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The HP Solver

One of the most powerful tools contained in the HP 17bll+ calculator is the HP Solver. This tool allows you to key in an
equation in algebraic format, enter values for the variables you know, and then automatically solve for the unknown
variable. For example, you could key in the equation A =B + C, and if you know the value of A and C, automatically
solve for the unknown variable B — without any programming. Very complicated equations can be entered and solved in
this manner.

The HP solver allows the user to customize the HP 17bll+ calculator to suit their own personal needs and circumstances.
It is unique to HP and demonstrates HP’s continuing commitment to give users flexibility to find their own solutions.

More information is found in the learning module that introduces the solver.
Accessing the solver

The HP Solver is accessed from the main menu, as shown below.

A. BE
| FIM | ELU= | SUF | TIME|SOLYE|CLRRY) Figure 1

ill do one of two things. If there are no existing equations in the HP 17bll+ calculator, then the screen in
figure 2 is displayed. This indicates that you must press £:}4i8 to enter an equation.

LHEWZ FOR HELW EGUATIOHN
[CALEC | EDIT [DNELET] MER Figure 2

If the HP 17bll+ already has some equations in the equation catalog, a screen similar to the one shown in figure 3 would
be displayed. The equation is shown on the top line of the screen.

A=B+C
EDIT [DELET| MEL | Figure 3

The i35 key allows you to edit the currently displayed equation. The iii#=3%i key allows you to remove the currently
displayed equation from the catalog. The § key will enter the equation calculation environment for the currently
displayed equation where you can solve for variables within the equation.

Entering an equation

When you are in the equation catalog and the §:lii4 menu key is displayed, pressing it allows you to enter a new
equation into the catalog. Pressing isplays the screen as shown in figure 4.

TYFPE EGMJATIONS CIMFUT]
RECOE|FGHI [JELM I MO [RETUN 1Y 2

The prompt is displayed indicating that you should use the displayed alpha menu keys to enter the equation and press

when you are finished. Each of the displayed alpha menu keys will access a second screen that allows the entry
of the individual letters shown. For example, the i key allows you to enter
you press the second screen is shown as below. To exit this screen, press one of the letter menu keys or £3.
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Suppose you wish to enter A =B + C into the solver. If the screen from figure 4 is still displayed, you would press the
following keys (= e . If yOu pressed the keys correctly, the screen
should look like figure 5 below. If your equation is too long to fit in the display, it may look like the screen in figure 6
below with an ellipsis at the end of the equation indicating that the text continues off the display. The example in figure 6
also shows that you can use long variable names if you wish.

H=E+C

[CALEC | EDIT [DNELET] MER Figure 5
COST=LWEIGHT=FOUHDS+FE..,

[CALC | EDIT [DELET| MER Figure 6

Solving an equation

When an equation is displayed in the equation catalog, pressing the [T key will enter the equation calculation
environment you can solve for variables within the equation. What the HP 17bll+ does at this point is scan through the
equation to verify that it is valid. If the equation is valid, the HP 17bll+ will scan through the equation for variable names
and create a custom menu key screen for the variables in the equation. If the equation A = D + C were the one chosen,
then the solver screen would appear as shown in figure 7 below afte was pressed. Note: although you can use
long variable names in equations, names longer than 4 or 5 characters long may not be displayable in a menu key
location in the display.

H. BE
“““ Figure 7

At this point, you can enter values for any two variables that you know and solve for the unknown variable. If A = 6, you
Press (uu . The display appears as shown in figure 8.

H=&. B&
“““ Figure 8

I D =2, press i . The display appears as shown in figure 9.

L=Z2.HA
“““ Figure 9

To solve for C, just press Figure 10 shows the result.

C=4.HH
“““ Figure 10

Solver applications — Simple payback period

The simple payback period method determines the length of time (in years) required for a business to recover its entire
investment in a capital expenditure. Capital expenditures are purchases of assets such as machinery or equipment that
have lives of one year or more. The shorter the payback period, the better — the sooner the investment is recovered the
sooner the funds can be used for another project. For a capital expenditure to be considered profitable its life must
exceed the length of the payback period.
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Example 1: Enter the formula to compute the payback period, PB = INV + INFLOW.
(-

Solution:

i i

INPUT

CLR DATA

FE=IHY=IHFLOL
[ CALE | EDIT [OELET] ME | Figure 11

Answer: The formula should appear as shown above in figure 11.

Example 2: Use the formula entered in example 1. You are considering the purchase of a new machine costing
$100,000. The annual cash flow for the life of the machine is $15,000. What is the payback period?

o e e e e e
MEM MEM MEM MEM MEM MEM MEM MEM

Solution:

FE=6.6&7
__PE_| INU [IHFL] Figure 12

Answer: The payback period is 6.67 years.

Example 3: Your company desires a payback period of 5 years. What must the investment be to meet this goal?

Solution: (et

IMY=r"0, 888, 88
mlﬂﬂ!l Figure 13

Answer: The investment would need to be only $75,000.
Solver applications — Cash discount
A cash discount gives a buyer a reduction in price if payment is made within a specified time period. For example, “2/10,
net 30" means that the buyer can deduct 2 percent if the payment is made within 10 days of the date of billing. If
payment is not made within 10 days, the full amount must be paid by the 30 day. The formula presented in this section
calculates the interest rate on an annual basis that one pays if a cash discount is not taken.
Example 4: Enter the formula to compute the cost of not taking a cash discount:

COST =DISC + (100 - DISC) x 360 + (TOT — DDAY) x 100

where COST is the cost of not taking the discount as an annual percentage rate, DISC is the discount

percent offered for early payment, TOT is the total number of days until the bill must be paid in full and
DDAY are the days offered within which the discount may be taken.
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(m-(CTi

Solution:

i e e e
) e e 9 i

CLR DATA-

COST=DISC+C188-DISCax,,
[ CALCJEDITDELET] HEL | Figure 14

Answer: The formula should appear as shown above in figure 14. Since the formula is wider than the screen an
ellipsis is shown at the right side of the display.

Example 5:  Use the formula entered in example 4. You receive a bill with the credit terms 2/10, net 30. What is the cost
of not taking the cash discount?

o 5 e e

Solution:

(CO:T]OIsC] TOT | DDAY Figure 15

Answer: The cost of not taking the discount is a rate of 36.73% annual interest. Unless you have a better use for
your funds, the discount is a very good offer.

Example 6: Use the formula entered in example 4. Another bill has credit terms of 3/10, net 180. What is the cost of not
taking this discount? Assume this example is worked immediately after example 5.

Solution: (i g b 29 (g 2
(CO:T | DISC ) TOT JODAY Figure 16
Answer: The cost is only 6.55% on an annual basis. This is due to the 180 period before you must pay the bill on net

terms.
Solver applications — Operating leverage

Operating leverage focuses on a company’s fixed operating costs. These costs include administrative costs, rent, and
depreciation expenses, but do not include interest on debt. The degree of operating leverage is defined as the
percentage change in earnings before interest and taxes as a result of a percentage change in units sold. The greater a
firm’s degree of operating leverage, the more its earnings before interest and taxes vary with unit sales fluctuations.

Example 7: Enter the formula to compute operating leverage: OPLEV = 1 + (1 — FIX + (UNITS x (PRICE - VAR)))

where OPLEV is the degree of operating leverage, FIX are the fixed costs, UNITS are the number of units
sold, PRICE is the sales price per unit, and VAR is the variable cost per unit.
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e

Solution:

X3y X3y X3y CLR DATA

OFLEY=1+C1-FIx+CUNITS..,
[ CALCJEDITDELET] HEL | Figure 17

Answer: The formula should appear as shown above in figure 17.

Example 8: Use the formula entered in example 7. Your company sold 10,000 units last year at $20 each. Fixed costs
were $50,000 and variable costs were $5. Calculate your degree of operating leverage.

o e el e 2 [ER[EN o e e e
MEM MEM MEM MEM ME MEM MEM MEM MEM

Solution:

QOFLEY=1.3H
OPLEY] FIi [UMIT|PRICE] VAR | Figure 18

Answer: The degree of operating leverage is 1.50.
Solver applications - Financial leverage

Financial leverage focuses on a company'’s financial fixed costs. The primary example is the interest expense on
borrowed funds. The degree of financial leverage is defined as the percentage change in earnings per share as a result
of a percentage change in earnings before interest and taxes. The greater a firm's degree of financial leverage, the
greater the fluctuations in return on owner's equity.

Example 9: Enter the formula to compute the degree of financial leverage:
FINLEV =1 + (1 - INT = (UNITS x (PRICE - VAR) - FIX))
where FINLEV is the degree of financial leverage, INT are the annual interest expenses, UNITS are the
number of units sold, PRICE is the sales price per unit, VAR is the variable cost per unit and FIX are the
fixed costs.

EXIT

Solution: s

e

FIMLEM=1+C1-TIMT+CUMIT..
[ CALCJEDITDELET] HEL | Figure 19

Answer: The formula should appear as shown above in figure 19.

Example 10: Use the formula entered in example 9. Use the same information from example 8, but add that your
company’s interest expense is $20,000. NOTE: If you have just worked example 8, all that you have to
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enter is the new interest expense amount into the INT menu variable. This is because the values in menu
variables are kept until you delete them. If you have not just worked example 8, store these amounts into
the proper menu key variables: 10,000 units, price $20 each, fixed costs of $50,000 and variable costs per
unit of $5.

e e e e
MEM MEM MEM MEM

Solution: &

FIMLEY=1.23
(FIML | IMT [UNIT[PRICE| VAR | FIii [T

Answer: The degree of financial leverage is 1.25.
Solver applications — Combined leverage

The degree of combined leverage measures the total leverage caused by both operating fixed costs and financial fixed
costs. The degree of combined leverage indicates the percentage change in net after-tax earnings due to a one percent
change in sales. Combined leverage increases as operating leverage and financial leverage increase. The degree of
combined leverage measures the impact of operating and financial fixed costs on the variability of net income.

Example 11: Enter the formula to compute the degree of combined leverage:
COMBLEV =1+ (1 - (FIX+INT) = (UNITS x (PRICE - VAR)))
where FINLEV is the degree of financial leverage, INT are the annual interest expenses, UNITS are the
number of units sold, PRICE is the sales price per unit, VAR is the variable cost per unit and FIX are the
fixed costs.

el

Solution:

COMBLEM=1+C1-CFIx+IMT..,
[ CALE | EDIT [OELET| WEW | Figure 21

Answer: The formula should appear as shown above in figure 21.

Example 12: Use the formula entered in example 11. The combined leverage formula uses the same shared menu
variables as the financial and operating leverage formulas. If you have worked through these examples in
succession, compute the combined leverage.

Solution:

COMELENM=1.32
(COME] FIE [ IMT [UMIT [PRICE] VAR [ECAVRP

Answer: The degree of combined leverage is 1.88.
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