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Abstract

This paper introduces a new concept concerning periodic functions. These
functions entitled: pseudo- trigonometric functions, allow us to draw curves
and periodic straight line segments.

| defined the functions : pseudo-sine denoted( spx) and pseudo-cosine denoted
(cpx), as well as their reciprocal functions. | defined the hyperbolic pseudo-sine
and hyperbolic pseudo-cosine functions.

this new mathematical tool allows me to calculate differential equations and
integrals of a new kind.
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.pseudo-trigonometric functions

we consider the intervals : [0;5], [5;10], [10;15]....... etc

1.1 Definition

Any function defined and positive continuous by intervals is called a
pseudo-trigonometric function, which verifies the following conditions.

let be the interval [A;C[ and the point B of abscissa X

A

o

1.2 The pseudo-sine function, denoted spx is equal to |AB]

1.3 The pseudo-cosine function, denoted cpx is equal toIBCI

* These functions are discontinuous at points of abcsissses 5k

Exemplel.4: sp0=0 cp0=5 sp5=0 cp5=5 sp-3=2
Sp4=4, cpd =1 spl2=2 sp9=4 sp15=0 cp-3=3
Sp6=1; cp6=4 cpl2=3 cp9=1 cpl5=5
o — & -
0 5 10 15

Notel.5: in this example, the intervals of length 5 have been taken. we can

choose any length for the intervals. VaeR  SPa+cpa =9
Notel.6: in the whole article the interval is equal to 5.

2.1 derived from pseudo-trigonometric functions
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2.2 Derived from the pseudo- sine function: (pr) =1

1

2.3 Derived from the pseudo-co sine function: (CpX) -

Note 2.4: all formulas on derivatives are valid for pseudo-trigonometric
functions.
The plane is provided with a direct orthonormal reference (0;01;09)

3.1 curve of the function X—>SPX
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X —> CpX

3.2 curve of the function
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3.3 curves of some pseudo-trigonometric functions

T
X —>cosgcpx

X —5(x— % cpx+2)(sin X +cpx)




X —> 3X — SPXCPX

X —> 3X + SPXCPX




X —> X —SpX

X —>SIN 77X + SPpX




X—>

X — SpX

X+ CpPX
_, X+ep




N 2X + CpX — SpX
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X+CpX

X—>(-1) 5 sp°x
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4.1 algebraic curves

y>+sp’x=1
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y? +sp°x=25
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5.1 properties of spx and cpx functions
for all values of aand b Integers
sp(a+b) = sp(spa+ spb) spa*b =sp(spa*sp
cp(a+b) =sp(cpa-+cpb) cpa*b =cp(cpa*cpb)
6.1 hyperbolic pseudo-sine and hyperbolic pseudo-cosine functions

@sPX  @cPx

pshx = 5
2ez Hyperbolic pseudo- sine
SPX __ ACPX
pchx = © §e
2e? Hyperbolic pseudo- cosine

62 Psh’x—pch®x=1

6.3 derived from pseudo-trigonometric functions

the pseudo trigonometric functions are derivable in their set of definition.
64 PSh'x=pchx ; pch'x = pshx

pthx = pshx

6.5 Hyperbolic pseudo-tangent function : pchx

(pthx)' = ——_ =1 pth®x
pchx
7.1 primitive functions :

2

Sp°x

7.2:J'spxdx= +C

2
2 N 7.5:J'cpxdx:—&zx+c
7.3: | Xspxdx = —spx——+c¢
Jropu=Zspe—=

; 76: _[excpxdx =e'cpx+e* +c

X
r.4: JSPZXdX = XSp*X—X"SpX t3te 7.7: jsin(x)cpxdx =—C0oS(X)CpX —Sin X +C
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CPXSP°X  Xsp’X  X’spx X’

7.8: | spxcpxdx = - —+cC

Ipx pxdx i + 5 5 + 6+
SpX o— cpx

79:| —dx= =-5|——|dx=-5Incp(x)—x+c
J.cpx I cpX cpX pOx)—x+

8.1 differential equations

1 1 1
8-2 I: 2 e ;8-3 ":2 3 e ;8-4 "':3 4 e l-lletc
=y =y yr=2yt=y= L i8AyT=3y Sy =

1 1 1
8.5y =-y* =— 8.6 y"=2y° =— 8.7 y"=-3y* =—...etc
y y =Yy SPX y y =Y SPX y y =Yy SPX

8.8 y'—ay=e" =y =e"spx 8.9 y"-a’y=2ae* = y=e¥spx
8.10 y"-a’y=3a’e™spx =y =e¥spx
8.11 y'+ay=e"" = y=e""spx a reel

yu_ a.Zy — _Zaeaxcpx — y — eaxcpx pr
9.1 pshx and pchx function curves

X — pchx
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X — psh,x

X — pch X




9.2 note: There are other pseudo-hyperbolic functions.

esp2x—spx . espx—sp2x

SNX=
psh, >
pCth B esp2x—spx + espx—sp2x
2 ~ —  bpshix—pehyx=1

9.3 the reciprocal function of spx is: arcspx

X —> arcspx

/
e
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9.4 the reciprocal function of spx is: arccpx

X —> arccpx
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