###############################################################################

#                                                                             #

quot := proc (x::float, n::integer)                    



#

#                                                                             #

#   finds the first n partial quotients of x, and returns the best            #

#   approximation to n in the form of a fraction p/q                          #

###############################################################################

   local q,e,i,maxv,maxi,r;                                                   #

                                                                              #

# Initialise variables                                                        #

   i := 0;                                                                    #

   q[i] := floor(x);               #Calculate initial values                  #

   e[i] := x - q[i];                                                          #

   maxv := q[i];                   #Set max values = initial values           #

   maxi := i;                                                                 #

                                                                              #

# Compute n partial quotients, keeping track of largest one                   #

   while (e[i] <> 0) and (i<n-1)  do                                          #

      i := i + 1;                                                             #

      q[i] := floor(1/e[i-1]);     #Calculate next values in sequence         #

      e[i] := (1/e[i-1]) - q[i];                                              #

      if q[i] >=  maxv then        #If new value  > max values, than          #

         maxv := q[i];              #remember the new value and its index     #

         maxi := i;                                                           #

      fi;                                                                     #

   od;                                                                        #

                                                                              #

# Compute approximation for x, using largest partial quotient                 #

                                                                              #

   if maxi = 0 then                #If the first value was the best one       #

      return q[0];                                                            #

   fi;                                                                        # 

                                                                              #

#Calculate cf(q[0],q[1],...,q[maxi-1])                                        #                                                                                                   

   r := q[maxi-1];                                                            #

   for i from (maxi-2)  by -1 to 0  do                                        #

      r := q[i] + (1/r);                                                      #

   od;                                                                        #

                                                                              #

   eval(r);                              #Return the fraction we calculated   #

                                                                              #

end:   ###### of quot(x,n) ####################################################

###############################################################################

#                                                                             #

cw1 :=proc(start_m::integer, end_m::integer)                                  #

#                                                                             #

#                              Coursework 1 for MATH0070                      #

#       Computes alpha = 17 ^(1/m) for start_m <= m <= end_m                  #

###############################################################################

                                                                              #

  local m,t,v,row;                                                            #

                                                                              # #Initialise variables                                                         #

  with(linalg);                                                               #

  t := matrix(1 + (end_m-start_m+1)*(end_n-start_n+1), 4);                    #

  t[1,1] := Value;                 #These are simple text labels              #

  t[1,2] := Float;                                                            #

  t[1,3] := Approximation;                                                    #

  t[1,4] := Difference;                                                       #

  row := 2;                        #Active row = 2                            #

                                                                              #

     for m from start_m to end_m do                                           #

        t[row,1] := (17^(1/m));                  #Find alpha                  #

        t[row,2] := evalf(t[row,1]);             #Display it in float         #

        t[row,3] := quot(t[row,2], 51);          #Find approximation,         #

        t[row,4] := evalf(t[row,1] - t[row,3]);  #Calculate difference        #

        row := row + 1;                                                       #

     od;                                                                      #

                                                                              #

  evalm(t);                                      #Return the matrix           #

                                                                              #

                                                                              #

end: #### of cw1 ##############################################################

