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Let x be any real number. Then x lies between two integers called the floor and the ceiling of x. Specifically,

  x called the floor of x, denotes the greatest integer that does not exceed x.

x called the ceiling of x, denotes the least integer that is not less than x.

If x is itself an integer, then x x ; otherwise x 1 x . For example,

3 /14 3, 5 2, 8 / 5 9, 7 7 , 4 4

3 /14 4, 5 3, 8 / 5 8, 7 7 , 4 4

Let x be any real number. Then integer value of x, written INT(x), converts x into an integer by deleting 
(truncating) the fractional part of number. Thus

INT(3 /14) 3, INT( 5) 2, INT( 8 / 5) 8, INT(7) 7

Observe that INT(x) x  or INT(x) x  according to whether x is positive or negative.

The absolute value of the real number x, written ABS(x) or |x|, is defined as the greater of x or -x. Hence 
ABS(0)=0, and, for x x)=x or ABS(x)=-x, depending on whether x is positive or negative. Thus 

  
| 15 | 15, | 7 | 7, | 3.33 | 3.33,
| 4.44 | 4.44, | 0.075 | 0.075

We note that |x|=|-x| and, for x x| is positive.
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Ĉ
ABCD

b a
AC CD c
AB BD

AD C B
AD



| | |

°

BC AC ABCD
BD M

CD C M

M

C

BA

D

CDE ABC

C

B

A

D

E



| | |

BCDE BC ABC
N M BC AE AD

AC AB BC N M
MNPQ Q P

BCDE

 x
lim f (x)

x
lim g(x)

 x
lim h(x)

 x

sin x ; x
lim f (x), f (x)

x ; x

x

x ; xlim g(x), g(x)
x ; x

 
x

x ; x
lim h(x), h(x) ; x

x ; x

 x
A lim x

 x
B lim( x )

 x

x xC lim
x  x

xD lim
x

 x

(x )E lim
x

[ , )
h

- -

X



| | |

x

tan tan

cos sin

tan
cos

cot
sin

OA= BC

cosBH
sin

ˆAOM

sin cos

cos sin

cos

C(O,R) C´(o´,r)
OAO´A´

ˆ ˆ(O ,O )

B

AO

N
T

B

AC

M H

O

O

A



| | |

latitude

longitude

prime meridian



| | |

  

  

ˆˆAD BC D C

BF BFsin BC
BC

CF CF , ADE BFC DE ,
BC

EF AB BC DC

AB BC AD CD

AB CD BF

C

BA

ED

BO CAB

M

N

C

BA

D

O

MD BM MO OD (OB OM)
OB OM, OB OD OB OM
MB OM

OB M

M

CN

CM CN C

CD CDCM AB CDCN

E B
DBE ABE

ABE DBE ABC CBE DCE CBE

ABC DCE ABC DCE ABE DBE

S S (S S ) (S S )
S S S S S S

( ) ( )

A B
BN= AM=

AB=
AP+PB P

A´ d A´B
d A

PM PAA´
P

ˆ ˆ ˆP P P
BPN APM

N
M

P

B

A

x
y

A

AM PMsin ,cos
x x x

BN PNsin ,cos
y y y

x sin x cos PM (x y)sin
ysin ycos PN (x y)cos MN

MN
BH B ABMN

AM
ABH

AH BH AB ,AH AM BN
(MN BH)

MN MN

MN

(x y)sin (x y) sin
(x y)cos (x y) cos

sin cos

(x y) x y



| | |

QM AQ AQ APk, k
CD AC AC AB

AP PNABE : k
AB BE
PQ APABC : k
CD AB

C

D

A

P

B

E

Q

MN MN

BCDE
PQ=QM=PN BC=CD=BE

BCDE PQMN
k A

AM AN AQ AP k
AD AE AC AB

C´(O´,r´) C(O,r)
O´A´

OA
O´O A´A

M

MA MO O A r k ( )
MA MO OA r

A

O
B

A

O

B

B M
B´ C´ C

MO O B rk, k
MO OB r

MO O B
MO OB

MB MO rO B || OB k
MB MO r

C´

 
( ) ( )C

( )

 
x

x

(x )(x x )D D lim
x

lim(x x )

 
x

x

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

xlim
x

xx ( ) x ( )
lim f (x) lim f (x) lim f (x)

f ( )
f

  

x x
lim g(x) lim g(x) f ( )

g

n

/

rk
r

C

M M

k<
M A O A k
M A OA

A

O

A

M
O

O´ O
r r´

 x
lim f (x)

 x
lim g(x)

 x
lim h(x)

 

x x

x x

x

lim f (x) lim x ( ) ,

lim f (x) lim sin x sin

lim f (x)

 x x

x x

x

lim g(x) lim x ( ) ,

lim g(x) lim x

lim g(x)
 

 

xx ( )

x ( ) x ( )

x

lim h(x) lim x ( )

lim h(x) lim (x )

lim (x)

 A ( )

 B ( )

M



| | |

x x/ x /
x x

/ / /
/ /

x ... x
/

x ... x

x /

xf ( )

/

i
ii i

ii

fxx f nx
ff
n

/

x ... x
x

OAB

OB

OA

AB

B

A

AOB OB=AB

OA OB AB

ˆ ˆB̂ ,OAB AOB

ˆ ˆAOB

OAT

B

AO

N
T

OAcos OT
OT OT cos
AT ATtan AT tan
OA

OT OA AT

( ) (tan ) tan
cos cos

OBN
ˆONB

MH cos
OH sin

HOM BMH
OHM ~ BOH

ˆ ˆH H

MH OH MH sinBH
BH MH OH cos

B

AC

M H

O

sin cos cossin cos
cos

sin cos

cos

sin

cos

cos

cos

( cos sin )cos sin
cos cos

(cos cos sin sin )
cos

cos( ) cos
cos cos

R r R r

OAO´B´
R+ r=

r= R=

O



ریاضی

tan x tan xtan x
tan x

x
tan tantan

tan

tan tan tan

tan tan tan

tan

x x x
tan tan

tan( ) tan tan( ) tan

tan ( ) tan( ) tan( ) tan

x tan

x tan x tan

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

( ) ( )

x y x y x y x y
y x xyy x x y

x y xy(x y ) x y xy

x x y y xy

x (x y) y (x y)

(x y)(x y ) x y x y x y

x y
y x

AB AC BC AC.BC.cos C,

AB AC AC.BC

AC BC AC.BC.cos C AC AC.BC

BC AC.BC.cos C AC.BC
BC AC( cos C )

BC sin A
AC sin B

sin A cos C sin B.cos C sin B sin A
sin B

sin(B C) sin(B C) sin B sin A

B+C A
sin(B+C)=sinA

sin(B C) sin B sin B sin(C B)
ˆ ˆˆ ˆ ˆB C B C B

BC AB AC AB.AC.cos A

AB AC .AB.AC

ˆ ˆˆcos A A B C ,C B

ˆB̂ ,C
°

(a )(a ) k a a k

(a ) k (a k)(a k)

a k a k
a k a k

a

a





 Jay Hambidge



دورۀ بیست و هفتم 
شمارۀ       

اسفند   
 صفحه 
 ریال 

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

ISSN
: 1735-4951

www roshdmag ir
 

ISSN
: 1735-4951

G

G a b G a,b G

a (b c) (a b) c a,b,c G
G e

a e e a a a G
a´ a G

a´ a a a´ e
G

G a b=b a a,b G

Z



 

  

  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) 


