11. HP 48 Objects
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The HF 48 handles things called objects. There are 28 of them, 2 of which
are indirectly accessible to the user (indicated by one star), and 13 of which
are not accessible at all in the standard manner (indicated by two stars).

These objects always begin with a S-nibble prolog number that indicates E
their nature. Following is a list of all the objects with their prolog number :
and their type (returned by the function TYPE): =
B
Prolog Object Ff,:;
02911 System Binary **) aﬂ -3
02933 Real 0 g
02955 Long Real et s 21 =
02977 Complex @ % 1 =
0298D Long Complex 6 22 §
029BF Character j 24 :

0Z9E8 Array 34 &
02A0A Linked Array & 23 5
02A2C String Q 2 z
02A4E Binary Integer 10 g
02A74 List 5 '
02A96 Directory 15 £
02AES Algebraic g 5
i 13 &
11 E
{7 16 i
(" 17 3-
B ol é‘
™) 27 =
%) 27 g
**) 27 2

» 27
) ! E
- 25 2
6 =

- 5

(™) 14
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Each of these 28 objects possesses a well-defined structure that we will
study in detail. Each object will be presented in table fom with explana-
tion=s for each element of the table.

As you read this chapter, keep in mind that the microprocessor reverses

the values that it reads. This means that values are written ands to
memory, including the prologs given here. Thus, the p 1 would
be written 11920 in the HF 48's memaory.
MNote that all values in memory ane stored in hex imal, mdless of the
current binary base mode (binary, octal, decimal, or 2 imal).

B

System Elnary@
@ Prolog (02911] Q 5 nibbles

{@+5h Content 5 nibbles
{@+Ah

J%r (5 nibbles) thatis used internally

screen in the form <YXYYYE> where
cument binary base. In particular, it can
n two different programs.

A system binary is a short bina
by the HP 48. It appears o
XXXXY is the contents and

11-1. 119281 234 5represent?
11-2. e the system binary <ABCDEh=>;
11 the system binary <123d=.
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Real Number Object

o Prolog {02933) 5 nibbles
{@+5h Exponent ibbles
{f+8h Mantissa

@+ 14h Sign bile

@+ 15h Q

This is the usual real number accessible by the @ The code is
separated into 3 parts: The sign, the mantissa (& number from 1 to 9,
inclusive), and the exponent. Together thes real number:

sign * mantissa * 1
#
The three parts are coded intemally in t lowing manner;

« [f the exponent is negative, it is% by “1000 - exponent™ in
order to obtain a positive n is number from 0 to 999 is
stored in Binary Coded Deci Jnibbles. This is why the HP
48 can have exponents from, -499 to +499.

+ The mantizsa is multiplied. by 10" to make it an integer, and it is
stored in Binary using 12 nibbles.

+ The sign is coded i ibble, using D for positive and 9 for negative.

Examples
- 12845.6 32 EEE S e 216
« =8.1 9265359E-2 is coded as
3392@899‘5. 29514139
Exercis
11-4. real numberl 2.

11@3\.1:%339234331%%43??9 represent?
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i
{@+5h
{F+Ah
@+ 19h
{E+ 140

126

Long Real Number Object

Pmolog (02955) & nibbles
Exponent ibbles
Mantissa es
Sign

This object is used internally by the HF 48 for c:a]cui& needing more
precision. The coding principle is the same as the mumber, except that
the exponent can have a value in the range 49999], and the
mantissa can have 15 significant digits.

code the long real 123456780901234567
SOEEE0 BEEREB001 2 represent?
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@
{m+5Sh
{f+&h
@+ 14h
{@+15h
{@+18h
{@+24h
@+25h

Complex Number Object

Prolog (02877)
Exponent 1
I
Mantissa 1 th
Sign 1
Exponent 2 . .
Mantissa 2 ’mﬁﬂ“
Sign 2
-
&
The structure of a complex number is si the 5=

there are two real numbers without prol

5 nibbles
ibbles

ble
ibbles
2 nibbles

! 1 nibble

nibbile prolog,

t being the real part of

the complex number, and the second bei& Imaginary part.
Example
+ Thecomplex numbert 123456 21688321 Y iscoded
i = 5 B 15 S (52 S ot o [
Exercises &
11-8. Code thecomplexn 1,25
11-8. What does the ing code represent?
il = ! 1 BEAARAAEREEE
AN
=
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Long Complex Number Object

@ Prolog (02990] | 5nibbles
{c+5h Exponent 1 T ibbles
{@+Ah Mantissa 1 e &z&s
@+19h [ Seni__

{+1Ah Exponent 2 ; : b nibbles
@+1Fh Mantissa 2 mag’f” 5 nibbles
@+2Eh Sign 2 P __| 1 nibble

{@+2Fh B
i

The long complex is similar to the co ber, with the two neal
numbers being long reals. -

~

Example

+ Thelong complex (1234567890 i 10887854321 )is coded:

DBl 166654 321 6238 116861 Z234567/3981 23456

Exercises @
11-10. Code the long (0,0].
11-11. What does esent?

D2aees 43219116661 2345673961 23459

by
a‘
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Character Object

@ Prolog (DZ9BF) 5 ribbles
@+5h '

@+7h

This iz simply a number from 0 to 255 (00h to FFh), esents a
character. The extended ASCI chamacter codes can in the HP

48 manuals.

®
Example ® %
« FB92B814 is the charmacter A (A is @z 41h).

=
)
5]
|
7]
g
E
H
g
=
]
g
Exercises 5_
11-12.  Code the chamcter G {As@ue 43h). 4
11-13.  What does FE92B844 ent? ?
& 1
g
B
g
=3
g
=]
irs
e . 2
)
2
3
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Real/Complex Array Object

(1] Prolog (0Z5E8) 5 nibbles
{@+5h Total length excluding prolog | ibbles
@+ih Type of objects (of length | ) les
{@m+Fh Number, d, of dimensions es
{@+14h Dimension 1 (d,) nibbles

{@+d*5+14h | Dimensiond (d ) 3 nibbles
{@+d*5+18h | Contents of object 1 |, nibbles
[ Contents of object .+ 1 |, nibbles

| | nibbles

@+|-.+5h [ Contents of object d..
@+ +5h ;

rg and matices. In fact, theme is

*—‘ﬁ .

The array object is used for storing
o difference betwesn a vector and

B

Just after the length of the ob
contents. This type number | 50
of the objects. For this regse
same type. Motice also thatt
2 (matrix). This numbefics

s given the object type of the armay
hbles long) is actually the prolog number
an amray can only contain objects of the
e dimension is not restricted to 1 (vector) or
be just about as lamge as you like.

Mext come the ot sizes. For a matrix, this would be the number
of rows and

After this oo tual values stored in the aray object. These values
are objects themselves without a prlog (which is not necessary since it
Was given, gl in the declaration part of the aray). These objects are
anra iMesterof dimensions. For example, a two-dimensional matrix

would -::-":.-' fed asrow 1, then as row 2 since the first dimension of a matrix
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It must be noted that altthough it is possible to create matrices with many
dimensions (like a 25 dimensional matrix containing vectors), they are not
very useful because the HP 48 does not handle them correcthy.
Example
+ ThematixL[1 2103 41 ) iscodedas:
BESZE 95088 53928 20008 26008 288

(551551615 151615 151 o [ Y s 5 55 16 16 6 5 s ] s
BEBEE0 300000883 0 DEEEAAAR0E S
Exercises ®
11-14. Give the first 35 nibbles of a m#@mw system

the following code?
SE22618FBEC 2R281 168686526686

binary numbers. Q ,
11-15. What type of elements afemnm;s matrix that begins with
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