
دورۀ بیست و پنجم 
شمارۀ     

بهمن   
 صفحه 
ماه نامۀ آموزشی، تحلیلی و اطلاع رسانی ریال 

برای دانش آموزان دورۀ متوسطه ٢

ISSN
: 1735-4951

www roshdmag ir 

سالگرد دهه فجر
انقلاب اسلامی

بهمن
مبارک باد



C B A

A B

A C

C B

A B C



pdf
E mail

wwwroshdmag ir

Borhanmotevaseteh2@roshdmag ir

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

roshdmag

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

دورۀ بیست و پنجم 
شمارۀ پی در پی   

بهمن   
شمارۀ  
 صفحه 
 ریال 

      /                            /  
       /          /
         /      

        /     
       /  Word           

        
        /    

         /  
       /   

       /        
       /           

       /    
      /     

       /        / 
          

                   
             / 

       /    / 
         / 

  /
     /         / 

       
  /    





              

   

x y

y=f(x)
y xy

(x)
F(x,f(x))=F(x,y)=y f(x)=

F(x,y)=
y y

x
n n

n n

(y ) ny y , (sin y) y cos y,
ysin y ny cos y.sin y, ( ) ,...

y y

x y

y x = x
y´  x = x +

y +y  x =

y y y x y ( y ) x
xy

y

xy+ x =
y xy xy x y

x

g f
g

fog(x) x g (x)f (g(x))



g (x)
f (g(x))

g(x)=ex f(x)=lnx

f (x)
xg (x) g (x)

f (g(x))
g(x)

xg(x) e

xy e x ln yx

x

(y e ) ? (x ln y) ?
y y y e
y

yy ln x x e y(y ln x) ? (x e ) ?

y
yy e y

xe

F(x,y)=

F(x,y)=x +y   =

y x y (  ) x

F(x,y)=

F(x,y)=

F(x,y)=x +y   =

D={x R|  } x
x y

y

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

D={x R|  }



D={(x,y) R×R|  ,  }

x
y x

I

J

( , )
y f (x) x
x I, y J

F(x,y)=

(x ,y )

y x

x y

( , ) x +y   =

y x

y x

x +y  xy= ( , )

( , )

J

J

),(

F(x,y)=x   y =

y

x

x

y
x



 
 

c pKb pKa pH

pKa pH

pH

pH= log [H O+]
pH

°C pH

log / log /

 
   

   
    

 



log x=a
x= a x

pH
[H O+]= -pH

pH M HCl

pH log (log log )

pH ( ) ( ) /

HBr
pH

log

pH log (log log )

(log log )

(log log log )
( / ) ( / ) /

HCl pH

[H O+]= -pH

[H O+]= - /

a log
a

/ ( / )[H O ] ( /

log

) ( )

( ) / M

pH= /
A pKa= /

HA
pH

a
[A ]pH pK log
[HA]

[A ] [A ]/ / log log
[HA] [HA]

x [A ]
[HA]

[A ]log x x x
[HA]

HA [A ]

.



 Dunham, William (1990). Journey 
Through Genius: The Great Theorems of 
Mathematics (1st sd). Johm Wiley and Sons. 
ISBN 0-471-50030-5.

 Dunham, William (1994). The Mathematical 
Universe (1sted.). John Wiley and Sons. ISBN 
0-471-53656-3.

 Dunham, William (1999). Euler: The Master 
of Us All (1st ed.). Mathematical Association 
of America. ISBN 0-88385-328-0.

Dunham, William (2007). "Euler and the 
Fundamental Theorem of Algebra" in The 
Genius of Euler: Reflections on his Life and 
Work. Mathematical Association of America. 
ISBN 0-88385-558-5.

 Dunham, William (2008). The Calculus 
Gallery (1st ed.). Princton University Press. 
ISBN 0-691-13626-2.

 Dunham, William (2010). Great Thinkers, 
Great Theorems (Video Lecture Series). The 
Teaching Company. ISBN 159803690-4.



e
... /

ixe cos x isin x i

|V|
|F| |E|

|V|+|F|=|E|+

nn
lim ( ... )

n n

V F E

V+F = E+  



 

C

D

B A

x x x x [x ( )

x ( )][x ( )x

( )]

1. A Tribute to Euler
2. Harvard University

          
.   http://www.harvard.edu   

3. Clay Mathematics institute
          

.   http://www.claymath.org   
4. William Wade Dunham
5. University of Pittsburgh
6. Ohio State
7. Topology
8. History of Mathematics
9. Leonhard Euler
10. George Polya Award
11. Trevor Evans Award
12. Lester R. Ford Award
13. Beckenbach Prize
14. Johann Bernolli
15. Saint Petersburg Academy of Sciences
16. Katharina Gsell
17. Carl Friedrich Gauss
18. Augustin-Louis Cauchy
19. Pietro Mengoli
20. Nicholas Bernolli



ABCD

AB=a BC=b CD=c DA=d AC=x BD=y
A

m

B

D

C
O

m A
BC BAC AD
OBA O m

ACD AOB ADC

AO: AC=AB: AD=OB: CD
BAD OAC

ˆ ˆOAC BAD
OC: BD=AC: AD

OB=ac: d OC=xy: d
OC=OB+BC

xy=ac+bd

     .
  
.   

ABCD
xy<ac+bd OC<OB+BC

xy=ac+bd

xy<ac+bd

a c b





AA

BB

CC

DD

EE

FF

GG

E
D

E
C F

E
B

B

                               .
.          www.ensani.ir    



              

Word 

Efofex FX Graph Word

    
 

FX Graph 4

Efofex FX Graph4.004.4

word
word

word2007



Add-ins Efofex

functions

^
y=x^

x

sqrt(u) u
mu ^ ( )
n

n mu

log y=lognu
u

y=log (x+ )
y=log (x+ )

y log (x )

(x ) ( ) ^ y

y=sin(x+ )

Quick Entry

(Degree)

(Radian)

y=[x+ ]
y=gint(x+ )

x y

( / )x^ +( / )y^ =

Axes

pt pt

pi
y=sin(pix)

Scale

x Axis y Axis

Minor Major



Gride

y

x

y

x

Function properties

y

x

y = xy = x

y = 

Add annotation

Add blank annotation

word
page layout

text warpping

in front of

math24@chmail.ir

y

x

y

x

y

x



A

B

B A

A B

C={[  , ]

D={[  , ]

f(x)=|x|
x=

Prime number
Counting number
Odd
Negative
Continuos functions
Interval
Differentiable functions
Consider
Claim

1.
2.
3.
4.
5.
6.
7.
8.
9.

EXAMPLE 1. Let A={all odd counting numbers larger than 2} and 
B={all prime numbers larger than 2}. Are these two sets equal?

Proof. The answer is: no.
We have already seen that all prime numbers larger than 2 are odd. 

Therefore B A.
Are all odd numbers larger than 2 prime numbers? The answer is 

negative, because the number 9 is odd, but it is not prime. Therefore, 
A B. Thus, the two sets are not equal. 

EXAMPLE 2. Let C ={all continuous functions on the interval [-1,1]} 
and D={all differentiable functions on the interval [-1,1]}. Are these two 
sets equal?

Proof. The answer is: no.
All differentiable functions are continuous (a Calculus book might 

be helpful for checking this claim), but not all continuous functions are 
differentiable.

Consider the function f(x)=|x|. This is continuous, but it is not 
differentiable at x=0. 

EXAMPLE 1. Let A U and B U. Then
(A B)´=Á B´.

(This is known as one of De Morgan's laws. The proof of the other 
law, namely (A B)´=Á B´, is left as an exercise. August De Morgan 
[1806-1871] was one of the first mathematicians to use letters and 
symbols in abstract mathematics).

Proof
Part 1. (A B)´ Á B´

Let x (A B)´. This implies that x (A B). Therefore, either x A or 
x B. Indeed, if x was an element of both A and B, Then it would be an 
element of their intersection. But we cannot exclude that x belongs to 
one of the two sets. Therefore, either x A´ or x B´. This implies that 
x A´ B´.

Part 2. A´ B´ (A B)´
Let x A´ B´. Then either x A´ or x B´. Then either x A or x B. 

This implies that x is not a common element of A and B; that is, 
x (A B). Thus, we can conclude that x (A B)´.

As both inclusions are true, the two sets are equal.
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