Math/
Utilities

Quick Reference Guide

N2



CONTENTS

Calculating Notes
Conversions

Statistics

Special Control Operations
Alphanumeric Print Codes
Programming Notes
Memory Partitioning
Program Key Codes
Magnetic Cards (TI-59 Only)
Library User Instructions

—

- ©
1]
o

Copyright © 1978, Texas Instruments Incorporated

CONOUAEWN=



CALCULATING NOTES
Low Battery Indication

If the display flashes erratically, fades out, gives
incorrect results or is inconsistent in any way,
recharge the battery. Calculator operation can be
resumed after several minutes of recharging.

Algebraic Hierarchy

Operations and functions are performed au-
tomatically in following order.

1. Math Functions (x?, cos; etc.)

2. Exponentiation (yX) and Roots (‘v”_ )

3. Multiplication, Division

4. Addition, Subtraction

5. Equals
Order applies to each set of parentheses. You
can use up to 8 pending operations and 9 open
parentheses, except where noted.
Flashing Display
A display flashing off and on indicates that an
invalid key sequence has taken place or that
the limits of the display have been exceeded.
See Appendix B in Personal Programming for
possible causes.



CONVERSIONS
Angle Formats

I3 — DEGREES, MINUTES, SECONDS
TO DECIMAL DEGREES — Converts an angle
measured in degrees, minutes and seconds to
its decimal degrees equivalent. [INv] A re-
verses this conversion. Also used for time con-
versions. Operates on display value only.
Submit 2 digits each for minutes and seconds.
Entry and display format is DD.MMSSsss
where DD is degrees, MM is minutes, SS is
whole seconds and sss is fractional seconds.

Polar to Rectangular

R(z:t) O 2nd) ] — y; [=2t] = X

Rectangular to Polar

x [x=t]y[nv] [20d) BB — O; =R

Only 4 pending operations are available for
other uses when using D.MS or Polar/Rectan-
gular conversions.

Angular Conversions

FROM—C | Degrees | Radians | Grads
Degrees x I +0.9
180
Radians x 180 x 200
m m
Grads x 0.9 wx T
200




STATISTICS

Initialize: [2nd) [FE 1 [CLR)

Data Entry: x; (3] y; [2nd]

Data Entry Removal: x; [==t] y; [INv] [ 3+

Trendline Data Entry: x4 [z%t], Y, [ 3+ RN
[2nd) X, etc.

Trendline Point Removal: [z=t] [=] 1[=] (=%t y;
(INV] [2nd]

Calculations Key Sequence
Mean of y-array N x |
then x-array =)

Standard Deviation
(N — 1 Weighting) of y-array | [inv] [2ea] IE
then x-array [==t)

(N Weighting) of y-array (inv] (2nd) I 11 (=)
then x-array (=] (/=]
Variance
(N Weighting) of y-array [z0d) HEW 11
then x-array [=1)

(N — 1 Weighting) of y-array [znd] I [x7)
then x-array | [x2t) [(«7]

Y-Intercept [zna) N 12
Slope after y-intercept [=:]

Correlation Coefficient [20d) IEM 13
y' for new x (20a) HEE 14
x' for new y (2na] I 15




SPECIAL CONTROL OPERATIONS

Each special control operation is called by
pressing Bl nn where nn is the 2-digit
code assigned to each operation (short form
addressing can be used here). These opera-
tions use up to 4 pending operations and 1 sub-

routine level.

oo*
01*
02+

03*

04*

05*
06*

07+
08*
09

10
1
12
13
14
15
16
17
18
19
20-29
30-39

Function

Initialize print register.

Alphanumerics for far left quarter of print column.
Alphanumerics for inside left quarter of print
column.

Alphanumerics for inside right quarter of print
column

Alphanumerics for far right quarter of print
column.

Print the contents of the print register

Print last 4 characters of OP 04 with current
display.

Plot == in column 0-19 as specified by the display.
List the labels currently used in program memaory.
Bring specified library program into program
memory

Apply signum function to display register value
Calculate variances

Calculate slope and intercept

Calculate correlation coefficient

Calculate new y prime (y') for an x in the display
Calculate new x prime (x') for a y in the display
Display current partition of memory storage area
Repartition memory storage area

It no error condition exists in a program, set flag 7.
It an error condition exists in a program, set llag 7
Increment a data register 0-9 by 1

Decrement a data register 0-9 by 1

*Designed specifically for use with optional PC-100A
Print Cradle
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ALPHANUMERIC PRINT CODES

The first seven control operations allow you to
create and print out alphanumeric messages.
Twenty characters can be printed on each line.
They are assembled and stored in groups of 5
characters at a time as shown below.

Progression of Paper
"0‘234'5&?89i1ﬂ1112l3|4.15151?18l9'
1 1 i : | | character
1 1 - | | postons
1 1 1 1

oP1 ] oP2 [ ] or3 3 OP4(OPEB) .
Each printed character is represented by a
two-digit, row-column address code according
to the following table:

11 2324 56 7
N Bl 2 3% 5 6
1|78 3AEBECTDE
2 l=F &S H I.JEKL
AIMHOPARST
4. U WY W EY 2+
S|l T e (2
AL R
- s 9 = 07 mx

For instance, A is code 13 and + is code 47



PROGRAMMING NOTES
Labels
Any key on the keyboard can be used as a label
except (2nd], (LRn], [N, IEN, (ssT), (esT], MM and
the numbers 0-9.
DSz

This instruction can be used with registers 0-9.
Entry sequence is [2nd] [l X, N or nnn where
X is the data register used followed by the trans-
fer address (label N or absolute address nnn).

Flags
Ten flags are available (0-9). Entry sequence for
setting, resetting or testing flags is the flag in-
struction, flag number, then transfer address
(testing only).



MEMORY PARTITIONING
Memory area is partitioned in sets of 10 regis-
ters where each register can hold a data value
or 8 program instructions. To check placement
of current partition, press [2nd] 16. To repar-
tition, enter number of sets (N) of 10 data regis-
ters needed and press [2nd) 17.

Program/Data
N TI-58 TI-59
N<O0=N
0 479/00 959/00
1 399/09 879/09
2 319/19 799/19
3 239/29° 719/29
4 159/39 639/39
5 079/49 559/49
6 000/59 479/59*
7 Flashing 399/69
8 Flashing 319/79
9 Flashing 239/89
10 Flashing 159/99
N> 10 Flashing 159/99

*Partition when calculator is turned on.



PROGRAM KEY CODES

Key

Code Key
Oiﬂ ’.'3']
09 [9]
10 [ € |
" A7
12 (8]
13 C]
14 (o]
15 z]
16 m
17 [ ¥ |
18 3]
19 [ 0 ]
20 [CLR]
22 [nv]
23 [Inx]
24 (ce]
25 [CLR)
27 [INv]
28 [ ot |
29 2
30 [ tan |
32 [x=]
33 [=2]
34 =)
35 [x]
36 [ Pin |
37 P =i
as [ s |
*Merged codes

Key

Code Key
39 m
40 m
42 [s10)
43 (R
44 [suM
45 [>®
47 En
48 m
49 m
50 [ I |
52 EE
53 ]
54 O]
55 +]
57 [ fng |
58 m
59 [t |
60 [ et |
61 [GTo]
62* @
63° m
64* |l KA
65 X]
66 Past
67 [ x-1]
68 [ Nss |
69 [ 0 |
70 m
71 s8]

@

Key

Code Key
72* [0 A
73*  [rcl A
74*  suv
75 (=]

76 m

77 =@

78 [ 3+ ]

79 | % |

80 [ Giad |

81 [RST]

83* [cro] XD
84* HEIAE2
85 (]

a6 N

87 111y |

88 o3

89 K&

90 [ Lst |

91 [R/S

92*  [nv] [seR]
93 8|

94 (+/=]

95 [=

96 m

97 ©Em

98

99 [ Pt ]



RECORDING MAGNETIC CARDS

Display When
[Im Pressed,
Card Entered

(TI-59 Only)

Calculator Response

1,2,3,4

Writes a card side with this
number from the bank of this
number (program and/or data)
and records current partition on
card.

=1, =2, =3 =4

Writes and protects card side
with this number from the bank
with this number. Also records
current partition on card.

Any other
number

Card is passed but not recorded.
Rightmost two integer digits of
display are flashed.

If the display is flashing any value when trying
to read or record a card, the card is passed but
not read or recorded and the rightmost two in-
tegers in the display are flashed.

The calculator should be in standard display
format when reading or recording cards.

Only the integer portion of the display is recog-
nized, i.e., 1.234 = 1.



READING MAGNETIC CARDS

Display When
Card Entered

(T1-59 Only)

Calculator Response

Reads information into bank
number listed on card if current
partition matches that on card.

If partition incorrect, card is
passed, but not read — display
flashes card side passed.

1,2,3,4

Expects card with this side
number to be read — displays
that side number.

If another side is entered or if
partition is incorrect, card is
passed but not read — display
flashes card side passed.

e Ml A S

Forces side to be read into this
bank number regardless of the
partition or the number on the
card.

A protected program cannot be
forced into any bank or alternate
partition.

Any other
number

Card is passed but not read —
rightmost two integers in display
flash.
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LIBRARY USER INSTRUCTIONS

The remainder of this booklet contains the User
Instructions for each program of the library.

REMOVING AND INSTALLING MODULES.
The library module can easily be removed or
replaced with another. It is a good idea to leave
the module in place in the calculator except
when replacing it with another module. Be sure
to follow these instructions when you need to
remove or replace a module.

CAUTION

Be sure to touch some metal object before

handling a module to prevent possible damage

by static electricity.

1. Turn the calculator OFF. Loading or unload-
ing the module with the calculator ON may
cause the keyboard or display to lock out.
Also, shorting the contacts can damage the
module or calculator.

2. Slide out the small panel covering the
module compartment at the bottom of the
back of the calculator.

3. Remove the module. You may turn the cal-
culator over and let the module fall out into
your hand.

4. Insert the module, notched end first with the
labeled side up into the compartment. The
module should slip into place effortlessly.

5. Replace the cover panel, securing the
module against the contacts.
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