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PROGRAM nai n

I MPLI CI' T NONE

| NTEGER, PARAMETER :: n=4,n2=16

REAL, DI MENSION(n2) :: aa=(/1,2,3,4,5,6,7,8,9,10,&
11, 12, 13, 14, 15, 16/)

REAL, DI MENSION(n,n) :: matl, mat2

mat 1=RESHAPE( aa, (/n,n/))

CALL out mat (mat 1)

[ R e "
mat 2=RESHAPE( aa, (/ n, n/), ORDER=(/2,1/))

CALL out mat ( nat 2)

PRINT, e e oo e e m e "
mat 1=t r ansnat ( mat 2)

CALL out mat (nmat 1)

CONTAI NS

IR

SUBROUTI NE out mat (mat )
I**** Suproutine to output a matrix to the screen.

REAL, DIMENSION(:,:), INTENT(IN) :: mat !*** Dummy decl aration
I NTEGER :: i
DO i =1, Sl ZE(mat, 1)
PRI NT*, mat (i, :)
ENDDO

END SUBROUTI NE out mat

[ R R

FUNCTI ON transmat (mat)

I **%% Dummy ar gunment s

REAL, DI MENSION(:,:), INTENT(IN) :: mat
INTEGER :: mn,i,j
REAL, DI MENSI ON( S| ZE(mat, 2), SI ZE(mat, 1)) :: transmat !*** Return

I**** Find out the no. of rows and cols in the nmatrix
n¥Sl ZE(mat, 1) ; n=SI ZE(mat, 2)

I***x Performthe transpose
I**** ysing two DO | oops

DOi=1,n I *%*% | oop over rows in mat
DO j=1, m I*** | oop over cols in mat
transmat (i,j)=mat(j,i)
ENDDO
ENDDO

[ R R R R R R R R

END FUNCTI ON t r ansmat

END PROGRAM mai n

R R
kkkhkkhkkhkhkhkkhkhkhkhkhkkkkhkhkkkkhkkkkkkkhkkk k%

PROGRAM cl assproj 1
I*** Programto multiply together two nmatrices nmatl & nat2 and store
I*** the result in mat3. USES dynamic allocation of menory!!!!
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I'MPLI CI' T NONE

INTEGER :: mn, k

REAL, ALLOCATABLE, DIMENSION(:,:) :: matl
REAL, ALLOCATABLE, DIMENSION(:,:) :: mat2
REAL, ALLOCATABLE, DIMENSION(:,:) :: mat3, mat4

I**** | nput the two matrices fromthe keyboard
I **** Press return after each el enent
I**** matrix one then matrix two

I*x*% NOTE you could read each matrix

is separately if you prefer!

PRI NT*, "Pl ease input the no. of rows in matrix one"
READ*, m
PRI NT*, "Pl ease input the no. of <cols in matrix one"
READ*, n
PRI NT*, " Pl ease input the no. of cols in matrix two"
READ*, k

ALLOCATE( mat 1(m n))
ALLOCATE( mat 2(n, k) )
ALLOCATE( mat 3(m k) )
ALLOCATE( mat 4(m k) )

I**** | nput the two matrices fromthe keyboard
I**x** press return after each row
I**** matrix one then matrix two

mat 1=get mat (m n)
mat 2=get mat (n, k)

I ***%* Use our matrix mult. function to calc. mat3
mat 3=rul mat (nat 1, mat 2)

I ***%* performthe matrix nultiplication
I**** ysing Fortran’s MATMUL(A, B) function

mat 4=MATMUL( nat 1, mat 2)

I***%* Print out each matrix to the screen
| **%% NOTE the use of / to create a blank line

PRINT ' (/,"Matrix One",/)’
CALL out mat (mat 1)

PRINT " (/,"Matrix Two",/)’
CALL out mat ( mat 2)

PRINT * (/,"Matrix1l * Matrx2 (My Answer)",/)’
CALL out mat (mat 3)

PRINT *(/,"Matrix1l * Matrx2 (Fortran Answer)",/)’
CALL out mat (mat 4)

DEALLOCATE( mat 4)
DEAL LOCATE( mat 3)
DEALLOCATE( mat 2)
DEALLOCATE( mat 1)

CONTAI NS

R R

FUNCTI ON get mat (m n)
1** Read in nmatrix with "m rows and "n" col ums

INTEGER, INTENT(IN) :: mn I**** Dummy decl aration
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REAL, DI MENSION(mn) :: getnat I **** | ocal Declaration
INTEGER :: i ! ** Loop variable
DO i=1,m
PRINT ' ("Enter nmatrix row :",i2)",i !*** Pronpt for row nunber
READ*, getnat (i, :) I*** Read in row
ENDDO

END FUNCTI ON get mat

| *kkkkkhkhkkkkhkkhkkkkkkkkkhkkhkkkkkkhkhkkhkkhkkkkhkkhkkkkhkkhkkkkkk ok kk k k%

SUBROUTI NE out nat ( mat )
I** Print any matrix out to screen

REAL, DIMENSION(:,:), INTENT(IN) :: nmat !*** Durmmy declaration
I NTEGER :: i ! ** Loop variable
DO i=1, Sl ZE(mat, 1) !*** Loop for each row.
PRINT*, mat(i,:) !*** Print each row
ENDDO
END SUBROUTI NE out mat

R R R

FUNCTI ON rul nat (mat 1, mat 2)
I**** Fynction to premultiply mat2 with matl

I**** Use assuned shape arrays for dummy arays****

REAL, DIMENSION(:,:), INTENT(IN) :: matl !*** Dummy declaration
REAL, DIMENSION(:,:), INTENT(IN) :: mat2 [!*** Dummy decl aration
| ***xx% | ocal Declarations ******

INTEGER :: mn,Kk,i,j,p

REAL, DI MENSI ON(SI ZE(mat 1, 1), SI ZE(nmat2,2)) :: mul mat

I **x%%% Eind out the matix sizes for the DOloop limts *****x
meSl ZE(mat 1, 1) ; n=Sl ZE(mat 1, 2) ; k=S| ZE(mat 2, 2)

I**x*xx Performthe matrix multiplication
I**** ysing three DO | oops

IF (SIZE(mat2,1) == n) THEN

DOi=1,m I*** For each row of getmat (nat3)
DO j =1, k I*** For each columm of getnat (mat3)
mul mat (i, j)=0 I*** jnitialise to zero
DO p=1,n
mul mat (i, j)=mul mat(i,j)+mat1(i,p)*mat2(p,j)
ENDDO
ENDDO
ENDDO
ELSE
PRI NT*,"Si ze nmismatch in nul mat"
ENDI F

END FUNCTI ON rul mat

[ R R R R

END PROGRAM cl assproj 1

D R R R R R R

R R



