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SOME FORMULAS OF OPERATIONAL CALCULUS
FOR STEP FUNCTIONS GENERATED BY SPECIAL
FUNCTIONS

Yu. A. Brychkov and A. P. Prudnikov UDC 517.942.82:536.24
One-dimensional Laplace transforms of some step functions are presented.

Formulas of operational calculus for step functions play an important role in discrete
analysis, in particular, in the solution of various equations [1, 2]. 1In the present paper,
which is a continuation of [3], we present a table of new operational relationships for step
functions that are special functions of the function |t|, the integer part of t. The
relationships are presented in two columns: the function f(|t|) in the left hand column and
its Laplace transform F(p) in the right hand column, where

oo . ——p oo
Fip) = [ Hnesp (—ph di = l—p—e— Y rwe

Here f([t]) = f(k) for k <t <k + 1, k=0, 1, 2, ...; Re p > 0, unless the contrary is
indicated. The notation employed is that commonly used in the mathematical literature (see,

for example, [4-71).

TABLE 1. Laplace Transforms of Some Step Functions

No. . 7D F (p)
[ ] —e-pP X el .
1 T[], @) exp (xe~?}Ei|—a+ — | —Ei(—a}|,
x
Jaxe—P} < 1
«11 | —e-P
2 —[vtT Tz}, o Ei (axe—P —a), a(l—xe~P)>0
[£1+1 | 1—e? - -
3 A+ 9) [C-p (1 —xe-P)], |re=P| <1
—3p/2 —p/2
4 #*g 2 117) S g e, i<
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TABLE 1 (continued)...

E\Io. ! FAD ’ F (p}
[]+ | 1 -
5 x 1 P
NOEYE 5 {1+ e [InT (1 —xe-P) —Cxe=P], |xe~P| < 1
6 £2011+2 L2t 9 eP— 1
NOESS 2+ 2 P In[se /2 cosee (mxe P3|, e P/ < 1
@ 1—
7 -~ Lt +a) C(a, 1 —xe-r), lxe—7} <]
n+[—1 — 1 -
’ ( | )"”]COH— VN S AV _ _
1] n—yr p Ve, i<l
+[D
{7} l—e-r
X
9 WDUH-V (a) L P {20 — xe— P)} (@ — xe=P)
(— V)[t] 11 l—e-P x
i0 T il Dy 7@ —p_ exp [T e—P(xe~P — Qa)} D, (a~—xe~P)
1 1—e—P 2 Fv/2
x e 2 \F S —
11 ~r Jyirn(@ (1 +—a—e—l’} I, (Va¥ T 2aze-),
2xe~Pl<a
L 1—e-p 2% ~v/2 -
12 —UT Iv+m(a) p (1 - ——a— e*l’) Iv (—l/a2 -+ 2axe -7y
[£1 l—e-? ¢ 2x vi2
¥ —
13 ——TZ]-!-—IV_[;}](Q) “_p""" \] TT e_p) Iv (Va2~}—2axe—f7),
2ixe-Pl<a
14 1 Pr(a) [—e”? _pf < minta 4V E=T
1 p(l ——Zaxe—ﬂ-+-x9e"2pf/2"xe | < minja = V/@=T]
_ Pk P — 1
15 T]—rl— P[t]_H(a) m{2{1 —axe~? 4+ (I — 2axe-7 |-
+x2e-2)l/21-1y ) paf < 1
Pal l—e-? T
16 T P[t](a) exp (axe~PY Jy (xe~? V1T —a?), laj <1
e 1—e~? — R
vy _(,[;;]')2 Py @) lo Qre=pVa—1) iy (xe—? VaF 1)
L e I—e-F
18 L2 (@) el . »
. ( xe—P) EXP\X._@D . fxemPl << 1
{4 1—e-p
19 N ) ¢ —py—a d
e Il (@) (axe=P) %9y | e, ep——x)' Re a>0, jxe—Pj<1
20 L1 Lo 4 a2 -
m @ T+ (axe=P)y™%= exp (xe=P) J , (2V axe=7)
¢ - —_—
21 1 Ly (@) Ly (8) 1 —e-p (1 — xe-2)~1 exp <x a-+b ,O(QVabxe—p
0 1 x —ef } 1 —xe-P
22 < L7 (g 1 —e-P
It BT (xe=" ~— a) exp (xe—P)
I i
23 __%].’ [f]-,—a(a) | —e-p
! exp (xe~?) LY (a — xe~P)
24 < pe—-lil g, | —e-?
@ — (1 4 xe=P)% exp (— axe=?)
[£]
a5 X I —e-?
T Hingn (@) exp (2axe—P — x%e-P) Hyp (a — xe~P)
{1}
26 X g | mg=pP .
NN Hopyp (9) exp (— x%~P) ch (2axeP/2)
. L20+ 9 o
27 oy (@) 7sh 5P {—x%~P) sh (Qaxe™P/2)

1473



1474

TABLE 1 (continued)...

No. (e F(p)
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TABLE 1 (continued)...
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