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Unlike the Concise Guide to the HP48G and GX, this guide makes an effort to lose the reader as quickly as possible. It is not a replacement for the � ref concise �Concise Guide to the HP48G and GX� but a supplement. Material will be covered very quickly, probably faster than even the manual. Well, enjoy. By the way, make sure to get the companion programs from someone. They’ll reduce the time you spend on Calculus homework. For most people, the most important sections would be Basic HP48 Navigation, Plot Revisited, and The Package of Programs: Calculus.


Basic HP48 Navigation


Menus


The HP48 doesn’t have as slick a menu system as the TI’s, but it does have more menus and more flexibility. Throughout the Guide, I’ll be referring to so and so menu. First of all, we should examine the menus that you can see while on the stack. This limits our choices to less than 25. On the second row of buttons (� eq \x(MTH)�� eq \x(PRG)�� eq \x(CST)�� eq \x(VAR)�) there are four menus that stand for math, programming, custom, and variables. Some menus have more than the six choices that you can select, so in that case, you should press � eq \x(NXT)� to see the other selections. There are additional menus that you can access with just one more keystroke, but they are so esoteric that, unless you are a customization freak, you’ll probably never touch them (except for the keystrokes to shut off the calculator’s beep, see the Quick Reference in the � ref concise �Concise Guide to the HP48G and GX�).


The menus that are key to HP48 Navigation are the � eq \x(MTH)�,� eq \x(CST)�,� eq \x(VAR)�, and � eq \x(LIBRARY)� (� eq \x(blue right shift)�� eq \x(2)�) menus.


Directories


The HP48, unlike the TI’s have a directory structure (folders for you Mac people). When you are gazing at the stack screen and see the { HOME } on  your screen, that is the current directory that you are in. To move about, either type in the name of the directory that you want to go up into or press the menu button that corresponds to the directory in the � eq \x(VAR)� menu.


To move back, press either � eq \x(blue right shift)�� eq \x(HOME)�(� eq \x(')�) or � eq \x(purple left shift)�� eq \x(UP)�(� eq \x(')�). This will bring you up to the HOME directory or the directory immediately above the one that you are in.


Tutorial #1


If you have the package of programs described below, you can use this tutorial.


Let’s say your homework said to take the hyperbolic sine of 25, to access this function, press � eq \x(MTH)�� eq \x(HYP)�(menu button)� eq \x(SINH)�(menu button). Let’s say you needed to access the Number Theory programs to factor 360. � eq \x(VAR)�{press � eq \x(NXT)� as needed}� eq \x(NUMB)�(menu button)� eq \x(3)�� eq \x(6)�� eq \x(0)�� eq \x(ENTER)�� eq \x(FACTO)�(menu button). Oops, you forgot to take the hyperbolic cosine of 2, � eq \x(blue right shift)�� eq \x(MENU)�(� eq \x(NXT)�)� eq \x(2)�� eq \x(ENTER)�� eq \x(COSH)�. You’ll notice that you are still in the { HOME NUMBER } directory. To go back up, you should use the � eq \x(HOME)� key (� eq \x(blue right shift)�� eq \x(')�).


Tutorial #2


First, on the stack, type in “TEACH” (� eq \x(()�� eq \x(T)�� eq \x(E)�� eq \x(A)�� eq \x(C)�� eq \x(H)�� eq \x(ENTER)�). � Ref tutorial1_1 �Let’s say your homework said to take the hyperbolic sine of 25, to access this function, press � eq \x(MTH)�� eq \x(HYP)�(menu button)� eq \x(SINH)�(menu button).� You just are dying of curiosity and have to go to the EQNS directory (� eq \x(EXAM)�� eq \x(EQNS)�,� eq \x(VAR)� menu buttons). You see the bizarre � eq \x(ONE)�� eq \x(TWO)�� eq \x(THREE)�� eq \x(FOUR)�� eq \x(RATFU)�. Thinking that they are just too crazy, you leave them alone. � Ref tutorial1_2 �Oops, you forgot to take the hyperbolic cosine of 2, � eq \x(blue right shift)�� eq \x(MENU)�(� eq \x(NXT)�)� eq \x(2)�� eq \x(ENTER)�� eq \x(COSH)�. You’ll notice that you are still in the { HOME� EXAMPLES EQNS � ref tutorial1_3 �} directory. To go back up, you should use the � eq \x(HOME)� key (� eq \x(blue right shift)�� eq \x(')�).� Now you can get rid of the example by typing in “CLTEACH”.


Plot Revisited


There are several useful features hidden in the Plot application. First of all is the � eq \x(ZOOM)� menu. The � eq \x(ZFACT)� brings up a screen to control the horizontal and vertical zoom factors. The � eq \x(ZIN)�,� eq \x(ZOUT)�,� eq \x(VZIN)�,� eq \x(HZOUT)�, etc. stand for zoom in and zoom out in both, horizontal, and or vertical directions. The � eq \x(ZLAST)� button undoes the zoom. The � eq \x(BOXZ)� marks the current cursor position and you then move the cursor around, drawing a box, to zoom into. The � eq \x(ZSQR)� makes the screen square so that circles look like circles.


After going back to the previous menu (use � eq \x(PICT)�), enter the � eq \x(FCN)� menu. This menu has stuff like � eq \x(AREA)� (the integral in disguise, press � eq \x(()� to mark one of the x boundaries, move the cursor, press the button, and there, you have the area.), � eq \x(ISECT)� (for intersect), � eq \x(SLOPE)� (the derivative), � eq \x(ROOT)� (the approximation of y=0), and � eq \x(EXTR)� (finds the relative minimum or maximum).


When you go back again to the previous menu, you’ll see � eq \x(TRACE)� which makes the cursor follow the curve and � eq \x((x, y))� which spits out the coordinates of the cursor. Press � eq \x(TRACE)�� eq \x((x, y))� and you can see what values of x and y define the curve.


As for multiple equations, when you type in your equations in the main plot EQ: input box, type in � eq \x(purple left shift)�� eq \x({ })�(� eq \x(+)�) then � eq \x(')�{your function}, move out of the closing tick mark and press � eq \x(')� again to enter another function. When the calculator is done plotting and you want to move to the next equation (like when you’re tracing the curve and stuff), press � eq \x(NXEQ)� in the � eq \x(FCN)� menu.


The Package of Programs


Please note that this package is continually being revised as bugs are found. You can see Kenneth Kang <skang@wile.thetech.org> for the most recent minor bug fix version.


The Package of Programs contains the following


Fractions - Kenneth Kang <skang@wile.thetech.org>


Trigonometry Extensions - Kenneth Kang <skang@wile.thetech.org>


Arbitrary Arithmetic - Ian Smith <ims103@psuvm.psu.edu> or <Ian.Smith@f564.n2601.z1.fidonet.org>


(Q(( - author unknown, optimized version


Calculus - Kenneth Kang <skang@wile.thetech.org>


Number Theory - Kenneth Kang <skang@wile.thetech.org>


It includes the programs INSTALL, SEND, and UNINSTALL to allow you to send them to others and remove them from your calculator. The whole package takes about 13K of RAM�. To send these programs, press � eq \x(SEND)� (in the � eq \x(VAR)� menu, press � eq \x(NXT)� to see more variables) while on the other HP48 press � eq \x(blue right shift)�� eq \x(HOME)�(� eq \x(')�)� eq \x(blue right shift)�� eq \x(I/O)�(� eq \x(1)�) and choose “Get from HP 48.” After the transfer is complete, press � eq \x(INSTALL)�(variable)� eq \x(EVAL)�. Likewise if you want to uninstall, � eq \x(UNINSTALL)�(variable)� eq \x(EVAL)�.


Calculus


First, go to the { HOME } directory and press � eq \x(VAR)�. Find � eq \x(CALCU)� and enter the directory. Look at the � eq \x(CST)� menu. Now you are in the Calculus program directory. Please note that these programs are definitely slower than the HP built in programs. However, these custom programs show their work which is a plus when doing homework.


Indefinite Integral


This program is started by the � eq \x(INDEF)� key. Make sure that when you type in the expression to integrate, that it has a tick. This uses the built-in HP integration package, which only can do simple integration. It cannot even do simple substitution or partial fractions. You can tell that it messed up when it leaves 0,’X’, and the expression that you were trying to integrate on the stack.


Newton’s Method


Start this program by pressing � eq \x(NEWT)� on the menu. Like the indefinite integral, make sure that the expression has a tick in front of it, or around it. Be sure that you do not put an equal sign on the expression. It is assumed that you want the expression to equal zero.


The program uses the HP’s built in symbolic derivative function to make the Newton’s method’s � eq xn+1 = xn - \f(f\(xn\),f'\(xn\))�. When running, the program shows the values it is evaluating. By default the tolerance for error is .000000000001. When the program ends, it leaves the answer on level 1 and an array on level 2. The array shows the intermediate values of the method. To view the array better press � eq \x(blue left shift)�� eq \x(MATRIX)�(� eq \x(ENTER)�).


Table


This program is started by the � eq \x(TABLE)� key. It was written to rival the TI’s table feature which is only mildly useful. Again, like the previous examples, make sure your expression has a tick on it. The program evaluates from a low to a high taking some number of equally spaces samples that you say. It returns an array with column one as the x value and column two as the y value. The program will show the number of values it has computed so far.


Numeric Integration


This program is started by the � eq \x(DEFIN)� button. It can perform numeric integration (purely numeric, the HP often will try to do it symbolically and plug in values) with the left end point, right end point, mid point, trapezoidal, and Simpson’s rule, on any arbitrary number of points. Again, make sure that the expression is preceded by a tick. The program will show you the number of points it has computed so far.


Symbolic Derivatives


This is not part of the calculus program package. But remember the Concise Guide’s insistence that you change the RESULT: input box to Numeric, well, you can leave it as Symbolic and get a symbolic derivative. (This is also true for the integration, but you have to do a lot of funny stuff to get the regular antiderivative that we’re used to. That’s why I wrote a program to simplify it.)


Fractions


After you enter the directory, make sure to change to the � eq \x(CST)� menu. To enter a fraction like � eq \f(24,32)� type in � eq \x(2)�� eq \x(4)�� eq \x(ENTER)�� eq \x(3)�� eq \x(2)�� eq \x(ENTER)�. In this way, you can enter two fractions and add (� eq \x(PLUS)�), subtract (� eq \x(MINUS)�), � eq \x(MULTIPLY)� and � eq \x(DIVIDE)�. The program is limited to positives only! It can handle numerators or denominators up to 12 digits.


Arbitrary Arithmetic


The programs are located in the { HOME LONGMATH } directory. The operations are pretty much self explanatory.


(Q((


This program is located in the � eq \x(right blue shift)�� eq \x(LIBRARY)�(� eq \x(2)�)� eq \x(Q(()�. It’ll take any thing in stack level one and try to resolve it into fractions, pi’s, ln’s, and square roots. Remember, this program is available anywhere (it doesn’t matter what directory you are in).


Number Theory


There is no � eq \x(CST)� menu for this program set yet. These are located in the � eq \x(NUMB)� directory. � eq \x(LPRIME)� finds the first prime immediately above a number (it displays progress of the number it is testing and what it’s trying to divide it with). � eq \x(HPRIME)� finds the first prime immediately below a number. � eq \x(FACTO)� factors a number into its primes. It leaves them all over the stack so try to � eq \x(CLEAR)� before using it, and afterwards, you can press � eq \x(LST)� to put it in a nice list that’ll fit on the screen (hopefully). � eq \x(PRIME)� takes a number and tries to divide it with all the odd numbers up to its square root. If it finds a factor, it will spit the factor and the dividend, otherwise, it’ll give back the number and put a one on stack level one.


Other Solvers


Check out the built in solvers for the polynomial systems (like x2-2x-4=0). Press � eq \x(blue right shift)�� eq \x(SOLVE)�(� eq \x(8)�) and choose the “Solve poly...” You type in the coefficients in an array (type � eq \x(purple left shift)�� eq \x([ ])�, in reality the � eq \x(()�). For example the equation earlier would make � eq [�2 -2 -4� eq ]�. Then press � eq \x(SOLVE)� and boom, you have roots.


Another thing that is useful for partial fractions is the linear system solver. Press � eq \x(blue right shift)�� eq \x(SOLVE)�(� eq \x(8)�) and choose the “Solve lin sys...” You type in the coefficients in an array and the constants in another array. If you had a system like


x + y + z = 3


2x + 4y + 5z = 10


3x -10y + z = -35


You would make � eq \b\bc\[(\a\hs3\co3(1,1,1,2,4,5,3,-10,1))� for the coefficient matrix and � eq \b\bc\[(\a(3,10,-35))� for the constant matrix. By all means use the matrix editor for the entry. (� eq \x(blue right shift)�� eq \x(ENTER)�) It normally auto wraps, so after you type in the final 1 on the first row, press down and type in. To end the entry session, just press enter. You can use the arrow keys to go back and edit any errors. Now you can go down to the X: input box and press � eq \x(SOLVE)�. This will give you another array with the x, y, and z in order.


Appendix: Stack based, no GUI nonsense reference


To access the command line versions of the calculus programs, check out the � eq \x(VAR)� menu. The integration commands, SIMPSON, LPT, MPT, RPT, TRAPEZOIDAL, all take the low, high, expression, variable to integrate for, and precision (from stack level 5 to 1) as arguments. The table command also takes the same stack sequence. If you leave off the precision, you can also give this information to the built in integrator, � eq \x(blue right shift)�� eq \x(\i(,,))�(� eq \x(COS)�). Newton’s method program takes the expression, variable, and guess. This sequence is compatible to the � eq \x(ROOT)� command in the � eq \x(purple left shift)�� eq \x(SOLVE)�(� eq \x(8)�)� eq \x(ROOT)� menu. Leaving off the guess, you can feed this to the built in derivative program � eq \x(blue right shift)�� eq \x(()�(� eq \x(SIN)�) as well as the command like � eq \x(INDEF)� program. Please note that if you have the variable on level 1 defined in memory, the derivative program will take the numeric derivative. (Delete the variable by � eq \x(')�{variable name}� eq \x(ENTER)�� eq \x(purple left shift)�� eq \x(PURGE)�(� eq \x(EEX)�).


You can change the tolerance of the Newton’s method program by storing a new number in 'TOLERENCE' (I know it’s misspelled, but so what, this is math.)


The polynomial solver is in the � eq \x(purple left shift)�� eq \x(SOLVE)�(� eq \x(8)�)� eq \x(POLY)�� eq \x(PROOT)� program. It takes an array in level one and spits out the roots.


� You can check this by � eq \x(purple left shift)�� eq \x(MEMORY)�(� eq \x(VAR)�)� eq \x(MEM)�(menu button).
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