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CHEBYSHEY, LEGENDRE, HERMITE AND LAGUERRE POLYNOMIALS

Label T computes the value of the Chebyshev polynomial Tn(x) by using the

recurrende equation T (x) = 2xTn(x) - Tn (x)

n+1l -1

where starting values are To(x) =1, Tl(x) = x and n is a positive integer.

Label P computes the value of the Legendre polynomial Pn(x) by using the
recurrence equation _
_ (2n+l) x Pn(x) n Pn—l(x)

n+1

Pn+l(x) =

where starting values are Po(x)=l, Pl(x)=x and n is a positive integer.

Label H computes the value of the Hermite polynomial Hn(x) by using the
recurrence equation
Hn+l(x) = 2an(x) - 2an_l(x)

where the starting values are HO(x) =1, Hl(x) = 2x and n is a positive
integer.

Label L computes the value of the Laguerre polynomial Ln(x) by using the
recurrence equation

(2n+1—x)Ln(x) - nLn_ (%)

a+1

1

L (x) =

Note that all four functions leave f(x) in the x register if you wish to see more
accuracy (see ex. 4).

Examples:

1. Find T3(0.4)

2. Find P10(0.98)

3. Find H5(3)

4, TFind L6(3)

Ttus program has been verihied only with respect to the numerical example given in Program Descniption H. User accepts and uses this program matenal AT HIS OWN RISK. in rebance solely upon fs own
inspecton of the program matenal and without rehance upon any representaton Or descnption concerning the program matenal.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS PROGRAM MATERIAL. INCLUDING. 8UT NOT LIMITED TO. THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL
DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM MATERIAL.
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Keystrokes:

[XEQ] [ALPHA] SIZE [ALPHA] 007

[XEQ] [ALPHA] T [ALPHA]
3 [R/S]

.4 [R/S]

[XEQ] [ALPHA] P [ALPHA]
10 [R/S]

0.98 [R/S]

[XEQ] [ALPHA] H [ALPHA]
5 [R/S]

3 [R/S]

[XEQ] [ALPHA] L [ALPHA]
6 [R/S]

3 [R/S]

l [FIX] 4

Display:

N?

X?
T3(0.40)=-0.94
N?

X?
P10(0.98)=0.16
N?

X?
H5(3.00)=3,816.00
N?

X?
L6(3.00)=-0.01

-0.0125
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User Instructions
Size: 007
STEP INSTRUCTIONS INPUT FUNCTION DISPLAY
1 Load program
2 | For Chebyshev polynomial [XEQ] T N?
input n n [R/S] X?
input x X [R/S] T(n) ()=
3 | For Legendre polynomial [XEQ] P N?
input n n [R/S] X?
input x X [R/S] P(n) (x)=
4 | For Hermite polynomial [XEQ] H N?
input n n [R/S] X?
input x X [R/S] H(n) (x)=
5 | For Laguerre polynomial [XEQ] L N?
input n n (R/S] X?
input x x [R/S] L(n) (x)=
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Program Listings

g =50
aielBL "7 Chebyshev =3
a2 ®ED o polynomial =4
g3 STO 20 =
G4 = S
@S STD @1 = &TO 82 Je-omooo
- - R ‘—l ‘-
G .f:-r _ - oo Loop for recur-
arv STa Bz =9 rence equation
a2 CLH &0
\a R 3 & i
1a Hi=%¥7 5o
11 &To e 63 ENTER®T
iz C 23
13 ST0 &3 gi REL &
14 H=Y¥7 £6 +
15 GTO 61 - - T - - c7 LASTH
15+LEBEL a2 Loop for recur- éﬂ RCL G4
17 CL= _ rence equation ca STO &3
12 RCL @2 8 CL™
Ze =*® = s
21 RCL @3 =
22 LASTH 74 STO @4
3 ST 83 7S RCL ag

: 7S REC 5
74 REDH 76 RCL Gz
25 - - s
26 STO 06 e 4
— — .8 i
27 CL= T9 STO az e - - - - - -~ -
28 RrLL 81 C.Ei Ha=y7 Test

o LU 2o
22 1 21 GTQ @3
|+ =2 RCL @4
21 STO 61 - - - - - - ég .
T LY IR I} .-
Sem ARET Test, r, <mn =4 GTC oA
33 GTO 8= t—1 aSeLBL 04
Z4«+LBL @1l so back to loop o PCL @i
- = “a S

35 RCL @@ a7 RTH e - - -
36 T_ ScelBL H Hermite
27 OGTO o o9 YEa@ B polynomial
Is+LBL B8 ap ©TO @1
22 1 a1 =z
41 T éz +
41 GTO o — - - - - - - - - a3z STO 43
4z«LBL "P" Legendre a4 CL
427 HERB R polynomial = A
44 STO 91 &( o =T
45 STO a4 at GTO A6
45 CLX as 1
47 MY ag SToO oo
43 STO 85 188 STO Bz
49 =Hi=Y T 1681 ¥o=y
@ STO ad 132 HIi=Y7
S1 1 -
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Input n and x

Display
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REGISTERS, STATUS, FLAGS, ASSIGNMENTS

DATA REGISTERS STATUS
00 | temp. change 50 size _997  TOT.REG._%2 __  USER MODE
temp. change ENG FIX —2 _ scl ON oFf __X
temp. change DEG RAD GRAD
temp. chance
05| n 55 INIT FLAGS
- # SIC SET INDICATES CLEAR INDICATES
NONFE,
10 60
15 65
20 70
25 75
30 80
35 85
ASSIGNMENTS
FUNCTION KEY FUNCTION KEY
40 90 NONE
a5 95




CHEBYSHEV  LEGENDRE
AND LAGUERRE POLYNOMIALS

PROGRAM REGISTERS NEEDED:

il -||7|) ||||||I IIIl-

il ]") "" |

i
A

ROW 11 (100 — 111)
O
ROW 12 (112 — 124)
A
ROW 13 (124 — 131)
O
ROW 14 (131 — 140)
AR
ROW 15 (141 - 151)
A
ROW 16 (152 — 164)
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