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POLYNOMIALS ARE A FUNDAMENTAL CONCEPT IN ALGEBRA, REPRESENTING EXPRESSIONS THAT CONSIST OF VARIABLES RAISED TO
NON-NEGATIVE INTEGER POWERS COMBINED WITH COEFFICIENTS. UNDERSTANDING HOW TO ADD AND SUBTRACT POLYNOMIALS IS
ESSENTIAL FOR STUDENTS AS IT SERVES AS A FOUNDATION FOR MORE COMPLEX MATHEMATICAL OPERATIONS. THIS ARTICLE
PROVIDES A COMPREHENSIVE OVERVIEW OF ADDING AND SUBTRACTING POLYNOMIALS, COMPLETE WITH DEFINITIONS, METHODS,
EXAMPLES, AND PRACTICE PROBLEMS TO ENHANCE UNDERSTANDING AND PROFICIENCY.

UNDERSTANDING POLYNOMIALS

BEFORE DIVING INTO THE ADDITION AND SUBTRACTION OF POLYNOMIALS, IT IS CRUCIAL TO UNDERSTAND WHAT POLYNOMIALS
ARE.

DEFINITION OF A POLYNOMIAL

A POLYNOMIAL IS AN EXPRESSION OF THE FORM:
[P =a Nx"N+a {N-1FxMN-T3+ . +A Tx+Aa 0]

WHERE:

-\CA_N, A_{n-1}, .., A_0\) ARE COEFFICIENTS (WHICH CAN BE ANY REAL NUMBER),
- \(N'\) IS A NON-NEGATIVE INTEGER REPRESENTING THE DEGREE OF THE POLYNOMIAL,
-\(x \) IS THE VARIABLE.

THE GENERAL FORM OF A POLYNOMIAL CAN INCLUDE CONSTANTS, VARIABLES, AND EXPONENTS, BUT THE EXPONENTS MUST BE
\WHOLE NUMBERS.

TyPeS oF POLYNOMIALS

POLYNOMIALS CAN BE CATEGORIZED BASED ON THEIR DEGREE:

1. CONSTANT PoLYNOMIAL: A poLYNOMIAL oF DEGREE O, E.G., \( P(x) = 5 \).

2. LINEAR POLYNOMIAL: A POLYNOMIAL OF DEGREE 1, E.G., \( P(x) = 2x + 3 \).

3. QUADRATIC POLYNOMIAL: A POLYNOMIAL OF DEGREE 2, E.G., \( P(x) = 4x"2 + 3x + 2 \).
4. Cusic POLYNOMIAL: A POLYNOMIAL OF DEGREE 3, E.G., \( P(x) = x"3 - 4x"2 + 6 \).

5. HIGHER-DEGREE POLYNOMIALS: POLYNOMIALS WITH DEGREES GREATER THAN 3.

ADDING POLYNOMIALS

ADDING POLYNOMIALS INVOLVES COMBINING LIKE TERMS, WHICH ARE TERMS THAT HAVE THE SAME VARIABLE RAISED TO THE
SAME POWER.



STePS TO ApD POLYNOMIALS

1. IDENTIFY LIKE TERMS: LOOK FOR TERMS THAT HAVE THE SAME VARIABLE AND EXPONENT.

2. CoMBINE LikE TERMS: ADD THE COEFFICIENTS OF LIKE TERMS TOGETHER.

3. WRITE THE RESULT: ENSURE THE POLYNOMIAL IS IN STANDARD FORM, WHICH IS TYPICALLY FROM THE HIGHEST DEGREE TO THE
LOWEST.

ExAMPLE OF ADDING POLYNOMIALS

CONSIDER THE FOLLOWING POLYNOMIALS:

-\(P(x)=3x"2+5x+2)\)
-\Q(x) =4x"2 + 3x+ 1))

To ADD THESE POLYNOMIALS, WE PERFORM THE FOLLOW!ING STEPS:

1. IDENTIFY Like TERMS:

-\ 3x*2\) anp \(4x72))
-\(5x\) anp \(3x \)
-\(2\) Ao \( 1)

2. CoMBINE LIKE TERMS:
-\C(@xM2 +4x72) =T7x2 \)
-\((Bx + 3x) =8x\)
-\((2+1)=3V)

3. WRITE THE RESULT:
- THE RESULTING POLYNOMIAL IS \( 7x*2 + 8x + 3 \).

SUBTRACTING POLYNOMIALS

SUBTRACTING POLYNOMIALS IS SIMILAR IN PROCESS TO ADDING THEM, BUT INVOLVES CHANGING THE SIGN OF THE POLYNOMIAL
BEING SUBTRACTED BEFORE COMBINING LIKE TERMS.

STEPS TO SUBTRACT POLYNOMIALS

1. DISTRIBUTE THE NEGATIVE SIGN: CHANGE THE SIGN OF EACH TERM IN THE POLYNOMIAL BEING SUBTRACTED.
2. IDENTIFY LIKE TERMS: FIND TERMS THAT SHARE THE SAME VARIABLE AND EXPONENT.

3. CoMgINE LIk TERMS: ADD THE COEFFICIENTS OF THE LIKE TERMS.

4. \X/RITE THE RESULT: ENSURE THE POLYNOMIAL IS SIMPLIFIED AND IN STANDARD FORM.

ExXAMPLE OF SUBTRACTING POLYNOMIALS

CONSIDER THE FOLLOWING POLYNOMIALS:

-\(P(x) =5x"3 +4x"2 + 3x + 2 \)
\MQ(X) =2x"3 +3x 2 +x + 1)

To sueTrRACT \( Q(x) \) Frrom \( P(x) \):



1. DISTRIBUTE THE NEGATIVE SIGN:
\C-Q(x) =-2x"3-3x"2-x-1\)

2. CoMBINE THE PoOLYNOMIALS:
-\(P(x) - Q(x) = (6x"3 - 2x"3) + (4x"2 - 3x"2) + (Bx-x)+(2-1)\)

3. IDENTIFY LIkE TERMS:
-\(5x"3 - 2x*3 = 3x"3\)
-\(4x"2 - 3x"2 =x"2\)
-\(3x-x=2x\)
-\(2-1=1V1)

4. \Y/RITE THE RESULT:
- THe RESULTING POLYNOMIAL 1S \( 3x"3 + x*2 + 2x + 1 \).

PrACTICE PROBLEMS

T O REINFORCE YOUR UNDERSTANDING OF ADDING AND SUBTRACTING POLYNOMIALS, TRY SOLVING THE FOLLOWING PRACTICE
PROBLEMS:

ADDING POLYNOMIALS

1T.ANP(x)=2x"2+3x+51\)
\(Q(x)=4x"2+2x+ 1))
Fino \( P(x) + Q(x) V).

2 \(AX)=x"3+2x"2-x+4\)
\(B(x)=3x"3-x"2+2x-3\)
Fino \C A(X) + B(x) \).

3NC)=7x"2-5x+6\)
\(D(x) =2x"2 +4x - 1)
Fino \( C(x) + D(x) \).

SUBTRACTING POLYNOMIALS

1TNPX) =6x"2+4x+2\)
\(QG) =3x"2+2x+ 1)
Fino \( P(x) - Q(x) \).

2. \(A(X) =5x"3+3x"2-2\)
\(B(XX)=2x"3+x"2+4\)
Fino \( A(x) - B(x) \).

3N Cx)=8x"2+3x+5)\)

\(D(x)=2x"2+5x+ 1)
Fino \( C(x) - D(x) \).

CoNCLUSION



ADDING AND SUBTRACTING POLYNOMIALS IS A VITAL SKILL IN ALGEBRA THAT LAYS THE GROUNDWORK FOR MORE ADV ANCED
MATHEMATICAL STUDIES. BY UNDERSTANDING THE STRUCTURE OF POLYNOMIALS AND PRACTICING THE STEPS FOR ADDITION AND
SUBTRACTION, STUDENTS CAN IMPROVE THEIR COMPUTATIONAL SKILLS AND GAIN CONFIDENCE IN HANDLING POLYNOMIAL
EXPRESSIONS. \WHETHER FOR ACADEMIC PURPOSES OR PERSONAL ENRICHMENT , MASTERING THESE CONCEPTS IS CRUCIAL FOR
SUCCESS IN MATHEMATICS.

FREQUENTLY ASkeD QUESTIONS

\WHAT IS THE RESULT OF ADDING THE POLYNOMIALS 3Xx*2 + 2% - 5§ AND 4x2 - 3%
+7?

THE RESULT IS 7X"2 - X + 2.

How DO YOU SUBTRACT THE POLYNOMIAL 5X”3 - 4x + 2 rRoM 2Xx*3 + 3x*2 + 1?

THE RESULT IS -3Xx"3 + 3x™2 + 6.

\WHAT IS THE FIRST STEP IN ADDING POLYNOMIALS?

THE FIRST STEP IS TO COMBINE LIKE TERMS, WHICH ARE TERMS THAT HAVE THE SAME VARIABLE RAISED TO THE SAME POWER.

CAN YOU GIVE AN EXAMPLE OF SUBTRACTING POLYNOMIALS WITH MULTIPLE
VARIABLES?

Yes! For EXAMPLE, SUBTRACT (2x"2y - 3xy + 4) FrRom (5xy - X2 + 2v). THERESULT IS 3Y - X2 - 2xy + 4.

\WHAT DO YOU DO IF THE POLYNOMIALS HAVE DIFFERENT DEGREES WHEN ADDING THEM?

YOU STILL COMBINE LIKE TERMS; THE DEGREE OF THE POLYNOMIAL IS DETERMINED BY THE TERM WITH THE HIGHEST DEGREE.

How DO YOU HANDLE POLYNOMIALS WITH MISSING DEGREES DURING ADDITION?

YOU TREAT THE MISSING DEGREES AS HAVING A COEFFICIENT OF ZERO. FOR EXAMPLE, IN 3x"2 + 0x + 5, THE X TERM IS
MISSING.

\WHAT IS THE SIGNIFICANCE OF THE COEFFICIENT IN ADDING OR SUBTRACTING
POLYNOMIALS?

THE COEFFICIENT INDICATES HOW MANY TIMES A VARIABLE TERM APPEARS, AND IT IS ESSENTIAL FOR COMBINING LIKE TERMS
ACCURATELY.
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