UsING THE METHOD OF UNDETERMINED COEFFICIENTS,
DeTERMINE THE FORM OF A PARTICULAR SoLUTION For THE
DIFFERENTIAL

UsINg THe MeTHoD OF UNDETERMINED COEFFICIENTS, DETERMINE THE FORM OF A PARTICULAR SoLUTION For THE
DIFFERENTIAL IS A FUNDAMENTAL TECHNIQUE IN SOLVING LINEAR NONHOMOGENEOUS DIFFERENTIAL EQUATIONS WITH CONSTANT
COEFFICIENTS. THIS METHOD PROVIDES A SYSTEMATIC APPROACH TO FINDING PARTICULAR SOLUTIONS, WHICH, WHEN COMBINED
WITH THE COMPLEMENTARY (HOMOGENEOUS) SOLUTION, GIVE THE GENERAL SOLUTION TO THE DIFFERENTIAL EQUATION.
UNDERSTANDING HOW TO DETERMINE THE FORM OF THE PARTICULAR SOLUTION IS ESSENTIAL FOR EFFECTIVELY APPLYING THE
METHOD OF UNDETERMINED COEFFICIENTS.

INTRODUCTION TO THE METHOD OF UNDETERMINED COEFFICIENTS

THE METHOD OF UNDETERMINED COEFFICIENTS IS USED PRIMARILY FOR LINEAR DIFFERENTIAL EQUATIONS WITH CONSTANT
COEFFICIENTS WHERE THE NONHOMOGENEOUS TERM (RIGHT‘HAND SIDE) IS OF A SPECIFIC TYPE—SUCH AS POLYNOMIALS,
EXPONENTIALS, SINES, AND COSINES, OR COMBINATIONS THEREOF.

THE CORE IDEA IS TO ASSUME A PARTICULAR FORM FOR THE SOLUTION BASED ON THE TYPE OF THE NONHOMOGENEOUS TERM.

THIS ASSUMED FORM CONTAINS UNKNOWN COEFFICIENTS, WHICH ARE THEN DETERMINED BY SUBSTITUTING BACK INTO THE
DIFFERENTIAL EQUATION.

UNDERSTANDING THE DIFFERENTIAL EQUATION STRUCTURE

BEFORE DETERMINING THE FORM OF THE PARTICULAR SOLUTION, IT'S CRUCIAL TO ANALYZE THE STRUCTURE OF THE GIVEN
DIFFERENTIAL EQUATION:

\[
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\]

WHERE:
-\(A_0, A_1,\poTs, A_N\) ARE CONSTANTS,

- \(c(™)\) IS THE NONHOMOGENEOUS TERM.

THE ASSOCIATED HOMOGENEOUS EQUATION:

ANYMWT+Aa {1313+ \poTs+a_ 1Y +A 0y =0
\]

HAS A GENERAL SOLUTION \( Y_H \), WHICH IS FOUND BY SOLVING THE CHARACTERISTIC EQUATION.

THe PARTICULAR SoLUTION \( ¥_P \) 1s GuesseD Based on \( c(T) \).



STEP-BY-STEP PROCEDURE TO DETERMINE THE FORM OF A PARTICULAR
SOLUTION

1. ANALYZE THE NoNHoMoGeNeous TerM \( G(T) \)
THe FIRST sTEP IS TO CATEGORIZE \( G(T) \). TYPICAL FORMS INCLUDE:
e PoLynoMmiaLs: \( a(T) =P(1) \), wHere \( P(T) \) IS A POLYNOMIAL.

o ExponenTiALS: \( o(T) = (kT3 \).

e Sines anD Cosines: \( 6(T) = \sin(\omeGa T) \) or \( 6(T) = \cos(\omeca T) \).



