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Math Assignment 2

Solution 1

The Pythagorean theorem, also called the Pythagorean equation, is highly significant in
mathematics since it serves as the basis for multiple trigonometric functions and linear
expressions. According to the Pythagorean theorem, the square of the hypotenuse is equal to the
sum of the squares of the other two sides (Dawson 134). The theorem states that the square of a

(a?) plus the square of b (b?) equals the square of ¢ (c?).

Therefore, the Pythagorean theorem is as follows: a*> + b*>= ¢

Taking into account that A A XYZ in which £ZXYZ =90°, prove that XZ? = XY? + YZ2.

Proof:

The proof is based on algebraic expressions. Given AXOY and AXYZ, it is possible to determine

that ZX = £ZX and £LXOY = £XYZ, each of which equals 90°.

Thus, A XOY ~ A XYZ, according to the AA similarity principle.
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If XO/XY = XY/XZ and XO x XZ = XY?, then, in AYOZ and AXYZ, we can prove that £Z =
LZand LYOZ = £LXYZ.Insuchacase, AYOZ~AXYZ = OZNZ=YZ/XZ = OZ x XZ =

YZ?. Hence, from the expressions provided above, we will get:

XO x XZ + 0Z x XZ = (XY? + YZ?)

(XO + 0Z) x XZ = (XY + YZ?)

XZ x XZ = (XY? +YZ?)

XZ7> = (XY + YZ?)

Solution 2

Using the sets given, find the result of theoretical operations:

A)(B U C)\(A NB)AD;

B)(B\C) U AAD;

C) (B U C) AD \ (A N B).

The following principles should be followed to perform the multiple theoretical operations in the

right order:

1) the priority of operations is defined by brackets;

2) the function of brackets is performed as the completion operation if it overlaps with one of the

parts of the expression;
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3) the function of the brackets is followed by the intersection operation;

4) the intersection operation is followed by the union operation;

5) the differentiation and symmetrical differentiation operations have the same priority;

6) all the operations related to sets are performed from left to right.

A) Determine the result of each operation required by the instructions:

)BUC=1{4,-3,-2,-1,0,1,2,3,4,5,6, 8,10, 12, 14};

2)ANB=10,1,3,5,6};

3)(BU C)\(ANB)={4,-3,-2,-1,2,4,8, 10, 12, 14};

4(BUC)\(ANB)AD=B UC)\(ANB)A@=B U C)\(ANB)={-4,-3,-2,

-1, 2,4,8,10, 12, 14}.

B) Perform each operation in the correct order:

1)C=U\{2,4,6,8,10,12,14} =Z\ {2, 4, 6, 8, 10, 12, 14};

2)B\C=B\{U\C} = {2, 4, 6};

3)(B\C) U A=1{2,4,6} UA=1{0,1,2,3,4,5,6,7,8,9};

4(B\C)UAAD=1{0,1,2,3,4,5,6,7,8,9  AD=1{0,1,2,3,4,5,6,7,8,9  AQ =

{0, ]‘, 2’ 3, 4’ 5, 6, 7, 8, 9}'

C) Establish the priority of operations needed and determine the final result:
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)ANB=10,1,3,5,6};

2)<ANB>=Z\{0,1,3,5,6};

3)BUC={4,-3,-2,-1,0,1,2,3,4,5,6,7, 8,10, 12, 14};

4)(BU C)AD=(BU C)AQ@=(BU C)={4,-3,-2,-1,0,1,2,3,4,5,6,8, 10, 12,

14};

5)(BU C)AD\(ANB)=(B U C)\(Z\{0,1,3,5,6})=10,1,3,5,6}.

As a result,

A)(BU C)\(ANB)AD={4,-3,-2,-1, 2,4,8, 10, 12, 14};

B)(B\C) UAAD=1{0,1,2,3,4,5,6,7,8,9};

C)(B U C)AD\(ANB)={0,1,3,5, 6.

Solution 3

The fundamental theorem of Algebra suggests that a polynomial of degree n > 1 with complex

coefficients has n complex roots with possible multiplicity (Fine et al. 157).

Proof of the fundamental theorem of Algebra using Louisville's Theorem:

The proof of the fundamental theorem of Algebra is based on Louisville's Theorem stating that a
bounded, complete function is constant. If we take a disk of radius R and suppose that some o

exists on the disk, then that |f(a)| is @ minimum on the disk. If f(a) # 0, then for any z, it follows
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1

(11 1
that: t |2 > [R], [f(z)| > [f(e)], so that (f (a)Hf(Z)) . Then, (f (a)) is a maximum of (f ).If

1

/) (7)
(f is holomorphic on all of C, then Flis constant, so |f] is constant, according to
Louisville's Theorem. Taking into account that f(a) = 0, there are n complex roots in each

polynomial.
Solution 4

In a finite set, different types of functions are defined by distinct formulas and ranges.

For example, if f(x)=vi+x2 , then the interval is [0; 1]. Meanwhile, if fx)=vi-x? , then the

interval is reduced to [-1; 1].

A quadratic function is a function of the form f(X)=ax?+bx+C \where g, b, and ¢ are real
numbers and constants, and a # 0.
A polynomial function is defined by a formula involving the addition, subtraction,

multiplication, and exponentiation of non-negative integers. In particular, if fx)=x0-3x-1 ,

then f(X)=(x=1)Kx[0+1)+2x>-1

F=2"1 Flxi= g+

A rational function is presented as x+l , so that

Solution 5
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Theorem 4.2.2. states that after at most [Ig(n)] comparisons of the form A [j] < T, the length of

the current sublist is 1 (Jenkyns and Stephenson 150).
Proof:

If we take that Ig(n) = Q € N, it does Q iterations as a whole. If Q =1g(n), then

Q-1<g(N=0Q g that 2 '<n=2"

For any k, the following expression is appropriate:

Applying Lemma A, we can say that if x and y are real numbers and x <Yy, then |x| <|y|, and the

length of the list after k iterations is bounded:
LW=[2/2k[X/2E2™ (heeq-k e P, so 227 ep.
L(K)=[2/21=[2°7Y201=2""" here 227F e p.

Then, 2=2'<L(Q-2)<2" ;4 1=2"<L(Q-1)<2'=2

Hence, after exactly Q - 1 iterations have been done, the loop must stop after Q iterations,

provided L(Q -1) = 2.
Solution 6

Determine the values of the sets A and B, given that:
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A)A\B={a,b},B\A={c,d},ANB={x,y, z};

B)A UB={ab,c,d e f},ANB={c,d,A\B={a e f};

C)AUB={a,b,c,dl,ANB=0,A\B= {al.

A) Since A N B = {x, y, z}, then x, y, and z belong to both sets A and B. [f A\ B = {a, b} and
(ANB) U (A\B)=A,then A= {a, b, x,y, z}. Analogically, since B\A = {c,d} and AN B =

{x,y,z},then B={c, d, x,y, z}.

B) Since it is known that AN B) U (A\B)=A,ANB={c,d},and A\B = {a, e, f}, then A
={a,c,d, e, f}.SinceB=(A U B)\(A\B)given A U B={a,b,c,d, e, f} and A\B={a, e,

f}, then B = {b, c, d}.

C)AsANB= 0,A\B=A={a}. Accordingly, B=(A U B)\ A= {b, c, d}.
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