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Parity of Integers
The parity of an integer refers to whether the integer is odd or even. An integer n is odd if there is a 

remainder of one when it is divided by two, and it is of the from n=2k+1. Otherwise, the number is even 
and of the from n=2k.

The sum of two numbers is even if both are even or both are odd. The product of two numbers is even if 
at least one of the numbers is even. These properties are expressed as.

 even ± even = even    even ± odd = odd

Divisors
Lat a and b be integers with  then a is said to be a divisor of b (denoted by a|b) if thers exists an integer 

k such that b=ka.
A divisor of n is called a trivial divisor if it is either 1 or n itself; otherwise it is called a nontrivial divisor. 

A proper divisor of n is a divisor of n other than n itself.

Definition (Prime Numbar)
A prime number is a number whose only divisors are trivial. There are an infinite number of a prime 

number.
The fundamental theorem of arithmetic states that every integer number can be factored as the product of 

prime numbers.

2.2 Divisibility, Primes, and Composites
The starting point for the theory of numbers is divisibility.
 
Definition 2.2.1. If a, b are integers we say that a divides b, or that a is a factor or divisor of b, if there 
exists an integer q such that b=aq. We denote this by a|b. Then b is a multiple of a. If b>1 is an integer 
whose only factors are ±1, ±b then b is a prime; otherwise, b>1 is composite.
 
The following properties of divisibility are starightforward consequences of the definition.
 Theorem 2.2.1
(1) a|b  a|bc for any integer c.
(2) a|b and b|c implies a|c.
(3) a|b and a|c implies that a|(bx+cy) for any integer x, y.
(4) a|b and b|a implies that a=±b.
(5) If a|b and a>0, b>0 then a<b.

(7) a|0 for all a Z and 0|a only for a=0.
(8) a|±1 only for a=±1.
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MN MD NE

MNˆMN ,MN ,

DB

DA DB.DE

DB(DB BE) DB

DAˆDA DB,ABD

DA AB DB DB AB DB
DB AB

A

D

C O C

EB

ˆ ˆAD AB BC r,CD r,CAD CBD

CD ˆ ˆACD : CD AD C D

MD rMO ,OD MD r MD

rMO r

A B

D C
O

M

A M
B

M d

B

A

d
H x M y

A

H

H

ˆ ˆ ˆM M M AM MB A M MB A B

AH MH xAMH ~ BMH
BH MH y

ABH : BH AH AB (x y)
x y

x y
x , yx

y

AM x

MB AM MB

BD K.BC BD BB
BB K.BA BC BA

B D || AC AB (K )AB
CC K.CA

AC (K )AC
CE K.CB

AB AC B C(K ) B C || BC, (K )
AB AC BC

A

B C DE

C B

A BC
1-K (K-1)

BCAM AB AC

B M C

A

 

AB AM MB AM.MB.cos

AC AM MC AM.MC.cos( )

MB=MC cos( ) cos

BCAB AC AM MB AM ( )
BCAM

MAC MO

ACMA MC MO

BDMB MD MO

CD

A

O

M

B

MA MC MB MD

AB.AC.cos AB.ACAD
AB AC AB AC
AB AC

AD AB.AC AB AC

A

CB D



| | |

M

ABC MAB MAC MBCS S S S
xx

AB AC BCP , S

x x , x

C

M
x

A

B

CD AC CDtan
BD AB CD BD

CD aCD
a

C

A

B D

a
CD AC aACD :

sin sin sin
( )

( )sin

a a S S

( ) ( ) ( ( ) ( ))

S

P

x x

x

| x | | x |

 x x x x

x x (x )

x x x x

x y

x y

| |

( )

R
y k f

x

y x
y x

x x x

x
x

f (x)

x
x

f (x)

x

y

f gD D { , , }

f g {( , ), ( , ), ( , )}
fog {( , ), ( , ), ( , )}

x

x

yA : x
y

yB : y
x

A( , ), B( , )

AB

A
B

xx ( ) xx
xy ( )

y x

xx

xy ( )

y x

m m m mlog
m m

m
m m

m

m=

m(t)

t

m(t)

m( )

L
r

D R D D
/

cos sin cos

cos( ) cos( ) cos( )

cos( ) sin

sin sin cos

sin cos cos sin cos cos sin sin

y=sinx
x



| | |

y

y Sinx

x

x x

x| x |f (x)
xx

lim f (x) , lim f (x)

x=

fD ( , ) ( , )
x= f

x x

x

(x )(x x ) (x )(x x )lim lim
(x )(x )x (x )

x xlim
x

x x

x x

xsincos xlim lim
sin x sin x

x xsin sin
lim lim

x xsin x sin cos

x Z
f (x)

x Z
=R-Z

x x x

x

x (x )(x )lim f (x) lim lim
| x | (x )

f ( ) a
lim f (x) b ( ) b

A( , )
y x m , y mx h

( ) h h y x

( x x )

(x ) ( x) (x )( x)

x x x x

x ,

AM AN
MB NC x x

( x ) (x ) x

ˆ ˆBD B D

ˆ ˆAB AD D B ˆD̂ C
ˆ ˆBD BC C D

A

D

B

Cx

AB BD x
BD CD x

fx x D R

 gx ( x)( x) D [ , ]

 

f g

f g f g

D { , , , , ),D { , , , }

D D D { , }

f g {( , ), ( , )}

 
f( )( )
g

 
tan( )

 
sin( )

y cos(x )

+

+

+

x y

D R, R ( , )
( , )

x

log log log log
/ / /

 
log (x x) log x x

x
x

 x x

(x )(x ) (x )lim lim
(x )

 x

[x]lim
x

x x
lim f (x) , lim f (x)

B,A P(A B) P(A) P(B) P(A).P(B)

P(B) P(B )

x x

C

A

B

M N



| | |

 P(A B) P(A).P(B) /

 P(A B) /

n n n n(n )

c b b ac a b

a b c

h

htan
x

htan
x

B x

h x /

cos tan

cos tan

(sin cos )

sin

(sin ) cos sin sin cos
(sin cos ) sin cos sin cos

sin (sin ) sin
sin cos cos

a a a <a<

A a a a a a a

a / a a a

a a

(x ) (x x) (x )(x x ) x(x )

(x )( x x x) (x )( x x )

x x x x x ,
x

x , x x

by ax bx c x b a
a

y ax ax c
x , y a a c c a
x , y a a c a c

a , c , b

y x x , y x x

x x (x )(x )

x x

x x x x (x )
| x | a , b

a,b R,[ab (a b )

n n n |A|=n

| P(A) |

B UA B
A A B U B B U

A B

(A B) (A C) (A B) (A C)
(A B) (A C )
[(A B) A ] [(A B) C ]
A B C A (B C)

P(B) / P(A) /

P(A B) /

P((A B) (B A)) P(A B) P(B A)
P(A) P(B) P(A B) /

a { , , , , } P( ) P(a)

P( ) x

P( ) P( ) ... P( )

x x x x x x x

P({ , , , }) x x x x x

P(A B)P(A | B)
P(B)

P(A B) P(B)

P(B A) P(B) P(A B)

P(B) P(B) P(B)

P(A B) P(A) /P(A | B) /
P(B) P(B) /

G G G

G D D

D G D

P[G D D ) (D G D )]
P(G D D ) P(D G D )
P(G )P(D | G )P(G | G D )
P(D )P(G | D )P(D | D G )

/

P(B | W)P(W)P(W | B)
P(W)P(B | W) P(M)P(B | M)

/ / /
/ / / /

P(A)



ریاضی

w
w

w.roshdm
ag.ir

xx= y=
x= x = y=

(x,y)=( , )
xx  = y=  
(x,y)=( ,- ) (  ,- ) x=±

( ,- ) ( , )

x y

x y ±
(x y)

y y

x+y=± (x+y) =

x=y y =x x+y=
(x,y)=( , ) ( ,  ) y= y +y=

y + y + = x+y=  
y |y + y y=y

y =± y | y |y + y +

° sin  sin

°) sin sin

sin sin

 ° °

x x
x sin
x sin

x sin( ) sin

n

x x x x x x
x x x x x x

(x x x x x x ) x x x (x x x )
(x x x )

( ) ( )( )

( )

sin sin sin

( a b c) ( b c a) ( c a b)
a b c

a b c ( , , ),...( , , ), ( , , )

c b a

c b a a=b=c
a b
c a

k ± c b< c b k c a= k a b= k

c a a b k

k  

X

XA XC AC XA XC AC
XB XC BC XB XC BC

XA XB XC AC BC

X
C

C



Em
ai

l: 
Es

ht
er

ak
@

ro
sh

dm
ag

.ir

w
w

w.
ro

sh
dm

ag
.ir

h u u u

h u  u  u  h h u  u  u  h h u  u  u  h h u u u  h h u  u u  h
h u u  u  h

c a b

z x y

(a x y c) (a z y b) (b x z c)
(b y z a) (c z x b) (c y x a)

(a b c x y z)
a b c x y z ,

x y z a b c

a b c (a b c) km

z y x

  

[ (y z) x] (x y) x / x /
y z x x y x / x /
z y x ( z y x)

z y x zyx z , y , x

c

a
b

xu u 

u 

c b a

c b a

c b a

z y





دورۀ بیست و هفتم 
شمارۀ       

اردیبهشت   
 صفحه 
 ریال 

ماه نامۀ آموزشی، تحلیلی و اطلاع رسانی
برای دانش آموزان دورۀ متوسطه ٢

ISSN
: 1735-4951

www roshdmag ir
 

ISSN
: 1735-4951

1. Bertrand Arthur William Russel

A A A A A

S

S

S={A|A A}
S S

S S S
S S S

S S
S S S

S S S

S



 

  

  www.riazisara.ir       سایت ویژه ریاضیات

  یـزوه هاي ریاضـنامه ها و جـدرس
  اسخنامه تشریحی کنکورسوالات و پ

  نمونه سوالات امتحانات ریاضی
  نرم افزارهاي ریاضیات

  و...
  

  ریاضی سرا در تلگرام: کانال سایت

 
 https://t.me/riazisara                              (@riazisara) 


