Program name: POLYMULT

Created on 6/18/04

This program multiplies two or more polynomials and displays the result
Examples of polynomials that can be entered are:

(2X+3)(4X+5)

(2X+3)(4X+5)(6X+7) and on..

(2X^2+5Y^3)(7Z^2-8XY^2)

(2X+3Y+4Z)(5X+6Y+7Z)

(2X+5)^2(-6Y-8)^2

(Y+5)^3

You can not enter nested parenthesis such as (2(2X+3)+4).
Each term can have up to three exponents X,Y, and Z.

The polynomial(s) are entered into a string, converted to a numerical
format and multiplied, then converted back into a string so that the

result can be displayed on the screen.

Polynomials are stored in lists in a numerical format so that

they can be multiplied.

Lists have the name L1,L2,L3,L4,and L5.

(2X+3Y+4Z) would be stored as       2 1 0 0   3 0 1 0   4 0 0 1

(2X^2+3Y^3+4Z^4) would be stored as 2 2 0 0   3 0 3 0   4 0 0 4

(-2XYZ+48X^2Y) would be stored as  -2 1 1 1  48 2 1 0

Also of note: in this listing, not equal is shown as !=



  and greater or equal to is shown as >=

Lbl A

ClrHome

Disp “Enter the”,”polynomial or”,”polynomials to”,”be multiplied”
Store the polynomail(s) into string Str1

Input “>”,Str1
ClrHome

Disp “Calculating...
Store 0 into the variable C. This is used for counting the number of parenthesis entered

0C
Store the length of String Str1 into the variable L

length(Str1)L
Store 1 into the variable X

Variable X is used to store the current location in String Str1

1X
Store “23” into the String Str5
This is used for changing X2 and X3 into X^2 and X^3
“23”Str5

Keep looping until the end of String Str1 is reached

While X<=L


Count the number of parenthesis in String Str1

If sub(Str1,X,1)=”(“



C+1C


If sub(Str1,X,1)=”)”



C-1C


If C<0 or C>1 then the user has attempted to enter


nested parenthesis


If C<0 or C>1


Then



Disp “You can not”,”enter nested”,”parenthesis



Pause



Goto A


End


Store 0 into the variable M


This is used to indicate a square or cube entered


0M


If the user has entered a square

If sub(Str1,X,1)=”2”



1M


If the user has entered a cube

If sub(Str1,X,1)=”3”



2M


If M>0 then change X2 or X3 into X^2 or X^3 in String Str1


If M>0


Then



Add a carrot symbol and exponent value into the String Str1



sub(Str1,1,X-1)+”^”+sub(Str5,M,1)Str2



If the current location is less than the length

of String Str1



If X<L



Str2+sub(Str1,X+1,length(Str1)-X)Str1



If the current location is equal to the length



of String Str1



If X=L




Str2Str1



Since a “^” has been added to String Str1 then



increment the variable L



L+1L

End


If a negation symbol was entered then change it to a minus sign

If sub(Str1,X,1)=”-“

Then


sub(Str1,1,X-1)Str2

sub(Str1,X+1,length(Str1)-1)Str3


Str2+”-“+Str3Str1


End

Increment the variable X


X+1X
Loop back to the While statement

End

Check to see that the correct number of parenthesis has been entered
If C/2!=int(C/2)

Then


Disp “You have entered”,”the wrong number”,”of parenthesis


Pause


Goto A

End

Check to see that the first character entered is a “(“

If sub(Str1,1,1)!=”(“

Then


Disp “Incorrect”,”format


Pause


Goto A

End

Store 1 into the variable X

The variable X is used as the current location in String Str1

1X

Keep looping until the next to last character in Str1 is reached

While X<L-1


If the first number entered after the parenthesis is a positive


number and there isn’t a “+” symbol then add one
If sub(Str1,X,1)=”(“ and sub(Str1,X+1,1)!=”-“ and sub(Str1,X+1,1)!=”+”

Then



sub(Str1,1,X)Str2



sub(Str1,X+1,length(Str1)-X)Str3



Str2+”+”+Str3Str1



Increment the variable L



L+1L


End


Increment the variable X


X+1X

Loop back to the While statement

End

Lbl E

The following routine will find any polynomials with an exponent
such as (2X+3)^2 and expand it to be (2X+3)(2X+3)

For(X,1,length(Str1)-1


Find the beginning of the polynomial


If sub(Str1,X,1)=”(“


Store the start location in the variable A



XA


Find the end of the polynomial and its possible exponent


If sub(Str1,X,1)=”)” and sub(Str1,X+1,1)=”^”


Then



Store the end location in the variable B



XB



Store the polynomial in String Str2



sub(Str1,A,B-A+1)Str2



Store the exponent in String Str0



sub(Str1,X+2,1)Str0



Copy Str2 into Str3



Str2Str3



Call the program STRTOVAL to convert the String Str0



into a value stored in the variable V


prgmSTRTOVAL

Keep looping to duplicate Str2 onto itself


While V>1




Str2+Str3Str2



Decrement the variable V



V-1V



End



If the polynomial was in the middle of the equation



then insert it back into the middle

If A>1 and B<length(Str1)-2



Then

Sub(Str1,1,A-1)+Str2+sub(Str1,B+3,length(Str1)-B-2)Str1

Goto E



End



If the polynomial was at the end of the equation



then insert it back into the end



If A>1



Then




sub(Str1,1,A-1)+Str2Str1




Goto E


End



If the polynomial was at the beginning of the equation



then insert it back into the beginning



If B<length(Str1)-2



Then




Str2+sub(Str1,B+3,length(Str1)-B-2)Str1



Goto E



End



If the polynomial was the entire equation



then copy it back into String Str1



If A=1 and B=length(Str1)-2



Then




Str2Str1




Goto E



End



Goto E


End

End of For loop

End

The following routine is the setup for the next routine

It gets the first polynomial and stores it in a numerical

format in list L2
Store 1 into the variable H
Use the variable H to find the end location of the first polynomial

1H

Keep looping until the character “)” is reached

While sub(Str1,H,1)!=”)”

H+1H

End

Store the first polynomial into String Str2

Sub(Str1,1,H)Str2

Call the program STRTOLST to convert the String Str2

into a numerical format store in list L1

prgmSTRTOLST

Clear out previous elements stored in list L2

0dim(LL2)

Set the number of elements in list L2 equal to list L1
dim(LL1)dim(LL2)

Copy the values in list L1 into list L2

For(X,1,dim(LL1)

LL1(X)LL2(X)

End

Increment the variable H

H+1H
Clear out the previous elements stored in list L4

0dim(LL4)

Set the number of elements in list L4 to 4

4dim(LL4)

The following routine loops until the end of the polynomials
are reached. It take each polynomial in succession and stores it in a numerical format in list L1. It then multiplies the polynomial in list L1 with the polynomial already in list L2 and stores the result in list L3. List L3 is then copied into list L2 and the process is repeated if necessary
While H<length(Str1)

Copy the value stored in H into J
The variable J is used as the beginning position of the

current polynomial
HJ
Keep looping until the end of the polynomial is reached

While sub(Str1,H,1)!=”)”


Increment the variable H



H+1H

End

Increment the variable H

H+1H

Store the polynomial into String Str2

sub(Str1,J,H-J)Str2

Call the program STRTOLST to convert Str2 into a numerical format

stored in list L1

prgmSTRTOLST

Clear out the elements in list L3

0dim(LL3)

Set the element size in list L3 according to the size of L1 and L2

((dim(LL1)/4)*(dim(LL2)/4))*4dim(LL3)

Store 1 in the variable S
S is used as the current position in list L3
1S
Use a For loop to traverse the elements in list L1

For(X,1,dim(LL1),4



Use a For loop to traverse the elements in list L2



For(Z,1,dim(LL2),4




L1 * L2 into L3




LL1(X)*LL2(Z)LL3(S)




These three elements are added because they are the




exponents. Multiplication of exponents just results




in adding them. Example: X^2 * X^3 = X^5



LL1(X+1)+LL2(Z+1)LL3(S+1)




LL1(X+2)+LL2(Z+2)LL3(S+2)



LL1(X+3)+LL2(Z+3)LL3(S+3)




Increment the variable S by 4




S+4S



End

End

Clear out the elements previously stored in list L2

0dim(LL2)

Set the number of elements in list L2 equal to L3

dim(LL3)dim(LL2)

Copy the values in L3 into L2

For(X,1,dim(LL3)



LL3(X)LL2(X)

End

If the end of String Str1 has not been reached then repeat

the process again

End

Store 5 into the variable C. C is used for the current position in

list L4

5C

Set the number of elements in list L4 to 4

4dim(LL4)

Copy the first four elements of list L2 into L4

For(X,1,4

LL2(X) LL4(X)
End

Use 2 For loops to condense the polynomial stored in list L2 into a

polynomial stored in list L4. This is done by matching like exponents
in each term in the polynomial
For(X,5,dim(LL2),4


Use the variable M to indicate a match

0M


For(W,1,dim(LL4),4



If the exponents match then just add the integer to L4
If LL2(X+1)= LL4(W+1) and LL2(X+2)= LL4(W+2) and LL2(X+3)= LL4(W+3)



Then




Indicate a match by storing 1 into M




1M




Add the integer in the current term to L4




LL2(X)+ LL4(W)LL4(W)




dim(LL4)W



End


End


If there is no match then transfer the 4 elements to list L4


If M=0


Then



Increase the dimension of the list L4 by 4 elements



dim(LL4)+4dim(LL4)



Transfer the 4 elements from L2 to L4



For(R,0,3




LL2(X+R) LL4(C+R)



End



Increase the current position in L4 by 4



C+4C


End

End
Set the number of elements in list L5 to 4

4dim(LL5)

Store 1 in the variable C

C is used for the current position in L5

1C

Use 2 For loops to arrange the order of the polynomial in L4

from highest to lowest exponent

Lbl C

For(X,1,dim(LL4)-4,4


0A


0B


Get the highest exponent at position X and store it in A


Get the highest exponent at position X+4 and store it in B


For(R,1,3



If LL4(X+R)>A




LL4(X+R)A



If LL4(X+R+4)>B




LL4(X+R+4)B


End


If B>A then switch the two terms in the polynomial

If B>A

Then



For(R,0,3




LL4(X+R)LL5(C+R)




LL4(X+R+4)LL4(X+R)



End



For(R,0,3




LL5(C+R)LL4(X+R+4)



End



After switching the elements, start the process over



from the beginning. This is like a bubble sort



Goto C


End

End

Store “xyz” in String Str6

This is used for building the string to display the answer

“xyz”Str6

Store a single space to the String Str1. This is necessary for doing

concatenation of strings. If String Str1 is set to null then the calculator generates an error message when you attempt concatenation
“ “Str1

The following process will take the numerical data stored in list L4

And convert it into a String in Str1 to be displayed on the screen

Use a For loop to traverse the elements in list L4

For(X,1,dim(LL4),4


The variable N is used to indicate a negative number


0N


Store the value in the current element in list L4 into V


LL4(X)V


If V!=0


Then



If V<0 then change it to its absolute value



If V<0



Then




abs(V)V




Indicate that this is a negative number




1N



End



Call the program VALTOSTR to convert the value store in V



into a string stored in Str0



prgmVALTOSTR


If this is not the first number in the polynomial and it is



a positive number then add a “+” to the String Str1



If X>1 and N=0




Str1+”+”Str1



If the number is negative then add a “-“ to the String Str1



If N=1




Str1+”-“Str1



If the number is greater than 1 then add the number to the



String Str1



If V>1




Str1+Str0Str1



If the number is 1 and there are no exponents then add the



number “1” to the String Str1



If V=1 and LL4(X+1)=0 and LL4(X+2)=0 and LL4(X+3)=0




Str1+”1”str1



Use a For loop to check for exponents



For(M,1,3




If there is an exponent at this location




If LL4(X+M)>0




Then

Add the letter “x”, “y” or “z” to the String Str1





Str1+sub(Str6,M,1)Str1





Check for an exponent higher than 1





If LL4(X+M)>1





Then






Add the appropriate character to the






String Str1






If LL4(X+M)<4






Then







If LL4(X+M)=2








Str1+”2”Str1







If LL4(X+M)=3








Str1+”3”Str1






Else







LL4(X+M)V







prgmVALTOSTR







Str1+”^”+Str0Str1






End





End




End



End


End

End

Trim off the space at the beginning of the String Str1
sub(Str1,2,length(Str1)-1)Str1

ClrHome

1A

1B

Disp “ “,” “

Display the original polynomial

For(X,1,length(Str4


Output(A,B,sub(Str4,X,1


B+1B


If B=17


Then



1B



A+1A

End

End

Display the answer

Disp “Is equal to

If the answer is bigger than the screen then inform the user

that they can use the arrow keys to scroll the answer across

the screen

If length(Str1)>16

Then


Output(5,1,”<Use arrow keys>


Output(6,1,” to view answer

End

Pause Str1

Goto A
