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The HP-25 function keys can be used manually or keyed in as
part of a program. In this section, each key is individually ex-
plained. To use function keys manually, ensure that the
PRGM-RUN switch erem T ruv 1s set to RUN.

LAST X

In addition to the four stack registers that automatically store
intermediate results, the HP-25 also contains a separate auto-
matic register, the LAST X register. This register preserves
the value that was in the displayed X-register before the per-
formance of a function. To place the contents of the LAST X

register into the display again, press. = [ ].

Recovering from Mistakes

[LasTx ] makes it easy to recover from keystroke mistakes,
such as pressing the wrong function key or keying in the wrong
number.

Example: Divide 12 by 2.157 after you have mistakenly divided

by 3.157.
Press Display
12 | 12.

[12.00
3.157[x] [3.80

Oops! You made a mistake.

AN | N | A N | N |

| | 3.16 Retrieves that last entry.
| 12.00 You’'re back at the beginning.
2.157[%] [5.56 The correct answer.
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In the above example, whenyou pressed [ "~ ], the contents
of the stack and LAST X registers were changed . . .

. .. fromthis. .. . . . to this.
T| 0.00 T 0.00
Z 0.00 Z 0.00
Y 0.00 LAST X Y| 3.80 LAST X
X| 3.80 3.16 X 316 =| 3.16

This made possible the correction illustrated in the example
above.

Recovering a Number

The LAST X register is useful in calculations where a number
occurs more than once. By recovering anumber using [~ ] ,
you do not have to key that number into the calculator again.

Example: Calculate
7.32 + 3.650112331

3.650112331

Press Display

7.32 [7.32 |

7.32 ]
3.650112331 [3.650112331|

[10.97 | Intermediate answer.
=] [3.65 | Recalls 3.650112331 to X-register.
B 13.01 | The answer.

Prefix Clear
The [T (clear prefix) key will clear a blue [f] prefix key, a
gold " prefix key, B, ¥ . or E8 ([EQ is explained in

section 5, Programming). To clear a prefix you have mistakenly
pressed, merely press [ ] as the next keystrokes,

then press the correct key. For example, to change a blue prefix
keystroke to that of another key during a calculation:

Press Display

26l | 2. | Oops! You meant to change the
sign of the number in the display,
but you pressed the blue prefix
key by mistake.




Function Keys

(7] [ 200 ] Clears the blue prefix keystroke.

CHS | -2.00 |  The correct operation, change
sign, is performed.

Number Alteration Keys
Besides [ there are three keys provided on the HP-25 for

altering numbers. These keys are[ass] , [ FrRac Jand (7], and

they are most useful when performing operations as part of a
program.

Absolute Value

Some calculations require the absolute value, or magnitude,
of a number. To obtain the absolute value of the number in the
display, press the ] prefix key followed by the [aBs] (absolute
value) key. For example, to calculate the absolute value of —3:

Press Display
3 [=3. |

B (kes] [ 300 | |3l

To see the absolute value of +3:
Press Display

9] [3.00 | [+3]

Integer Portion of a Number

To extract and display the integer portion of a number, press the
prefix key followed by the[ 7] (integer) key. For example,

to display only the integers of the number 123.456:

Press Display
123.456 ~ [123.456 ]
[nT] | 123.00 | Only the integer portion of the

number remains.

When | [[17]is pressed, the fractional portion of the number is

lost.. The entire number, of course, is preserved in the LAST X
register.

Fractional Portion of a Number

To place only the fractional portion of a number into the dis-
played X-register, press the [ prefix key followed by the



[ 7=2ac ] (fraction) key. For example, to see the fractional por-
tion of 123.456 used above:

Press Display
123.456 [ 123.456 |
P F | 0.46 | Only the fractional portion of the

number is displayed, rounded
here to normal FIX 2 display.

When [ is pressed, the integer portion of the number is
lost. The entire number, of course, is preserved in the LAST X
register.

Reciprocals

To calculate the reciprocal of a number in the displayed X-
register, then press [ . For example, to calculate the recip-
rocal of 25:

Press Display
25SEN 4] | 0.04 |

You can also calculate the reciprocal of a value in a previous
calculation without reentering the number. For example, to
calculate

1

1/3 4+ 1/6
Press Display
3EI[A] | 0.33 | Reciprocal of 3.
6 L [4] |07 '] Reciprocal of 6.
| 0.50 | Sum of reciprocals.
g |2 | 2.00 | Reciprocal of sum.

Square Roots

To calculate the square root of a number in the displayed
X-register, press| [ ]. For example, to find the square root
of 16:

Press Display

16 11 (=] | 4.00 |

To find the square root of the result:
Press Display

] | 2.00 |




Squaring
To square a number in the displayed X-register, press
[7]. Forexample, to find the square of 45:

Press Display

45 3 [2025.00 |
To find the square of the result:

Press Display
B[] [4100625.00]

Using Pi

The value 7 accurate to 10 places (3.141592654) is provided as
a fixed constant in the HP-25. Merely press [“I [7] whenever
you need it in a calculation. For example, to calculate 37 :

Press Display
3R X [ 9.42 |

Example: Trencherman Buck Mulligan looks into a recent edi-
tion of the Guinness Book of Records and finds that the largest
pizza ever baked had a diameter of 21 feet. If his appetite were
equal to the task, how many square feet of pizza would Mulligan
‘have to devour in order to consume all of the world’s largest
pizza?

Area = 71 i =77 %1_
2 2

Press Display

21 [21.00 |

2 [#] (1050 |

B [11025 |

1 [7] | 3.14 ]

| 346.36 | Square feet of pizza.

Pressing [7 [7] causes the results in the automatic memory
stack to lift.
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Percentages

The key is a two-number function that allows you to

compute percentages. To find the percentage of a number;
1. Key in the base number.

Press =1y .

2.
3. Key in the number representing percent rate.
4.

Press Bl [%].

For example, to calculate a sales tax of 6.5% on a purchase of
$1500:

Press Display

1500 [1500.00 | Base number.
6.5 16.5 | Percentrate.
g 197.50 | The answer.

6.5% of $1500 is $97.50.

In the above example, when the [}l [%] keys are pressed, the

calculated answer writes over the percentage rate in the X-
register, and the base number is preserved in the Y-register.

When you pressed [} [%], the stack contents were changed . . .

... fromthis. .. . . . to this.
T [0.00 | T [0.00
Z 0.00 Z 000
Y 1500.00 Y 1500.00
X 65 | X (97.50

Since the purchase price is now in the Y-register and the amount
of tax is in the X-register, the total amount can be obtained by

simply adding:

Press Display
[1597.50 | Total of price and sales tax combined.




Storage Registers

In addition to automatic storage of intermediate results that is
provided by the four-register automatic memory stack, the
HP-25 also has eight addressable storage registers that are un-
affected by operations within the stack. These storage registers
allow you to set aside numbers as constants or for use in later
calculations, and they can be used either manually or as part
of a program.

Automatic Memory ~ Storage Registers
Stack [ IR,
T ] L IR
oz L _JR,
Y L | R,
LASTX| X | Display L R,
L | R,
| | R
| R,

The addresses of the storage registers are indicated by number
keys[o]through(7], as shown above.

Storing and Recalling Data

To store a value appearing in the display, press B (store)
followed by a number key ([0o] through([7]) specifying the regis-
ter address where the value is to be stored. For example, to

store Avogadro’s number (approximately 6.02 x 10?%) in
register R,:

Press Display
6.02E3323 [6.02 23 ]
B2 [ 6.0200000 23 | The number is now stored in

register R,.
Wh.en a number is stored, it is merely copied into the storage
register, so 6.02 x 10* also remains in the displayed X-register.
To copy a number from one of the storage registers into the

display, press the [0 (recall) key followed by the number key
of the register address.



For example, to recall Avogadro’s number:

Press Display
CLX 1 0.00 |
2 [6.0200000 23 |

Recalling a number causes the stack to lift unless the preceding
keystroke was .EE3 or (more about later).

When you recall a number, it is copied from the storage register
into the display, and it also remains in the storage register. You
can recall a number from a storage register any number of times
without altering it—the number will remain in the storage
register as a 10-digit number with a two-digit exponent of 10
until you overwrite it by storing another number there, or until
you clear the storage registers.

Example: Three tanks have capacities in U.S. units of 2.0,
14.4, and 55.0 gallons, respectively. If one U.S. gallon is
approximately equal to 3.785 liters, what is the capacity of each
of the tanks?

Method: Place the conversion constant in one of the storage
registers and bring it out as required.

Press Display
CLX | 0.00 ]
[Fx]3 [0.000 | Display mode set.
3.785 B0 [3.785 ‘] Constant placed in register R,.
2 [7.570 | Capacity of Ist tank in liters.
14.480(x] [54.504 | Capacity of 2nd tank in liters.
55 =80 [ 208.175 | Capacity of 3rd tank in liters.
[Fx]2 | 208.18 | Display mode reset.

Clearing Storage Registers
To clear the number from a single storage register, simply store

the quantity zero in the register by pressing[o] g followed by
the number key ([0]through[7]) of the register address.

To clear data from «/l manual storage registers at once, without
affecting data in other portions of the calculator, press! = [ _].

This places zero in all eight of the storage registers. Of course,
turning the calculator OFF also clears all registers.



Storage Register Arithmetic
Arithmetic is performed upon the contents of the storage regis-

ster by pressing G followed by the arithmetic function key
followed in turn by the register address. For example:

Press Result

1 Number in displayed X-register added to con-
tents of storage register R, and sum placed into
R,: (r; + x— R)).

 s10 [ Number in displayed X-register subtracted from
contents of storage register R,, and difference
placed into R,: (r, — x — R,).

s10 |E3K! Number in displayed X-register multiplied by
contents of storage register R;, and the product
placed into R,: [ (r;) x = Ry].

B84 Contents of storage register R, divided by number
in displayed X-register. and quotient placed into
R,:(r; = x— R)).

When storage register arithmetic operations are performed, the
answer is written into the selected storage register, while the
contents of the displayed X-register and the rest of the stack
remain unchanged.

Example: During harvest, a farmer trucks tomatoes to the
cannery for three days. On Monday and Tuesday he hauls loads
of 25 tons, 27 tons, 19 tons, and 23 tons, for which the cannery
pays him $55 per ton. On Wednesday the price rises to $57.50
per ton, and he ships loads of 26 tons and 28 tons. If the cannery
deducts 2% of the price on Monday and Tuesday because of
blight on the tomatoes, and 3% of the price on Wednesday, what
is the farmer’s total net income?

Method: Keep total amount in a storage register while using the
stack to add tonnages and calculate amounts of loss.

Press Display

25 27

19(+]23[+] | 94.00 | Total of Monday’s and
Tuesday’s tonnage.

55 (5770.00 ] Grossamount for Monday

and Tuesday.



5 | 5170.00 ] Gross placed in storage

register Rs.
| 103.40 | Deductions for Monday and

Tuesday.

's1o Bl | 103.40 | Deductions subtracted from
total in storage register R..

26 28 | 54.00 | Wednesday’s tonnage.

57.50 [ 3105.00 | Grossamountfor Wednesday.

5 [ 3105.00 | Wednesday’s gross amount
added to total in storage
register R;.

38 1 93.15 | Deduction for Wednesday.

[ s1o [N [93.15 | Wednesday deduction sub-

tracted from total in storage
register R.

5 | 8078.45 | The farmer’s total net income
from his tomatoes.

(You could also work this problem using the stack alone, but it

illustrates how storage register arithmetic works.)

Storage Register Overflow

If the magnitude of a number in any of the eight storage registers
exceeds 9.999999999 x 109, the HP-25 display immediately
shows(overﬂow) to indicate that a storage register has
overflowed.

For example, if you use storage register arithmetic to attempt
to calculate the product of 1 X 10°°and 7.5 X 10°° in register Ry,
the register overflows and the display shows. To see the
result of storage register overflow:

Press Display

50 2 50 |

sTo | 1.0000000 50 ] 1x10° placed into storage
register R,.

7.5E2350 [ 7.5 50 |

[x]0 | OF | When you multiplied using

storage register arithmetic,
register R, overflowed.

To clear a storage register overflow display, merely press
cLx |



Trigonometric Functions

Your HP-25 provides you with six trigonometric functions. It
also calculates angles in decimal degrees, radians, or grads; and
it converts between decimal degrees and degrees, minutes,

seconds.

Trigonometric Modes
When the HP-25 is first turned ON, it “*‘wakes up’’ with angles
specified in decimal degrees. To set radians or grads mode,

press the El shift key followed by either [rap|(radians) or
(grads). To switch back to the decimal degrees mode again,
press the Elshift key followed by the [pEc](degrees) key.

Note: 360 degrees = 277 radians = 400 grads

Functions
The six trigonometric functions provided by the calculator are:

[27] (sine)

El (arc sine)
[co-] (cosine)

Bl [cos] (arc cosine)
[(21] (tangent)

Fl [ian'] (arc tangent)

Each trigonometric function assumes angles in decimal degrees,
radians, or grads. Trigonometric functions are one-number
functions, so to use them you key in the number, then press the
function keys.

Example 1: Find the cosine of 35°.

Press Display
35 | 35. ] Calculator ‘‘wakes up’” in
decimal degrees mode.

[coc] |0.82 ] The answer.

Example 2: Find the arc sine in grads of .964.

Press Display

964 10.964 |

9] 10.96 ] Grads mode is set.

£l 182.87 ] Grads.




Hours, Minutes, Seconds

The [~ V5] (to hours, minutes, seconds) key converts decimal
hours to the format of hours, minutes and seconds. To see the
digits for seconds, you should specify FIX 4 display format.
Forexample, to convert 12.56 hours to hours, minutes, seconds:

Press Display

12.56 112.56 | Decimal hours.
[F]4 [12.5600 | Sets display format.
[ivs] [72.3336 | This is read as 12 hours, 33

minutes, 36 seconds.

Conversely, the (to decimal hours) key 1s used to change

hours, minutes, seconds into decimal hours. For example, to
convert 12 hours, 33 minutes, 36 seconds back into decimal
hours:

Press Display
(9] [12.5600 | Decimal hours.

Hours to hours, minutes, seconds conversion is accurate to 1073
decimal hours.

The and [~775 ] keys also permit you to change degrees,
minutes, seconds to decimal degrees, and vice versa.

For example, to change 137°45'12" to decimal degrees:

Press Display
137.4512 {137_4512 I
El [137.7533 | Decimal degrees.

The conversion is important because trigonometric functions in
the HP-25 operate on angles in decimal degrees, but not in
degrees, minutes, seconds. In order to calculate any trigono-
metric functions of an angle given in degrees, minutes, seconds,
you must first convert the angle to decimal degrees.

Example: Lovesick sailor Oscar Odysseus dwells on the island
of Tristan da Cunha (37°03" S, 12°18'W), and his sweetheart,
Penelope, lives on the nearest island. Unfortunately for the
course of true love, however, Tristan da Cunha i1s the most
isolated inhabited spot in the world. If Penelope lives on the
island of St. Helena (15°55’S, 5°43’W), use the following



formula to calculate the great circle distance that Odysseus
must sail in order to court her.
Distance = cos™! [ sin (LAT,) sin (LAT,) +
cos (LAT,) cos (LATy) cos (LNG, — LNGy) | x 60.

Where LAT, and LNG, = latitude and longitude of the
source (Tristan da Cunha).

LAT,and LNG, = latitude and longitude of the
destination.
Solution: Convert all degrees, minutes, seconds entries into
decimal degrees as you key them in. The equation for the great
circle distance from Tristan da Cunha to the nearest inhabited
land is:
Distance = cos™! [ sin (37°03') sin (15°55") +
cos (37°03") cos (15°55") cos (5°43'W — 12°18'W) ] X 60

Press Display

3 [Fix]2 | 0.00 | Display mode is set.
(Assumes no results remain
from previous example.)

g | 0.00 ] Sets decimal degree mode for
trigonometric functions.

5.43 El [>H] [ 5.72 |
12.18 @ [H[=] [-6.58 |
KH [cos] [0.99 |
I5.55@EIEBE 1 15.92 |
Kl [cos] [ 0.96 ]
[ 0.96 ]
37.03E1EA B0 37.05 |
3 [cos] [ 0.80 |
[ 0.76 |
KW ORI =] [o.60 ]
CC8 1G] [o2r7 ]
[017 |
[ 0.93 |
Kl (cos ] (2192 |
60 [ 1315.41 | Distanceinnautical miles that

Odysseus must sail to visit
Penelope.



Polar/Rectangular Coordinate

Conversion

Two functions are provided for polar/rectangular coordinate
conversion. To convert values in the X-and Y-registers, (repre-
senting rectangular x, y coordinates, respectively) to polar r,
¢ coordinates (magnitude and angle, respectively), press [l [+7].
Magnitude r then appears in the X-register and angle is placed
in the Y-register.

Conversely, to convert values in the X-and Y-registers (repre-
senting polar r, 6, respectively) to rectangular coordinates (x, y
respectively), press =[] .

Example 1: Convert rectangular coordinates (4,3) to polar form
with the angle expressed in radians.

y
(4,3)
r
0
X

Press Display
9] | 0.00 | Specifies radians mode.

(Assumes no results remain

from previous example.)
3 4 | 4. | Rectangular coordinates

placed in X-andY-registers.
El[>r] | 5.00 ] Magnitude r.

| 0:64 ] Angle 6 in radians.




Example 2: Convert polar coordinates (8, 120°) to rectangular
coordinates.

(x,y)
0 =120°
r=8
X

Press Display

e | 0.00 | Specifies degrees mode.
(Assumes no results remain
from previous example.)

120 8 | 8. |  Polar coordinates 6 and r
placed in Y- and X-registers,
respectively.

R] [-4.00 | x-coordinate.
Xxy | 6.93 |  y-coordinate.

Logarithmic and Exponential Functions
Logarithms

The HP-25 computes both natural and common logarithms as
well as their inverse functions (antilogarithms):

(o] islog, (natural log). It takes the log of the value in the
X-register to basee (2.718 . . . ).

Kl is antilog, (natural antilog). It raises e (2.718 . . . ) to

the power of the value in X-register. (To display the

value of e, press 1Bl [€7].)

[2] 1slog,, (common log). It computes the log of the value
in the X-register to base 10.
g | is antilog,, (common antilog). It raises 10 to the power
of the value in the X-register.

Example 1: The 1906 San Francisco earthquake, with a magni-
tude of 8.25 on the Richter Scale is estimated to be 105 times
greater than the Nicaragua quake of 1972. What would be the
magnitude of the latter on the Richter Scale? The equation is

M, 105
R, =R, — log—"= 8.25 — (log ——
| > ogM 5 — (log 1 )

1



Solution:

Press Display

8.25 EhE 18.25 |

10517 [52] [2.02 |

(-] 6.23 ] Rating on Richter scale.

Example 2: Ace explorer Jason Quarmorte is using an ordinary
barometer as an altimeter. After measuring the sea level pres-
sure (30 inches of mercury) he climbs until the barometer indi-
cates 9.4 inches of mercury. Although the exact relationship of
pressure and altitude is a function of many factors, Quarmorte
knows that an approximation is given by the formula:

Altitude (feet) = 25,000 /n 30 = 25,000 /n 30
Pressure 9.4
Where is Jason Quarmorte?
Solution:
Press Display
30 ERED 130.00 |
9.4[%] 13.19 ]
7] 11.16 |
25000 [25000. ]
[29012.19 ] Altitude in feet.

Quarmorte is probably near the summit of Mount Everest
(29,028 ft).

Raising Numbers to Powers
[ ]permits you to raise a positive number (either an integer

or a decimal) to any power. For example, calculate 2° (i.e., 2 X
2X2X2X2X2X2X2X2).

Press Display

2EMEDO ] [512.00 ]
Now find 8712567,

Press Display
8 [8.00 l

L2567 ]  [o.07 |

In conjunction with (4], = [0 ]provides a simple way to
extract roots. For example, find the cube root of 5 (This is
equivalent to 57). .




Press Display

5 [5.00 ]
36 | 0.33 ] Reciprocal of 3.
il (7] | 1.71 "] Cube root of 5.

Example: An aircraft pilot reads a pressure altitude (PALT)of
25,500 feet with a calibrated airspeed (CAS) of 350 knots. What
is the flight mach number

speed of aircraft

B speed of sound

if the following formula is applicable?
M=

‘/5 [(3 [<l+0'2[3%{|2 )3— 1][ B (6'875 x10°%) 25,500] —5'2656E+ 1)”“2 ]

Method: The most efficient place to begin work on this problem
is at the innermost set of brackets. So begin by solving for the

350

quantity |:T——15J and proceed outward from there.

Press Display

350 ENEE 661.5[)[0.53

El [0.28 | Square of bracketed
quantity.

2[x]1[+] [1.06 |

350 A [0.21 Contents of left-hand set
of brackets are in
the stack.

I 6.875 E23 [ 6.875 00 |

6 [ 6.8750000-06 |

25500(x] (=] [0.82 |

52656 (] [2.76 | Contents of right-hand
set of brackets are in
the stack.

1 [ 1.58 ]

28600 1= [Lo.14 |

5] L] | 0.84 | Mach number of the flight.




In working through complex equations, like the one containing
six levels of parentheses above, you really appreciate the value
of the Hewlett-Packard logic system. Because you calculate
one step atatime, youdon’t get “‘lost’” within the problem. You
see every intermediate result, and you emerge from the calcula-
tion confident of your final answer.

Statistical Functions

Summations
Pressing the key automatically gives you several different

sums and products of the values in the X- and Y- registers at
once. In order to make these values accessible for sophisticated
statistics problems, they are automatically placed by the calcu-
lator into storage registers R, through R,. The only time that

information is automatically accumulated in the storage reg-
isters is when the key is used. Before you begin any calcu-
lations using the key, you should first clear the storage
registers of data by pressing [ ].

When you key a number into the display and press the key,
each of the following operations is performed:

The number that you keyed into the X-register is added
to the contents of storage register R;.

The square of the number that you keyed into the X-
register is added to the contents of storage register R.
The number that you keyed into the X-register is multiplied
by the contents of the Y-register, and the product added to
storage register R..

The number in the Y-register of the stack is added to the
contents of storage register R,.

The number 1 is added to storage register R,, and the total
number in R; is then written into the display (The stack
does not lift).

Thus, each press of the & key updates these summations and

multiplications. The contents of the displayed X-register and
the applicable storage registers are as follows:

Register Data

Displayed X n Number of entries.
R, n Number of entries.



R, 2y Summation of y values.

R; 2Xy Summation of products of x and y values.
R 2.x? Summation of x2 values.
R; X Summation of x values.

In addition, the y-value present before the last press of the
key is retained in the Y-register, while the x-value present be-
fore was pressed is retained in the LAST X register.

To see any of the summations at any time, you have only to re-
call the contents of the desired storage register. (In the case of
the key, recalling storage register contents or keying in a
number simply writes over the number of entries (,7) that is dis-
played. The stack does not lift.)

Example: Find 2x, 2x2, 3y, and 3xy for the paired values of x
and y listed below.

y | 7] 5|09

X 8

EEEE

Press Display

[ReG] 10.00 | Ensures that all storage registers
are cleared to zero initially.
(Assumes no results remain

from previous example.)

7 Foo ]

5 | 1.00 | First pairis summed: n = 1.

5 [5.00 l

3 [ 2.00 | Second pairis summed: n = 2.

9 [9.00 ]

8 [3.00 | All the data is summed; n = 3.

=7 [16.00 | Sum of x values from register R;.

RL [§ | 98.00 | Sum ofsquares of x values from
register R.

(RCL B |7122.00 | Sumofproducts of x and y values
from register R;.

ReL B | 21.00 | Sum of'y values from register R,.

(RCL & L&OO j Number of entries (n = 3).

Mean

The mean (arithmetic average) of data entered and summed using
the B8 key is available by using the[ ] (mean)key. When you



press’  [1], the mean of the values of x is calculated using the
data in storage registers R, (n) and R,(2x) and the formula:

1 n
;=;Z Xj
1=1

The easiest way to accumulate the required data in the appli-
cable registers is through the use of the key as described
above. However, the required data may also be stored directly
in storage registers R, (n) and R, (2x), if desired.

Example: A survey found ten of the wealthiest persons in the
United States to have the following ages:

62 84 47 58 68 60 62 59 71 73

To find the average (mean) age of this sample of wealthy
persons:

Press Display
EES | 0.00 | Storage registers

and X-register
cleared to zero.

62 B3, 84 B, 47 B, 58 B,
63N, 60 . 62 R, SO,

71p8d .73 [ 10.00 | Number of entries.
] | 64.40 | Average (mean) age
in years.

Standard Deviation
The standard deviation (a measure of dispersion around the
mean) is calculated using data in the applicable storage registers

and the[“](standard deviation) key. Pressing = [“]uses the data

in registers R, (1), Rg (2x2), and R; (2 x) to calculate the standard
deviation according to the formula:

Sx :\/sz _ &9
n
n-1

For example, to obtain the sample deviation in the above
problem:




Press Display

5] [ 10.10 | Standard deviation.

If the 10 persons used in the sample were actually the 10
wealthiest persons, the data would have to be considered as a
population rather than as a sample. The relationship between
sample standard deviation (s) and the population standard
deviation (s’) is illustrated by the following equation:

Since n i1s automatically accumulated in register R; when the
data are accumulated by the B3 key, it is a simple matter to con-

vert the sample standard deviation, which has already been
calculated, to population standard deviation.

For example, if the accumulations in registers R; through R,
are still intact from the previous example, you can calculate the
population standard deviation this way:

Press Display
(=] | 10.10 |  Sample standard deviation (s).
3 | 70.00 | Recallsn.
1[=] | 9.00 | Calculates n-/.
W3] [o.90 | Divides n-I by n.

"t R [9.58 ] Population standard deviation (s').

Deleting and Correcting Data
If you key in an incorrect value and have not pressed , press

and key in the correct value.

If one of the values is changed, or if you discover after you have
pressed the key that one of the values is in error, you can
correct the summations by using the [ ] key as follows:

1. Key the incorrect data pair into the X- and Y- registers.
2. Press | [[-]to delete the incorrect data.

3. Key in the correct values for x and y. (If one value of an
X, y data pair is incorrect, both values must be deleted and
reentered.)

4. Press i3y .



The correct values for mean and standard deviation are now
obtainable by pressing! [ Jand| [-].

For example, suppose the 62-year old member of the sample
as given above were to lose his position as one of the wealthiest
persons because of a series of ill-advised investments in cocoa
futures. To account for the change in data if he were replaced
in the sample by a 21-year old rock musician:

Press Display
62 | 62. ] Data to be replaced.
] [ 9.00 |  Number of entries (1) is now nine.
21 | 21. | The new data.
| 10.00 |  Number of entries (n) is ten again.

The new data has been calculated into each of the summations
present in the storage registers. To see the new mean and
standard deviation:

Press Display
] [ 60.30 | The new average (mean) age.
(=] | 17.09 | The new standard deviation.

Vector Summations
The key can be used to sum any quantities that are in the X-

and Y-registers. You can even perform vector addition and
subtraction using rectangular to polar coordinate conversion

and the g and [ ] keys.

Example: In his converted Swordfish aircraft, grizzled bush
pilot Apeneck Sweeney reads an air speed of 150 knots and a
heading of 045° from his instruments. The Swordfish is also
being buffeted by a headwind of 40 knots from a bearing of 025°.
What is the actual ground speed and course of the Sword-
fish?

Method: The course and ground speed are equal to the sum
of the instrument vector and the wind vector. The vectors
are converted to rectangular coordinates and summed using
the p&d and [ ] keys. Their sumis recalled by recalling the values
in storage registers R, (D y) and R; (> x), and the new rectan-
gular coordinates are then converted back to polar coordinates



to give the vector of the actual ground speed and course.

Press

[Reg]

El [Dec]
45 ENED

150

(A

25
40

0° 25°
150 knots
~— 40 knots
a5 |
Course X
L Actual ground speed
90°
Display

| 0.00 | Clears storage registers. (Display
assumes no results remain from
previous examples.)

[ 0.00 | Sets degrees mode.

[45.00 ] 6 forthe Swordfish instrument
vector.

| 150. | rforthe Swordfish instrument
vector.

| 106.07 | Converted to rectangular coordi-
nates.

| 1.00 | Instrument coordinates accum-
ulated in storage registers R, and R;.

[ 25.00 | ¢ for wind vector.

|_40. | rfor wind vector.

| 36.25 ] Converted to rectangular
coordinates.

| 0.00 | Coordinates for wind vector
subtracted from coordinates for
Swordfish’s instrument vector.

| 89.16 | Recalls sum of y-coordinates from
register R,.

| 69.81 |  Recalls sum of x-coordinates from

register R,. (Sum of y-coordinates
lifted to Y-register.)

| 113.24 | Actual ground speed of the
Swordfish in knots.

| 51.94 | Course of the Swordfish in

degrees.
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Section 5
Programming

As we briefly explained in the introduction, calculator program-
ming is as simple as pressing the keys you would manually press
to solve your problem. But even though HP-25 calculator
programming is simple to understand and use, it is very powerful,
featuring:

An obvious programming language.

49 usable steps of program memory.

The ability to combine several keystrokes into each step.
Decision-making capability for sophisticated routines.
Several editing operations to facilitate corrections.

Together these features provide you with the tools necessary
to tackle complex problems with unabashed confidence.

Whatis a Program?

A program is nothing more than a sequence of manual key-
strokes that is remembered by the calculator. You can then
execute the program as often as you like with less chance of
error. The answer displayed at the end of execution is the same
one you would have obtained by pressing the keys one at a time
manually. No prior programming experience is necessary for
HP-25 calculator programming.

Why Write Programs?

Programs are written to save you time on repetitive calculations.
Once you have written the keystroke procedure for solving a
particular problem and recorded it in the calculator, you need
no longer devote attention to the individual keystrokes that
make up the procedure. You can let the calculator solve each
problem for you. And because you can easily check the proce-
dure in your program, you have more confidence in your final
answer since you don’t have to worry each time about whether
or not you have pressed an incorrect key. The calculator per-

forms the drudgery, leaving your mind free for more creative
work.

73
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Three Modes of Operation

There are three ways to use your HP-25 calculator:

1. Manual RUN mode prov [ITI] ~ov
2. PRGM mode prom ([T ~ov
3. Automatic RUN mode prov [T ~un

Man