90 CONTINUE




m=nd+1


do 5 ii=1,nd



bb(ii)=b(ii,m)


5 continue




vf(i)=0




  do 10 j=1,nd





vf(i)= vf(i)+aa(j)*bb(j)




  10 continue

20 continue

print 40

40 format (/,9X,'x',14X,'s(x)',/)

do 30 j=1,8

print *, xx(j),vf(j)

30 continue

return

end

subroutine greska1(xx,vf,maxgr)

real xx(50),vf(50),r(50)

real maxgr

n=8

maxgr=r(1)

do 10 i=2,n

r(i)=abs(sqrt(xx(i))-vf(i))

if (r(i).gt.maxgr) then

maxgr=r(i)

endif

10 continue

print *,'maksimalna greska je'

print *, maxgr 

return

end

subroutine greska2(xx,vf,maxgr)

real xx(50),vf(50),r(50)

real maxgr

n=8

maxgr=r(1)

do 10 i=2,n

r(i)=abs(exp(xx(i))-vf(i))

if (r(i).gt.maxgr) then

maxgr=r(i)

endif

10 continue

print *, 'maksimalna greska je'

print *, maxgr 

return

end

