2456-8686, v(ii), 2022:046-052
https://doi.org,/10.26524 /cm146

ORIGINAL RESEARCH Open Access

Heat Equation Obtained By g-Difference Operator with Two

Variable

Brightlin , Dominic Babu

Received: 30April 2021/ Accepted: 02 June 2021/ Published online: 04 July 2022
(©Sacred Heart Research Publications 2017

Abstract

The authors discuss the q heat equation model by partial difference operator. In this chapter
simple hotness condition got by q difference operator with two variable based on their answer
we get numerous theorem and corollaries.
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1 Introduction

In 1984, [5] Jerzy popenda presented the distinctive administrator Vy charac-
terized on h(z) as Vgh(z) = h(z+1) —h(z). In 1989 [8] miller and Rose presented
the dicrete simple of the Riemam. Liouvilla partial derivatie the demonstrated
since properties of the opposite fragmentary difference operator V, v [3,4].In 2014
G.Britto Antony Xavier [2] I have presented g-difference operator characterized as
V,h(z) = h(qz) — h(z) [6] for the genuine esteemed capacity h(z),q € (0,00) and got
limited series answer for the comparing generalize q-difference equation V h(z) = h(z)
consider the appropriation of hotness through this composed of a homogenous
material. Let ry,rp---r, be z equidistant focuses on the bar. In John Borg.s [3]
Let R;(n) be the temperature at time r,, = (r), at the point z;,1 <i <z. Mean the
temperatures at the left and the right finish of the bar at time Ry(m), Ry 1(m).
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2 Solution of Heat Equation

Definition 2.1 [2] ’Consider the temperature of an extremely long bor h(z,r).

Accept the pole is entirely long to the point that it can laid on top of the set R of

genuine number. Let h(z,r) be the temperature at the on going time r; and position

ro of the rod.’

Theorem 2.2 Let o € R, z,r are parameter and ¢q;,¢q> are difference operator. Then

we have .
h(z,r) = g {h(z,rqz) - (i,r) - Och(qu,r)}
proof:
V h(z,r) =h(z,rq2) — h(z,r)
INga
V h(z,r)=h (i,r) —h(z,r)
qfl/\l q1
\% h(z,r) = h(Z(]z,r) - h(Zv }’)
qfl/\l
V hzr)=a| V h(z,r)+ V h(zr)
1nq2 gr' A1 q1Al

The values are given by.

h(z,rq2) —h(z,r) = & (h (i,r) —h(z,r)> +a(h(zq1,r) —h(z,r))

h(z,rqz) —h(z,r) = ah <i, r) — ath(z,r)+ ah(zqy,r) — oth(z,r)

h(z,r) — 2ah(z,r) = h(z,rq2) — ah (qi,r) — ath(zq1,7)
1

h(z,r) = ﬁ {h(z,rqz) —a (iﬁ> - “h(ZCIW)}

Corollary 2.3 Let the equation
1 b4
h = h —o| —,r)—ah
(@) = g (M)~ Zor) -~ anten.n) )

18
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1 h —h
O F (5), then we have a = (z,rq2) —h(z,7)
Z
h (q—,r) —2h(z,r) +h(zq1,r)
1
proof:

h(z,rq2) —h(z,r) = ath (i, r) — ah(z,r)+ oh(zqy,r) — oth(z,r)

h(z,rqy) — h(z,r) = ah <i, r> —20ath(z,r) + oth(z,r)
h(z,rq2) — h(z,r)

h (qi’ r) —2h(z,r) +h(zq1,r)
1

o =

Example : Taking z=2,r=3,q1=7,¢2=9
h(z,rq2) — h(z,r)

{h(z, ) — o (i,r) - och(qu,r)l

u(2,3) = ﬁ {2,3(9) - % (%3) - %(2(7),3)}

6ﬁ{54g(g)g<@]
9

Theorem 2.4 Let ¢ € R, z , r are parameter and ¢ , ¢ are difference operator

) = () g~ £ () an (s
SN=\12g ) "R T 21224 o

r

1
. - oh r—1
Y12 (zq1,795 )

then we have.

proof:
Replace r by rg; in eqn (4))
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1-2a

h(z,rq2) = (ﬁ) h(z,rq3) — (1 _12a> oh (i,rgz) — (1 _12a> ah(zq1,rq2)
(5)

1 Z
h(Z7 qu) = T A |:l’l(Z, ”(I%) —ah <q_17 qu) - ah(qu 5 ”CI2)1

Substitute equation in equation (4))

h(z,r) = <ﬁ)2h(z,rq%) - (1 _12a>2ah (i,m)
_ (1 _12a)2ah(zq1,tq2) - (1 _12a> ah (i,r) - (1 _12a) ah(zq1,r)  (6)

Replacing rq> by rq% in eqn

1 1 Z 1
h(z,2q3) = (1 _m) h(z,rq3) — (1 _m) ah (a,rqﬁ) - (1 _m) ah(zq1,rg3)
(7)

Substitute equation in equation @

1y’ 1’ z
h(z,r) = (1—205) h(z,rq%)—(l_za) ah (a,rq%)
- ! 3Och L) - ! 2Och(i rq?)
1—2a o 1— 20 PIEL

- (ﬁ)zah(zqumz) - (1 —1205) ah(iﬂ) - (1 —1205) oth(zqi,r)  (8)

Replace rq% by rq% in eqn 1}

1 1 Z 1

(9)

Substitute equation @ in equation ((8))

h(z,r) = <ﬁ)4h(27r‘]éz‘) - (1 12a>4och(3

1 4 1 z
—(———) an 3) — ah | =, rg
(1_2a) (zq1,793) <1_2a (qI,FQZ)
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- ! 3 ah(zq1,rq3) — ! 2Och rq
1-2¢ L 1-2a ql, 2
— ! 2Och(zq rqx) — ! Zah —,r | = ! oh(zqy1,r)  (10)
1-2a bz 1-2a q1’ 1 -2 b

Replace rq% by rq% in eqn @

1 1 Z 1
h(z,rq3) = (1 _2a> h(z,rq3) — (1 _2a> ah (a,rQE‘) - (1 _2a> ah(zq1,rq3)

(11)

Substitute equation in equation ((10))

h(z,,»)(ﬁ)sh(z,rqg)(ls 12a>5ah( rq2>

() iy~ (5) ()
() et~ () o (5
( 205)2 (— rCIz) ( >0€hZQ1 rq2)

. (1_2 )ah(qu " - (l_m)ah(qu, " (12)

Replace rq by rq2 in eqn 1}

1 1 z 1
S5\ 6\ . < S) 4
(13)
Substitute equation in equatlon .
1
N (e
() (1 ) (5]
5
(i) wemt = (55) %)
4
Z
() () () o
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(Y - () a2
RS 1 z 1
_ _ Z )= 14
(1 _2a> ah(zq1,7rq2) (1 —2(1) ah (ql ,r) (1 —205) ah(zqi,r)  (14)

Similarly the we have.

1 " m 1 g z
h = —- h my _ h r—1
zr) (1—2a) (q1.743) ,;(1—205) * (ql’“fz )

o 1 ' h r—1
£ () et

Example : Taking z=12 ,r=10,¢1 =7, ¢, =8
h(z,rq2) — h(z,r)

o =
g (qi,r) —2h(z,r) +h(zq1,7)
1
10,6(7)) — (10,6)
~ /10
(§,6> —2(10,6) + (10(8),6)
.
49 |
Z
h(z,rqy) = (1 _2a) —h(z,rq3) — ath <a,rq2) — oth(zq1,7q2)
1 L. 48 /10 48
(1067) = — 7z 10.67) = 36 (g6 - 35 (10(8).6(7)
49
1 360 161280
= (2940 - 2= —
i caus e
49
420 = 420

3 Conclusion

In the above concentrate on the two boundary heat equation. This equation

gives the temperature and time. Likewise we inferred a few theorems and examples.
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