Tutorial 5: RPN

Introduction:

Calculations in Sys-rpl aren’t done in algebraic, but in RPN. RPN stand for Reversed Polish Notation. Simple explained: first come numbers and then what you want to do with it. It’s weird in the beginning, but when used to this way, very addicting!! In this tutorial I will give a brief introduction to RPN. Hopefully you will get addicted like many others.
New Commands:

%number %CHS







--> (-) %number
* Changes a sign from a number. + becomes – and – becomes +. Something like (-) on your HP-39/40g.

%number %SQRT







--> √%number
* Takes the squareroot from a number. 
#number NDUP
* Makes copies of n objects, starting at level two. n is given in level one and must be a BINT.

#number PICK
* Returns a copy of the object in level n+1. n is given in level one and must be a binary integer (=BINT.)
#number ROLL
* Moves the object in level n+1 to level 1. As usual, n is in level one and is a BINT.

#number ROLLD
* Moves the object in level two to level n+1. As usual, n is in level one and is a BINT.

Note: Does these last things sound like Chinese (or other language that you don’t know) to you? Don’t worry! Download the document below and the emulator and it will all become clear soon.


To know more about the result of certain commands that manipulates the stack. Download the user-rpl tutorials on http://www.hpcalc.org/hp48/docs/programming/usrtutpd.zip. And scroll down to page 5 and read stack manipulation. Here you can read what they do + examples!
The code: 

Here is where the HP-49g emulator comes in handy! Start the emulator and put your self in RPN mode. If you don’t know how press ‘mode’ than press ‘+/-’ and than press OK. You are now in RPN mode. If the screen is black(?) when you start the emulator click on your right mouse button, press ‘Engine’ and ‘Reset’. 
Create in the same time an aplet with the name ‘RPN’ and the filename ‘Calculations’. Not on the emulator of course, but with WSR. 
Now back to the emulator: try to enter 2+2 you will get a + error: To Few Arguments. This is the first rule of RPN: first we have to enter the numbers and then what we want to do with them! So in this case you would enter 2. Again enter 2 or press enter or you could type DUP. Anyway you have to see 2 on level 1 (= ‘1:’) and 2 on level 2 (= ‘2:’). And then press +. Now you will see the result 4. On the emulator you can do it faster by typing 2 2 + in the inputline. Than press enter and you will see also 4.  Try to do some more calculations on the HP-49g in RPN mode. The first times are always hard, but you will get the hang on it sooner or later!
Now go back to WSR and we will try to solve the Quadratic Formula when we know that A= 5, B= 4.23 and C= -9.12. We are going to save those numbers in variables so it’s much easier to calculate with them.
First make variables A, B, C and D:

Try to save 5 in A, 4.23 in B and -9.12 in C. You should see:


Now we will first calculate the discriminant. The formula from the discriminant is B²-4*(A*C). If we apply the rules from RPN we have to first calculate B² or (A*C)*4, than (A*C)*4 or B² and subtract them. Let’s start with calculating B². B² is equal to B*B. So you could do B@ DUP %*. We are going to do it differently we are going to do B squared. So we write B@ %2 %^.

The result B² has been put on the stack. Now we are going to calculate A*C. So recall the value from A and C and multiply them together. Than multiply that result with %4.

Now subtract the two results and store it in D.

We are now going to display the value from D on the screen. But first we are going to display “Discriminant is =” on row1:

Now try to display the value from D on row3.

Save your aplet and compile it. See the result. Congratulations if the result is equal to 200.2929.
The discriminant is bigger then 0 so there are two solutions. Try to calculate them.
Here is my solution:


Screenshots:
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Everything in Sys-RPL is based on the principle of Reversed Polish Notation. Learn this topic well and you will be very successful in Sys-RPL. And not only in Sys-RPL, but in every other language you will be better. Because RPN leans closer how computers do math than Algebra. My personal theory is that it also boosts creativity, but that’s my theory…
Advantages of RPN:

Advantages of RPN are:

· That it is faster to calculate for computers (and thus calculators). 

· You don’t need variables anymore.
Maybe this tutorial isn’t well written, because of the ‘no need for variables’. But the people, who say that, must realize that it would scare beginners away as this tutorial would seem too complicated for them.[image: image4.png]
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 $ "Discriminant is ="


 DISPROW1





 D@ DO>STR


 DISPROW3





 %- D!
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 $ "Discriminant is ="


 DISPROW1








 %5 A!


 % 4.23 B!


 % -9.12 C!





 B@ %2 %^


 A@ C@ %* %4 %*


 %- D!





 %5 A!


 % 4.23 B!


 % -9.12 C!





 B@ %2 %^


 A@ C@ %* %4 %*





NAMELESS _Action


::


*************************************************


*		      Begin of the program		*


*************************************************





 %5 A!


 % 4.23 B!


 % -9.12 C!





 B@ %2 %^





NAMELESS _Action


::


*************************************************


*		      Begin of the program		*


*************************************************





 %5 A!


 % 4.23 B!


 % -9.12 C!





DEFINE  A! TopicVar1!


DEFINE  A@ TopicVar1@


DEFINE  B! TopicVar2!


DEFINE  B@ TopicVar2@


DEFINE  C! TopicVar3!


DEFINE  C@ TopicVar3@


DEFINE  D! TopicVar4!


DEFINE  D@ TopicVar4@





DEFINE	Save@	LastBut3


DEFINE	Save!	LastBut3 REPLACE DROP











 WaitForKey





 $ "First solution="


 DISPROW1





 B@ %CHS D@ %SQRT %- %2 A@ %* %/


 DO>STR


 DISPROW3





 $ "Second solution="


 DISPROW5





 B@ %CHS D@ %SQRT %+ %2 A@ %* %/


 DO>STR


 DISPROW7
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