
pdf
E mail

دورۀ بیست وششم 
شمارۀ پی در پی   

بهمن   
شمارۀ  
 صفحه 
 ریال 

HPJ

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

www roshdmag ir

Borhanmotevaseteh2@roshdmag ir

http://weblog.roshdmag.ir/borhan-
motevasete2

roshdmag  

از سايت رياضي سرادانلود

www.riazisara.ir



  |  |  |

از سايت رياضي سرادانلود

www.riazisara.ir



  |  |  |

از سايت رياضي سرادانلود

www.riazisara.ir



  |  |  |

b a
c



  |  |  |

C = =        =

cos(C) C /



  |  |  |

L Point P
Circle C Line

(PPP)

(LLL)

(LPP)

CPP LLP
CCP CLP 
CCL CLL 

CCC

از سايت رياضي سرادانلود

www.riazisara.ir



  |  |  |

BC AB C B A

O

AB O
B A O

C B O
C B A O

R O R
ABC O

L || L L L L

L L L

CD M L

L L

CM L

L L

L

OH L

L CM L

l l

C B A l

ABC

ABC
I

Sr
P

r
A B Cr R sin sin sin

P S

R
BC AC ABR

sin A sin B sin C

CB

M

E
E

E

l

l

l

A

l C

B

O

A

L

L

L

L

D

C

O

H

M



  |  |  |

A

ra E

a
A B Cr R sin cos cos

E

AM=P AB
AM M

E A

B

E

b
B A Cr R sin cos cos

C

E

c
C A Br R sin cos cos

MS (O)
MS MBOS

MS
l B A

AB M

l

l

l
B A

C C
B A

C C
C B=C A C B=C A

l

2. ottaway, paul. apollonius problem.crux 
mathematicorum with mathematical mayhem. vol 29. 
n7. (2003 November)

C

C

B

l
A

B

l

A

S

M

O



  |  |  |

از سايت رياضي سرادانلود

www.riazisara.ir



  |  |  |



  |  |  |



  |  |  |



  |  |  |

k,p,n N an=n  kn+p

k



  |  |  |

dpi

y x
x+y (  cotx)(  coty)=

a +a +a +a = {an}
S a a ... a a +a +a =

n+
k n k

(
x
x

x  x[x]=
T=cos ° cos ° S=cos °+cos °

cos ° ST= T

...
..

...
k

k  

AM A) ABC

CN

از سايت رياضي سرادانلود

www.riazisara.ir



  |  |  |

a b c
b c a c a b

a b c
b c c a a b

c b a

a ab ac ab b bc( ) ( )
b c a c a b b c a c a b

ac bc c( ) a b c
b c a c a b

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

b c a c a b

x x(x x )

x + x+ = x  x+ =

f(x)
f

f (x) (x ) f (x )
xk k f

f
f(x)=ax +bx +cx+d

f(x)=x   x + x 

c d b c a b
a d

b c a b a d=(a b)+(b c)+(c d)
c d

a d
a d

...

n n

n= ( )n

( !)!x!
!

x

x= !  x!=( !  )! n!(n )!
n

k k

k

(n )
n

n

n
(n ) ( ) n n

n n+

p p

p ...

p ... p

p= p=
p>

p p
(p, )=

p
p

p
p

p



  |  |  |

!

ë

ë

از سايت رياضي سرادانلود

www.riazisara.ir



  |  |  |

ë

ë

ë

ë

ë

ë

ë



  |  |  |

ë

ë

ë

ë

ë

ë

ë

ë

ë



  |  |  |

C B A

C A
A B

C

B A
C

A
B

C
B

C

C B A

A
B
C

A B
C B

C

از سايت رياضي سرادانلود

www.riazisara.ir



  |  |  |

A B A
B A A×B B

a (a,b)
B b A

A×B={(a,b)|a A, b B}

B={u,v} A={ , , }
A×B
B×A
B×B

B×B B×A A×B
R

R×R

   A×B={( ,u),( ,v),( ,u),( ,v),( ,u),( ,v)}
B×A={(u, ),(v, ),(u, ),(v, ),(u, ),(v, )}

B×B={(u,u),(u,v),(v,u),(v,v)}
A A×B

B×A B
B

B×B A
B B

(x,y) R×R
y x

R×R

Notation
Given elements a and b, the symbol (a,b) 

denotes the ordered pair consisting of a 
and b together with the specification that a 
is the first element of the pair and b is the 
second element. Two ordered pairs (a,b) 
and (c,d) are equal if, and only if, a=c and 
b=d. Symbolically:

(a,b)=(c,d) means that a=c and b=d.

Example 1.2.5 Ordered Pairs
a. Is (1,2)= (2,1)?

b. Is 5 1(3, ) ( 9, )
10 2

?

c. What is the first element of (1,1)?

Solution
a. No. By definition of equality of ordered 

pairs,
(1,2)=(2,1) if, and only if, 1=2 and 2=1.

equal.
b. Yes. By definition of equality of 

ordered pairs, 
5 1(3, ) ( 9, )

10 2
 if, and only if, 3 9

and 5 1
10 2

.

Because these equations are both true, the 
ordered pairs are equal.

c. In the ordered pair (1,1), the first and 
the second elements are both 1.
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1. cartesian product  2. A cross B B A
 3. symbolically  4. element

 5. describe  6. ordered pairs

7. horizontal  8. vertical

 9. axes  10. respectively

Definition

Given sets A and B, the Cartesian product of A and B, denoted A×B and read "A cross 
B," is the set of all ordered pairs (a,b), where a is in A and b is in B. Symbolically:
A×B={(a,b)|a A and b B}.

Example 1.2.6  Cartesian Products

Let A={1,2,3} and B={u,v}.
a. Find A×B
b. Find B×A
c. Find B×B
d. How many elements are in A×B, B×A, and B×B?
e. Let R denote the set of all real numbers. Describe R×R.

Solution

a. A×B={(1,u),(1,v),(2,u),(2,v),(3,u),(3,v)}

b. B×A={(u,1),(v,1),(u,2),(v,2),(u,3),(v,3)}

c. B×B={(u,u),(u,v),(v,u),(v,v)}

d. A×B has six elements. Note that this is the number of elements in A times the number 
of elements in B. B×A has six elements, the number of elements in B times the number 
of elements in A. B×B has four elements, the number of elements in B times the 
number of elements in B.

e. R×R is the set of all ordered pairs (x,y) where both x and y are real numbers, If 
horizontal and vertical axes are drawn on a plane and a unit length is marked off, then 
each ordered pair in R×R corresponds to a unique point in the plane, with the first 
and second elements of the pair indicating, respectively, the horizontal and vertical 
positions of the point.
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