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Abstract
Understanding the relationship between zeroes and coefficients of a given polynomial of any order.
Establishing the relationship between zeroes and coefficients of a given polynomial.
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I. INTRODUCTION
Polynomial:

A function p(x) of the form p(x) = ap + a;x +a, X 2, +a, X", where ag, 3y, a,,........ apare real
numbers and n is a non-negative integer is called a ‘polynomial in X over reals’.
The highest exponent of the variable involved in a polynomial is called its Degree.
A polynomial of first degree is called a linear polynomial. Ex: ax +b, a # 0.
A polynomial of second degree is called a Quadratic polynomial. Ex: ax* + bx + ¢, a #0.
A polynomial of third degree is called a Cubic polynomial. Ex: ax® + bx? + cx +d, a # 0.
The value obtained by substituting X = o in a polynomial is called the value of the polynomial at x = a.
The value obtained by substituting X = a in a polynomial is zero then X = a is called the zero of the polynomial.
Every linear polynomial has at the most one zero.
Every quadratic polynomial can have at the most two zeroes.
Similarly a cubic polynomial has three zeroes, a biquadratic (4" degree) polynomial has 4 zeroes, a 5" degree
polynomial has 5 zeroes and so on.

Il. ZEROES OF APOLYNOMIAL

. . . -b
Zero of a linear polynomial ax + b is x =

N
. . —-b+ B -dac
Zeroes of a quadratic polynomial ax? + b x + ¢ are x =—=————.

2o
Let the two zeroes of a quadratic polynomial are a and . Now
—b+y/BE-dac -b-/Bi-4ac _b — coefficient of x
m of the zeroes = o + B = + == — .
Sum of the zeroes = o + 2a 2a @ coefficient of 12
| ra——— | pra——
—b++ B -dac —b-+ bE-dac c constant term
Pr f zer —aXpB= 4 = =—
oduct of zeroes = o % 2a 2a 2 coefficient of 12

The general form of a cubic polynomial is ax® + bx? + cx + d, a # 0. It has at most three zeroes. Let the three
zeroes be @, B and ¥, then
— coefficient of x°

Sum of the zeroes =@ + B + ¥ = coef ficient of 2%

coefficient of x

Sum of the product of zeroes taken two at a time = af + ¥ + vo = — .
coefficient of x3

Product of zeroes = afy =— oo lontterm
coefficient of x3
The general form of a biquadratic polynomial is ax* + bx® + cx® + dx + ¢, a # 0. It has at most four zeroes. Let
the four zeroes are @, . ¥ and & then
Sumof the zeroes=a + g+ ¥+ 8 = = coefficient of *
coefficient of x*
coefficient of x°

coefficient of x%'

Sum of the product of zeroes taken three at a time* = affy + aff§ +ayd + fyd =
432
3m2x1

Sum of the product of zeroes taken two at a time* = af +ay + ad + fy + f6 + y6=—

(*Thiscanbedoneindcg = = 4 ways)

coefficient of x
coefficient of x%°
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ax3
(*Thiscanbe doneind cy = % = 6 ways)

tant term
Product of zeroes = afys =——=lonIIETH
coefficient of x*

The general form of a fifth degree polynomial is ax®+ bx*+ cx® + dx? + cx + e, a # 0. It has at most five zeroes.

Let the five zeroes are . £.¥. & and T then
_ _ coefficient of x*
Sum of the zeroes=a@+f+ y+6+ T = ~ coeffisient of =
PN _coefficient of x°
Sum of the product of zeroes taken four at a time* =afyé + affiyt +affét + aydt + fydt = roef ficient of £

. . Bxdx3nd
(*Thiscanbe donein5 ey = il 5 ways)

Sum of the product of zeroes taken three at a time* =
_ coefficient of x°
afy +aff + aft+ ayd + ayr + adt + Syd + Byt + bt + yor = ~ oef ficient of £
(*This can be done in 5 £ 3 =10 ways)

Sum of the product of zeroes taken two at a time* =
aff tay+taftart+fy+E5+- Bt yd Ly 4+ 8=

coefficient of x
coefficient of x5
(*This can be done in 5 £ =10 ways)

tant term
Product of zeroes = afyft = ———— T
coefficient of x5

Similarly in this way we can find out the relationship between zeroes of a polynomial and coefficients of
the polynomial of any non-negative integral degree polynomial.

Eg: Consider the polynomial x® — 21x>+ 175x* — 735x® + 1624x? — 1764x + 720.

The degree of the polynomial is 6. So it has 6 zeroes. Let the six zeroes be o, ¥ & T ande.

Its zeroes are 1, 2, 3, 4, 5 and 6.

Coefficient of x° (The coefficient of highest exponent of variable) = 1,

Coefficient of x°> = -21, Coefficient of x* = 175,
Coefficient of x® = — 735, Coefficient of x> = 1624,
Coefficient of x = -1764, Constant = 720.

Relation between zeroes and coefficients:
Sum of zeroes = 1+2+3+4+5+6 = 21
coefficient of x°  —(-20)

- coefficient of x& = 1 =21
Product of zeroes = 1%2% 3 = 4% 5% 6 =720
comstant term  _ 720

coefficient of 26 1
I11. CONCLUSION

A polynomial of n" degree has ‘n’ zeroes, then
sum of the zeroes = — e —
cosfficient of nthdegres term
coef ficient of (n — 2) th degree term
Sum of the product of zeroes taken (n-1) at atime =  coefficient of n th degree term

cosfficient of (n—1)th degres term

_ cosfficient of (n—-3)rd degresterm
cogfficient of n thdsgres tarm
coef ficient of (n— 4)th degree term

Sum of the product of zeroes taken (n-3) atatime =  coefficient of n thdegree term  and so on.

Sum of the product of zeroes taken (n-2) at a time =

REFERENCES

[1] A text book of Mathematics for class 10, NCERT.

ISSN: 2231-5373 http://www.ijmttjournal.org Page 58




