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Introduction

Polynomials are the building blocks of algebra, and their division is a core concept that unlocks a world of
mathematical insight. Whether youre a high school student tackling textbook problems or a seasoned
mathematician exploring advanced theory, understanding how polynomials behave when they're divided by other
expressions or constants is essential. In this article we’ll dive into the specific scenario that often appears in online
forums and practice tests: the phrase “11 3 dividing polynomials form g answers.” While the wording may seem
cryptic at first glance, it actually points to a rich topic involving divisibility, factorization, and the construction of
quotient polynomials.

Our goal is to unravel this mystery in a clear, step by step manner. We'll start with the fundamentals of polynomial
division, move through divisibility rules, and then tackle the particular case of polynomials divisible by the integers
11 and 3 (or by the product 33, or even by 113). Along the way, we'll explore how to express the quotient polynomial
—often denoted as g(x)—and how to generate “answers” that satisfy the given divisibility conditions. By the end,
you'll have a solid framework for approaching similar problems and a deeper appreciation for the elegance of
polynomial algebra.

1. Polynomial Division Made Simple

1.1 What is Polynomial Division?

Polynomial division is analogous to long division with numbers. Given a dividend polynomial f(x) and a divisor
polynomial h(x), we seek two polynomials: the quotient q(x) and the remainder r(x), such that

f(x) = h(x) - gq(x) + r(x), with deg(r) < deg(h).

hWhdivides fegaxeatelyisTherproeesayftatding q(x) and r(x)is called
polynomial long division.
1.2 Synthetic Division: A Shortcut

When the divisor is a linear factor of the form (x — a), synthetic division offers a quicker route. The steps are:

. Write down the coefficients of f(x).

. Bring down the leading coefficient.

. Multiply by a, add to the next coefficient, and repeat.

. The final number is the remainder; the preceding numbers form the coefficients of q(x).
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For example, to divide f(x) = 2x3 + 3x2 —5x + 7 by (x — 2):

» Coefficients: 2, 3, -5, 7

e Bring down 2.

Multiply 2 x2=4;addto 3!" 7.

Multiply 7 x 2 = 14;add to-5"" 9.

Multiply 9 x 2 = 18; add to 7 I 25 (remainder).



The quotient is 2x2 + 7x + 9 and the remainder is 25.

2. Divisibility Rules for Polynomials

2.1 Integer Divisibility of Coefficients

A polynomial f(x) = a ™x ¢ + a ™ < x « {1 4is sakchtexbe ai€isible by an integer k if every coefficient a 5 a multiple of k
. In this case, we can factor out k:

f(x) = k - g(x), where g(x) has integer coefficients.

For instance, f(x) = 6x2 + 12x + 18 is divisible by 6, giving g(x) = x2 + 2x + 3.

2.2 Divisibility by a Polynomial Factor

The Factor Theorem states: h(x) = x — a divides f(x) if and only if f(a) = 0. This is the basis for many divisibility tests

in polynomial algebra. If f(x)is divisible by a quadratic or higher degree polynomial, we can perform long or
synthetic division to confirm.

2.3 Divisibility by Multiple Integers Simultaneously

When a polynomial must be divisible by two distinct integers, say 11 and 3, the polynomial must be divisible by their
least common multiple (LCM). The LCM of 11 and 3 is 33. Therefore, a polynomial divisible by both 11 and 3 is
automatically divisible by 33. The general form is:

f(x) = 33 - g(x), where g(x) is an integer coefficient polynomial.
3. Interpreting “11 3 Dividing Polynomials Form g Answers”

3.1 Decoding the Phrase

The phrase “11 3 dividing polynomials form g answers” can be read in a few meaningful ways:

¢ Polynomials that are divisible by 11 and 3 (i.e., by 33).
* Polynomials that are divisible by 113 (i.e., by 1331).
e Constructing the quotient polynomial g(x) after division.

In practice, many contest problems ask for “find all polynomials f(x) such that f(x) is divisible by 11 and 3, and write
the result as f(x) = 33-g(x).” The “answers” then refer to the possible forms of g(x).

3.2Why This Matters

Understanding how to manipulate polynomials under divisibility constraints is crucial for:

 Designing cryptographic algorithms that rely on polynomial rings.
e Solving Diophantine equations involving polynomial expressions.
¢ Constructing polynomials with specific root properties.

e Analyzing polynomial sequences in number theory.

4. Building Polynomials Divisible by 11 and 3
4.1 The Basic Construction

Let g(x) be any polynomial with integer coefficients. Then

f(x) = 33-g(x) is guaranteed to be divisible by both 11 and 3.

For example:



e If g(x) = x2 — 4x + 5, then f(x) = 33x2 — 132x + 165.
e If g(x) = 2x + 7, then f(x) = 66x + 231.

These constructions automatically satisfy the divisibility condition.

4.2 Adding Additional Constraints

Often, problems impose further requirements, such as:

¢ The polynomial must have a specific degree.
« All coefficients must be within a certain range.
e The polynomial must vanish at a particular integer.

Let’s explore how to incorporate such constraints.

Suppose we need a degree 4 polynomial divisible by 33. Choose any degree g{(x):

gx) =xt+2x3-5x2+x-1

Then

f(x) = 33x t + 66x3 — 165x2 + 33x — 33

If coefficients must lie between —10 and 10, we can adjust g(x) accordingly. For instance:

e g(x) =2x =3 ! f(x) = 66x — 99 (coefficients 66 and —99 exceed the limit).
« Instead, choose g(x) = x — 1 I" f(x) = 33x — 33 (coefficients 33 and —33 still exceed the limit).
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