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HP 48GIl Symbolic integration of polynomials

Methods used
The integration commands
The substitution commands

Practice integrating polynomials symbolically

hp 48gll "~
graphing calculator E'?)

Y= WM GRAPH DD TBLSET

E9 () (@9 &) (=9

FIICNﬁ@ @@
Gl @

CMD UNDO PRG CHARS MTRW EGW MTE CAT  DELCIEAR

Cjjeicy

2

W O g

2

=3

USER ERTEY S 50V NUASIV EXPELM TRIG FINANCETIME [ ] ne

CAIC ALG MATRICES STAT CONVERT LIS [}




hp calculators

HP 48GlIl Symbolic integration of polynomials

Methods used

The HP48GlI provides large selection of methods for performing symbolic integration and for finding antiderivatives. Several methods
for the symbolic integration of expressions involving polynomials are considered here.

Integration commands

The provided integration commands are INT, INTVX, RISCH and J. Any of these commands can be used for symbolic integration in
combination with substitution, expansion, and so on. The command INT is accessible using the built-in command catalogue of the
HP48GII. Press (™) _car to open the catalogue. From the catalogue you can select and execute any of the existing commands. The
catalogue is much like a menu of an application, where you can use the arrow keys to select menu items, or jump to the items typing
the first few letters of them. While the catalogue is active, press (awes4) (arsa) (1 (W (T to jump to the command INT. Pressing the key

or the menu key B will put the selected item on the command line (or execute the selected item if RPN mode is on). Pressing
will quit the command catalogue without executing the selected item. The command INT needs three arguments: The expression
to be integrated, the variable of integration, and the value of the variable of integration where the antiderivative will be evaluated.

The commands INTVX and RISCH are available in the menu "Derivatives and Integrals" This menu is accessed pressing (<1 )CALC_ to
open the "Calculus" menu.

CALC HENU
1.DERIY. & INTEG...
LLINITS & FERIES..
.DIFFERENTIAL E®NZ..
.GRAFH..

.DERVH
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The first menu item is 1.DERIV & INTEG.... and it is highlighted (selected). In this CHOOSE box selecting 1.DERIV & INTEG... and
pressing 0 takes you to a new menu which contains differentiation and integration commands:

Figure 2

The commands INTVX and RISCH are in the second page of the menu, so you must press to have the CHOOSE bhox scroll down
and see them. The command INTVX is provided as a shorter way to perform integrations as it only needs one argument, the expression
to be integrated, and uses automatically the current CAS variable VX (usually X) as the variable of integration. RISCH needs two
arguments: the expression to be integrated and the variable of integration.

Finally, the command [ is accessible from the keyboard pressing ___I. It needs four arguments: the lower and upper limit of
integration, the expression that must be integrated, and the variable of integration. In many cases, this will be the command that is the
best choice for numeric integration.

The substitution commands

The commands for substitution are SUBST, | (where) , and PREVAL. The command PREVAL allows for the substitution and evaluation
of the difference g(x2)-g(x1), where g(x) is the antiderivative of some function f(x) that we want to integrate between the limits x: and x..
This command resides in the menu 1.DERIV & INTEG..... The command SUBST allows for the substitution of the variable of integration,
since it will take care of altered integration limits and other necessary substitutions in the integral. This command resides in (the second
page) of the menu "Algebra" which you access by pressing _AG,
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Practice integrating polynomials symbolically

Example 1.

Solution:

hp calculators

Find the antiderivative of the polynomial: X4 — 5X3 + 18X2 — 60X + 120

Assume algebraic exact mode, CHOOSE hoxes, and X as the current CAS variable VX. Start the equation writer and

call the calculus menu.

e (D AC

CALC WENU

1.DERIV. & INTEG...
LLINITE & ZERIEZ..
.DIFFERENTIAL ERNZ..

.GRAFH..
.DERW
TN
L JeAncL] ok

(Choose the menu 1.DERIV & INTEG.....)

DERIV. & INTEG. HEOU

L. CURL
2.DERIN
. DERYH

§.0IY

& . FOURIEF:

6. HESS
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(Select the command INTVX)

DERIV. & INTEG. MEOU

3.LAFL
10. FREVAL

11 .RISCH
12, 5IGHA
13.SIGHAVE

HELF] | | JCA‘CL] R

Figure 3

Figure 4

Figure 5

(Put the command INTVX with its place holders in the equation writer)

OO DEICOIDEI® )
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Figure 6

L) COI0D2I00 (=)L )L CILIHILI(208]) (Enter the polynomial)

and perform the integration.

ENTER

ENTER
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Figure 7
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I = 1.4 1 1=
Answer: SR B LSS —E R KT 1RO

Note that since the antiderivative of a function is only determined up to an additive constant, the above result is only

one of the possible antiderivatives. The general result is:

i.FE 1.3 i 1. =
5-}{ 5-4-}{ +18-3-.‘J{ E-EI-E-K +1Z@x+C

where C is the additive constant.

Example 2.  Find the antiderivative of:

H2+1

HE—l

[EOIT | CUR: | EXG u] EWAL JFRCTi] STHF |

Solution:

Figure 8

Assume RPN exact mode, CHOOSE boxes and X as current variable VX.
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1:  W+—LHi=+10+LH=-11
[EDIT | UIEH] RCL | STok [FURGE[CLERR]

_AG (Collect the logarithms)

KAD ®YZ2 HEW F= '§°
LHOHES

31
e
i:

5

st
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Answer: [EDIT | VIEM | RCL | =Tok [FURGE[CLERR]
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Figure 9

Figure 10

Figure 11
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Example 3:

Solution:

Answer:

hp calculators

Integrate symbolically for Y

[ = 1

‘r'E
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[EDIT | CUR= | EIG u] EVAL JFRCTO] SIHF |

Assume RPN exact mode with CHOOSE boxes on.

Enter the expression using the EquationWriter.

() e (D @ (D (200 (D @ D200 (B2 @)

KERD SY¥Z HEW E= '&°
LHONE

2 —
H ITIE

‘|"E+E

(EOIT [ VIEH [ RCL [ =Tok [FURGE|CLEAF]

Figure 12

Figure 13

C ) (1 CALC & (to find the antiderivative — this takes a few seconds).
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Figure 14

Figure 15

HP 48GlII Symbolic integration of polynomials



