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Abstract: Operational calculus and Laplace substitution are powerful tools in the analysis of
electrical mechanics and control systems, simplifying mathematical models of systems and adapting
them to the calculation of specific responses. These methods are widely used to reduce technical
errors, improve system efficiency and optimize.
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Operational calculus and Laplace replacement methods electricity in mechanics and management in
systems important place holds. These are methods using complicated dynamic systems learning and
their work analysis to do it becomes easier. Below this mathematician of methods electricity to
mechanics how app to be done about main data is quoted:

1. Operation account essence.

Operational calculus (Laplace replacement through) complex differential equations simple algebraic to
Eqgs turns This is the method of systems dynamic behavior analysis especially when doing electricity
and mechanic components mutually depends has been cases is used.

Applications:

v' Electric of chains time according to changes study.

v" Dynamic systems for time responses (impulse, transfer function) to determine.
v' Filters and of amplifiers frequency characteristics count.

2. Laplace replacement and his importance.

Laplace replacement of the system time in the field complexity reducing it frequency in the field
analysis to do enable gives He usually is differential equations through expressed systems easier
analysis in doing is used.

Main uses:

Electric chains:

RLC circuits time according to analysis to do.

Tok and tension impulse the answers count.
Conductivity functions to determine.

Mechanic systems:

Interrupters and of springs characteristics research to do.

AN N NN

Vibration and resonance count.
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3. Electromechanic systems:

v’ Electric engines, generators and of sensors dynamic the answers evaluation.
v/ Management systems stagnation and balance check.

3. Operation account and electricity of mechanics together application.

a) Electricity in mechanics transition processes analysis to do.

Electric mechanics in systems (for example, engine control ) switch processes (current, voltage or of
speed time according to transformation) Laplace replacement through is studied. This is a transition
processes complicated differential equations in the form of is given, but Laplace method with them
simple to linear algebra equations rotate can.

b) of the system impulse and frequency answers.

Electric mechanic in systems:

v Impulse the answer is to the system one one-time signal effect when his answer.

v Frequency the answer is the system different in frequencies access signals relationship.

These are the answers Laplace in the field permeability through the function (Transfer function). is
determined.

c) Electricity machines modeling.

Electric for machines (engines, generators). equations Laplace in the field system is modeled dynamics
analysis will be done. For example:

v’ Engine torque- speed behavior.
v’ of the generator voltage-stability features.
Example: A simple RLC circuit Laplace in exchange analysis.
an RLC circuit equation:
di(t)

. 10, _ _
L?+ Ri(t) + EJ i(t)dt = V(t);

Using the Laplace transform:
1
Lsi(s) + RI(s) + El(s) =V (s).
It's simple algebraic to expression is converted to, and of the system impulse the answer or exit voltage

(or find the current) can.

Conclusion. Operational account and Laplace replacement electricity mechanics and management
systems analysis in doing strong tool is, of systems mathematician models simplification and them
certain the answers to count adapts These are methods technical errors reduce, system efficiency
increase and optimization for wide is used.

Below operational account and Laplace replacement using electricity to mechanics about problems
solve for examples is quoted:

Example 1: A simple RLC circuit analysis to do.

Given: R=10Q,L =2H,C =0.5F. To the chain 50V amplitude one phased tension V(t) =
50 u(t) given Tok Find i(t).

Solution:
1. Initial equation:
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di 1
L%+ Ri(t) + Ef i(O)dt = V(b

Variables Laplace to the field we will spend:
1
LsI(s) + RI(s) + El(s) = V(s).
2. Laplace to replace we use:
1 50
2sI(s) + 10I(s) + El(s) =5
In this V(s) = 50/s, and expression let's simplify:
3. Tok for I(s). identify:
2 50
1(s) (25 + 10 + —) =—
S S

50
s(2s2 4+ 10s + 2)

I(s) =

4. Again time to the field transfer:
This is an expression partially to pieces is separated and inverse Laplace replacement using i(t) found:
i(t) = Ae”* sin(wt + @)

Here a,w, and Athe parameters are derived from system properties. (The complete answer is
determined by numerical calculation).

Example 2: Engine torque- speed attitude analysis to do.
Given: Electric of the engine equation:

dw(t)
dt

Ji + Bw(t) = T (1).
In this:

v' ] =0.01 kg\cdotpm?: moment of inertia,

v B = 0.1 N\cdotpm\cdotps /rad: viscosity coefficient,

v' T_in(t) = 2u(t): input torque.

of the engine corner speed w(t) — find the.

Solution:

1. Laplace to the field we will spend:

Js(s) + BA(s) = z

S
2. Linear equation:
2
N(s)(Js+B) = 7
a(s) = ———.
(s) s(Js + B)
3. Numeric values we put:
2 200

O(s) = s(0.01s + 0.1) s(0.01s + 1)’
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4. Inverse Laplace replace:

Partially to pieces we distinguish:
200 200
0.01s + 1

Q(s) =

Time to the field we will spend:
w(t) =200 (1 — e 100t) rqd/s.
Result:
Angle speed time pass with 200 rad/ s approaches.
Example 3: Electromechanical permeability function.
Given: of the system conductivity function:

10

Hs) = s2+ 55+ 10
His impulse the answer h(t) — find the.
Solution:

1. Laplace from the table we use: Conductivity function partially to the faction we separate or
Laplace to the analysis according to:

10
(s +2.5)2+5.75

2. Inverse Laplace Substitution: This is a sinusoidal response as we write:
h(t) = 10e~%5t sin(V5.75t).
Result: Impulse the answer time according to exponent in the form of a decaying sine will change.

LITERATURE

1. Murodiljon, K., Gulhayo, K., & Bobur, K. (2022). Ayrim kimyoviy reaksiyalarni tenglamalar
yordamida yeching. Biznesni boshlash va ochiq jamiyat Yevropa jurnali , 2 (1), 45-48.

2. Jlxamunosa, T. A:., Komormoga, I'. I11. K., 8\5) Xamumos, M. J1. VY. £2022). 0] PACHPOCTPAHEHI/I@
COEPUYECKOU BOJIHBI B HEJIMHEMHO-C)KUMAEMOUM U YVIIPYTOINNIACTUYECKOUM
CPEJIAX. Oriental renaissance: Innovative, educational, natural and social sciences, 2(3), 87-92.

H(s) =

3. Komonosa, I'., & Xamunos, M. Stages of drawing up a mathematical model of the economic
issue. Journal of ethics anddiversity in international communication. Ucnanus-2022, 60, 45-48.

4. Murodiljon, K., & Donyorbek, T. (2021). Limit tushunchasini shakllantirishda matematika va
fizika o‘rtasidagi bog‘liglikdan foydalanish tajribasi. Ta'lim va tahlili onlayn ilmiy jurnali, 1 (6),
212-215.

5. Komolova, G., Xalilov, M., & Komiljonov, B. Tenglamalar yordamida ba’zi kimyoviy
reaksiyalarni yechish. Yevropa biznes startaplari va ochiq jamiyat jurnali.-2022.-2-jild.-Yo'q, 1(8),
45-48.

6. Dijalilova, T., Komolova, G., & Xalilov, M. (2022). O pacnpoctpaHenuu chepudeckoil BOJHBI B
HEeJTMHEeHHO-CKMMaeMoil u  ympyroractudeckoir cpemax. Oriental Renaissance: Innovative,
educational, natural and social sciences jurnali, 2181-1784.

7. Xalilov, M. D., & Komiljonov, B. K. (2022). Komolova GS garmonik skaliar vibrasyonlarning
kompleksi va vektor foydalanishi. Miasto Przysztosci, 341-344.

8. Xalilov, M. D., Komiljonov, B. K., & Komolova, G. S. (2022). Complex and vector expression of
harmonic scaliar vibrations. Miasto Przysztosci, 24, 341-344.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

Miasto Przysztosci
Kielce 2024

Komolova, G., Khalilov, M., & Komiljonov, B. (2022). Solve Some Chemical Reactions Using
Equations. European Journal of Business Startups and Open Society, 2(1).

Jyp6exouy, M. X., & Bo6yp, K. K. (2023, January). Ob OCOBbIX TOUKAX PELLIEHUN
MHOI'OMEPHOM CHCTEMbI B KOMITJIEKCHOM OBJIACTH. In" USA" INTERNATIONAL
SCIENTIFIC AND PRACTICAL CONFERENCE TOPICAL ISSUES OF SCIENCE (Vol. 8, No. 1).

Durbek o'g'li, XM, & Tulginovna, SM (2023). MATRITSALARNING IQTISODIYOTDAGI
TADBIQLARI. BARQARORLIK VA  YETAKCHI  TADQIQOTLAR  ONLAYN ILMIY
JURNALLI, 3 (1), 82-85.

Ergashov, S., Komiljonov, B., & Xalilov, M. Differensial tenglamalarni mexanika va fizikaning
ba’zi masalalarini yechishga tadbiglari. Namangan muhandislik texnologiyalari instituti ilmiy-
texnika jurnali, 430-433.

Komolova G., Khalilov M., Komiljonov B. Solve Some Chemical Reactions Using Equations
/[European Journal of Business Startups and Open Society. — 2022. — T. 2. — Ne. 1.

Komolova, G., & Khalilov, M. Stages of drawing up a mathematical model of the economic
issue. Journal of Ethics and Diversity in International Communication jurnali, e-ISSN, 2792-4017.

Abdujalilovna, DT, Sayibjon, K., Shukirillayevna, KG, & Durbekovich, KM (2023). Qattiq
zarrachalar bilan ikki fazali vosita bilan yupga profil atrofida ogim. Farmatsevtikaning salbiy
natijalari jurnali , 3592-3596.

Xalilov, M. D., Komiljonov, B. K., & Komolova, G. S. Garmonik skalyar tebranishlarning
kompleks va vektor ifodalanishi. Miasto Przysztosci. ISSN-L.

Turgunoy, D., Komolova, G., & Murodiljon, K. O. pacnpocTtpanenuu cheprueckoil BOIHBI B
HEJIMHEHHO-CKUMAaeMOM W yIIpyroIuiacTHYecKoi cpemax. Innovative, educational, natural and
social sciences, 2(3), 2181-1784.

Muradiljon, K., & Mashxuraxon, S. (2023). Application of the Theory of Linear Differential
Equations to the Study of Some Oscillations.

Axbapoga, C. X., & Xanmunos, M. JI. (2019). O kpaeBoii 3aaue a7 CMEIIaHHO-MapadOINYECKOTo
ypaBuenus. In Andijan State University named after ZM Babur Institute of Mathematics of
Uzbekistan Academy of Science National University of Uzbekistan named after Mirzo Ulugbek
Scientific Conference (pp. 88-89).

Axbaposa, C. X., AxbapoBa, M. X., & Xamunos, M. JI. (2019). O pazpemmmMocTy HEIOKaITbHOM
KpaeBoil 3aqauM IS cMelaHHo—Tiapaboimyeckoro ypasHenus. International scientific journal
«global science and innovations, 130-131.

Abdujalilovna, D. T., Murodiljon, K., Axrorbek, O., & Bexzod, T. (2023). Some studies of the
flow of a two-phase medium with solid particles around bodies with a significant concentration of
particles. PEDAGOGICAL SCIENCES AND TEACHING METHODS, 52.

Abdujalilovna, D. T., & Durbek, K. M. (2023). Extreme Problems and Their Study in a
Mathematics Course. American Journal of Public Diplomacy and International Studies (2993-
2157), 1(10), 113-118.

Abdujalilovna, D. T., Murodiljon, K., Axrorbek, O., & Bexzod, T. (2023). Impact of solid particles
of a two-phase flow on a wedge (direct problem). Sustainability of education, socio-economic
science theory, 2(13), 299-303.

Xamunos, M. /1., & Komumkonos, b. K. (2022). Differensial tenglamaga olib keluvchi ba’zi
masalalar. Journal of Advanced Research and Stability.

Ergashev Sultonmurod, K. B. (2021). Differensial tenglamalarni mehanika va fizikaning bazi
masalalarini yechishga tadbiqlari. Hamanean myxanouciuxkmexnonocus uncmumymu uimuii-

mexuuxa sxcypranu, 430-433.



