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4.        (Derivatives) 
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5.          (Integration) 
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II.              (Rolle’s Theorem) 
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 .                            
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      ៥   
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III.                  (Mean Value Theorem) 
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IV.                 (Extreme Value Theorem) 
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V.                (The Riemann integral) 
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
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VI.                  

          f                  ,a b      k                    f a      f b        
         c                       ,a b       f c k ។ 
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 

 
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5 8
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f
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f c x x

x x

 



    
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   3x           
       4c   
      ២                 2

2 3 5f x x x                                     c  
             1,4       19f c  ។ 
       2c   
                                     0k                    f                 ,a b

     f a      f b                     0f a f b           c                       
 ,a b      0f c  ។ 
      ១                                                   3

3 1 0x x  

           c              0,1       0f c  ។ 
        
              0 1 , 1 1 0 1 1 1 1 0f f f f           
                         0 1 0f f              c              0,1       0f c   
      ២                                                     3

4 2f x x x  

           c              0,2       0f c  ។ 
      ៣                                     c                   2

1f x x x    
             0,5       11f c  ។ 
        

 

 

0 1

5 29

1 29

1 11 29

f

f

k

 



  

  

 

    2
11 1x x    

 2
12 0 4, 3x x x x        

   4x         
        3 , 3 11c f   
      ៤                                       c                   
  2

2 3 7f x x x                 0,3       9f c  ។ 
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        2c   
VII.          Taylor (Taylor’s Theorem) 

          f                ,a b      1n
f

                   ,a b        0
,x a b ។ 

          ,x a b           x              
0

x     x           n n
f x P x R x    

            
 

 
   

 
20 0

0 0 0 0 0

"
' ...

2! !

n
n

n

f x f x
P x f x f x x x x x x x

n
         

   
   

 0

0

0 !

kn
k

k

f x
x x

k

            Taylor 

      
    
 

 
1

1

0
1 !

n

n

n

f x
R x x x

n





 


               

(called the remainder term or truncation error) 

    N       
   

 0

0

0 !

n
n

n

f x
f x x x

n





  ,      lim 0
n

n
R


 ។ 

      ១         Taylor       ៤             lnf x x           1c              
         ln 1.1 ។ 
        

 

   

   

   

   

       

3

4 4

4

ln 1 0

1
' ' 1 1

1
" " 1 1

2
"' "' 1 2

6
1 6

f x x f

f x f
x

f x f
x

f x f
x

f x f
x

  

  

    

  

    

 

      

   
     

         

       

 

2 3 4

4

2 3 4

4

2 3 4

4

1 1 2 1 6 1
0 1 1

2! 3! 4!

1 1 1
1 1 1 1

2 3 4

1 1 1
1.1 0.1 0.1 0.1 0.1 0.095308333 0.09531

2 3 4

ln 1.1 0.09553101798

x x x
P x x

P x x x x x

P

  
     

       

     



 

      ២         Maclaurin        ៤             x
f x e                      0.2

e ។ 
       



                                                  

                        Page 10 

 

 
     

2 3 4

4

2 3 4

4

1
2! 3! 4!

0.2 0.2 0.2
0.2 1 0.2 1.2214

2! 3! 4!

x x x
P x x

P

    

     

 

 0.2
1.221402758e   

      ៣          Taytor              lnf x x      1c  ។ 
        

   

   

   

   

       

3

4 4

4

ln 1 0

1
' ' 1 1

1
" " 1 1

2
"' "' 1 2

6
1 6

f x x f

f x f
x

f x f
x

f x f
x

f x f
x

  

  

    

  

    
 

       
   

   
   

 
 

       

   

3

1

2 3 4

1

1 2 3 4

1

0

"
' ...

3!

1 2 1 1
ln 0 1 1 1 6 ...

2! 3! 4!

1 1 1 1
ln ...

1 2 3 4

1 1
ln

1

n n

n

f c x c
f x f c f c x c

x x x
x x

x x x x
x

x
x

n







    

  
        

   
    

 





 

      ៤          Taylor             x
f x e      3c  ។ 

         3

0

3

!

n

x

n

e x
e

n








 

      ៥          Maclaurin              sinf x x ។ 

         
 

 

2 1

0

1
sin

2 1 !

nn

n

x
x

n









  

      ៦          Maclaurin             cosf x x              Maclaurin          sin x  
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 

 
 

3 5 7

2 4 6

2 4 6

2

0

sin ...
3! 5! 7!

3 5 7
cos 1 ...

3 2! 5 4! 7 6!

1 ...
2! 4! 6!

1
cos

2 !

nn

n

d d x x x
x x

dx dx

x x x
x

x x x

x
x

n





 
     

 

    
  

    




 

              

 
 

 

   
   

 
 

2 1

0

2

0

2

0

1
sin

2 1 !

2 1 1
cos

2 1 2 !

1

2 !

nn

n

nn

n

nn

n

xd d
x

dx dx n

n x
x

n n

x

n













 
 

  

 


 










  

      ៧          Maclaurin           2
cos x ។ 

                
 

2

0

1
cos

2 !

nn

n

x
x

n






  

       
   

 
 

 

2
2 4

2

0 0

1 1
cos

2 ! 2 !

n n nn

n n

x x
x

n n

 

 

 
    

      ៨          Maclaurin           cosx x ។ 

         
 

 
 

2 2 1

0 0

1 1
cos

2 ! 2 !

n nn n

n n

x x
x x x

n n

 

 

 
    

      ៩          Maclaurin           2
cos x ។ 

           
 

 

2

2

0

11 1
cos 1 cos 2 1

2 2 2 !

nn

n

x
x x

n





 
    
  


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        ២ 

 
 

I.           (Representation of Numbers) 
                                                     ។ 

                  N      +  -                             
1 2 3

...
m

N d d d d    , 
1 2 3

...
m

N d d d d              (Word Lengh)   N                  
                  ។ 
                    

1 2 3
...

m
N d d d d           ។                   

1 2 3
...

m
N d d d d 

                                    
1 2 3

...
m

N d d d d  ។        
1 2 3

...
m

N d d d d  ។ 
             

1 2 3
...

m
N d d d d              

1 2 3
...

m
N d d d d      

1 2 3
...

m
N d d d d  ។ 

      ១  1205;-100     +34                      009    -12,1                  ។ 
II. ប្រព័ន្ធរបារ់ 

1. ប្រព័ន្ធរបារ់គោលដរ់ 
ជាទូគៅ  

ឧទាហរណ ៍ៈ (ជាទប្រង់ពន្លា តនន្ចំនួ្ន្ 1254)។ 
ប្រតិរតដិ:   សគរគសរទប្រង់ពន្លា តខាងគប្ោរគន្េះជាចំនួ្ន្ក្នុងប្រព័ន្ធរបារ់គោល10:  

2. ប្រព័ន្ធរបារ់គោល2 
      ជាទូគៅ         

ឧទាហរណ ៍ៈ     ចូររំប្រាងចំនួ្ន្ ខាងគប្ោរជាប្រព័ន្ធរបារ់គោល10 
 គេបាន្  

ប្រតិរតដិ:  ចូររំប្រាងចំនួ្ន្ខាងគប្ោរគៅជាចំនួ្ន្ក្នុងប្រព័ន្ធរបារ់គោល10 
 ក្- ខ- េ-  

ឧទាហរណ ៖ ចូររប្រាងចំនួ្ន្ខាងគប្ោរពីគោល១០គៅគោល២ 
 ក្. 48    ខ. 129  េ. 432  

ចគរាើយ 
ក្. 48  
48 2 24 0
24 2 12 0
12 2 6 0
6 2 3 0
3 2 1 0

  
  
  
  
    

ដូចគន្េះ 2
48 100000  

3 2

10 10 10 10n abcd a b c d       

3 21254 1000 200 50 4 10 2 10 5 10 4         

5 43 10 5 10 7 10    

3 2

2 2 2 2n abcd a b c d       

2100110

5 4 3 2

2100110 1 2 0 2 0 2 1 2 1 2 0 32 0 0 4 2 38                

2100001101 211000101 2101010101

សេខសេអៀង និ្ង ន្ពវន្ត  
(Numbers  Erro rs  and  Arthmetic) 
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i. រប្រាងចំនួ្ន្ទសភាេក្នុងប្រព័ន្ធគោល 
១. រប្រាងចំនួ្ន្    ខាងគប្ោរពីប្រព័ន្ធគោល២ គៅប្រព័ន្ធគោល ១០៖ 
  ក្. 

2
101.1101  ខ. 

2
1101.0111  

  េ. 
2

111.111  ឃ. 
2

101.01011  
ដំគ េះស្រាយ 

១. រប្រាងចំនួ្ន្    ខាងគប្ោរពីប្រព័ន្ធគោល២ គៅប្រព័ន្ធគោល ១០៖ 
  ក្. 

2
101.1101  

             2 1 0 1 2 3 4

2

2 4

10

101.1101 1 2 0 2 1 2 1 2 1 2 0 2 1 2

1 1 1
4 0 1 0

2 2 2
5 0.5 0.25 0.0625
5.8125

                

      

   


 

  ខ. 
2

1101.0111  
               3 2 0 1 2 3 4

2
1101.0111 1 2 1 2 0 2 1 2 0 2 1 2 1 2 1 2

1 1 1
8 4 0 1 0

4 8 16

                  

       
 

   13 0.25 0.125 0.0625     
10

13.4375  
  េ. 

2
111.111  និ្ង ឃ. 

2
101.01011 (អនុ្វតតខាួន្ឯង) 

២. រប្រាងចំនួ្ន្ខាងគប្ោរពីប្រព័ន្ធគោល10 គៅប្រព័ន្ធគោល 2៖ 
  ក្. 

10
13.6875  ខ. 

10
123.15  

  េ. 
10

32.45  ឃ. 
10

58.3125  
  ង. 

10
7.0202  ច. 

10
28.555  
ដំគ េះស្រាយ 

២. រប្រាងចំនួ្ន្ខាងគប្ោរពីប្រព័ន្ធគោល10 គៅប្រព័ន្ធគោល 2៖ 
  ក្. 

10
13.6875   

13 2 6
6

1

1 1
2

3 2
03

  
 
  

  

10 2
13 1101

0.6875 2 .375
0.375 2 .7

1
0

1
5

0.75 2 .50
0.50 2 .001

 
 
 
 

 

10 2
0.6875 0.1011  

 ដូចគន្េះ 10 2
13.6875 1101.1011  
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ខ. 
10

123.15  
123 2 61
61 2 30
30 2 15
15 2 7

1
1
0

1
7 2 3 1

1 13 2

  
  
  
  
 
  



 

 
10 2

123 1111011  
 

 

0.15 2 .30
0.30 2 .6
0.6 2 .2
0.2 2 .4
0.4 2 .8
0.8 2 .6
0.6 2 .2
0

0
0

1
0
0

.2 2 .4

1
1
0

0.4 2 .8

.

0

 
 
 
 
 
 
 
 
 




 

10 2
0.15 0.00100110011...

ដូចគន្េះ 
10 2

123.15 1111011.00100110011...  
េ. 

10
32.45   

32 2 16
16 2 8
8 2 4
4 2 2
2 2

0
0

0
0

1 0

  
  
  
 
  


 

 

10 2
32 100000

0.45 2 .9
0.9 2 .8
0.8 2 .6
0.6 2 .2
0.2 2 .4
0.4 2 .8
0.8 2 .6
0.6 2 .2
....................

0
1
1
1
0
0
1
1

 
 
 
 
 
 
 
 

 

10 2
0.45 0.0111001100110011...

ដូចគន្េះ 
10 2

32.45 100000.0111001100110011...  
ឃ. 

10
58.3125  

58 2 29
29 2 14

0
1

14 2 7
7 2 3
3 2

0
1

1 1

  
  
 
  
  

  

 
 

0.3125 2 .625
0.625 2 .25
0.25 2 .5
0.5 2 .

0
1

1 00
0

 
 
 
 

ដូចគន្េះ 10 2
58.3125 111010.0101  

ង. 10
7.0202  ច. 10

28.555 (អនុវត្តខ្លួនឯង)
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31,02 
-2,6147 
0,97 

        
    
                 

0,93 
429, 
0,003 

                 
       
    1       1000 

                                       
                        

031,02 
429 

                 
             

31,02 
429, 

                        (           )            (     0,93     429,)។           
        429,            492,0                           (     0,003)។ 
                             (Floating-point real number) x       +  - , 

                                              
1 2 3

. ... 10
n

m
x d d d d  

។ 
         n                      0,1,2,3,4,5,6,7,8,9 , 1, ...,

i
d i m       

1
0d  ។ 

                                                                   (            ) 
                                     

1 2 3
. ... 2

n

m
x b b b b   ។ 

                                              
                      

2
.3102 10  

1
.26147 10   

0
.93 10  

        
        
     1        10 

0
.93 10  

3
.429 10  

2
.3 10

  

     1       100 
       
     1        1000 

                                      
                        

3
0.03102 10  

1
42,9 10  

          
                                 

2
.3102 10  

3
.429 10  

III.                          (Absolute Error and Relative Error) 
                y y y      y y  

         %
100%

y

y


   

      ១        0.94 0.2s       0.2s              
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      ២                  0.0055 2%kg  ។ 
         
     0.0055 0.02 0.00011kg kg    
               0.0055 0.00011kg   
      ៣                 0.94 0.2s  

                    0.2
0.21 100% 21%

0.94

s

s
    

      ៤                 100.0 0.6cm ។ 

                 0.6
0.006 100% 0.6%

100.0

cm

cm
     

IV.                (Errors in Computation) 
1.              (Rounding Number) 

                             
១. 53,711    1          
២. 4,642,069     1          
៣. 5.47651    1          
៤. 0.0045902    3          
៥. 30 895    2          

2.           ( Signiticant digits) 
      ១                                     ? 
 1.23   ៤           800. 3  
 0.00545  ៣       800.0 4  

 

404 3

5006 4

70,080 4

8000 1

800 1











   

50060. 5

50060.00 7

0.0153 3

0.001008 4

0.00010700 5











  

      

4

5

8

7

2.53 10 3

3.06 10 3

1.000 10 4

4.20 10 3





 

 

 

 
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4257.16 1 4000

2 4300

3 4260

4 4257

5 4257.2

 

158.1054 1 200

2 160

3 158

4 158.1

5 158.11

 

0.035047 1 0.04

2 0.035

3 0.0350

4 0.03505

 

4

4

4

4

50,000 1 5 10

2 5.0 10

3 5.00 10

4 5.000 10









 

2

2

100 1.00 10

2 1.0 10

 


 

6

6

3650000 1 4000000

2 3700000

3 3650000

4 3.650 10

5 3.6500 10





   

V.                (Computer Arithmetic) 
1.          (Operation) 
 .          

2.314 3

5.23 2

7.544 7.54



 



   

) 3.45 5.3 8.8

)3.65 14.1 8.136 25.9

)530. 4.63 535

)8.2354 9.35 17.59

)36500 143.56 36600

) 350000 57000.1 42.68 410000

) 72000 4300 160000 240000

a

b

c

d

e

f

g

 

  

 

 

 

  

  

 

 .         

 
3

) 4.671 2.1 2.6

) 7.463 3.58 3.88

) 200 28.14 200

) 5000 62.413 5000 5 10

a

b

c

d

 

 

 

   

 

 .          



                                                 

                        Page 18 

 

1

4

1

4

) 9.6 7 67.2 70 7 10

) 325 75 24,375 24000 2.4 10

) 4.38 2.3 10.074 10. 1.0 10

) 8.315 17.368 144.41492 144.4

) 4000 8.17 32680 30,00 3 10

a

b

c

d

e

    

    

    

  

    

 

ឃ.            

 
4

) 34.7 / 3.1 11.193548 11.

) 536.3172 / 13.2 40.63009091 40.6

) 250,000 / 3.176 78715.365 79000 7.9 10

a

b

c

 

 

   

 

 .               
) 4.3 5.231 6.814 22.4933 6.814 29.3073

) 7.35 4.265 7.34 31.34775 7.34 38.68775 38.7

a

b

    

     
  

   

) 8.431 9.25 12.6 / 4.7 6.4

) 5.312 2.86 / 19.3 17.2 7.2

c

d

  

  
 

2.             (Radix Number Systems) 
      ១             2001                    2     8     10         16។ 

3.              (Conversion  from  One Radix to Another) 
Decimal Binary Octal Hex 

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14  

0

1

10

11

100

101

110

111

1000

1001

1010

1011

1100

1101

1110  

0

1

2

3

4

5

6

7

10

11

12

13

14

15

16  

0

1

2

3

4

5

6

7

8

9

A

B

C

D

E  
        

Decimal Binary Octal Hex 
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15

16

20

30

40

50

60

70

80

 

1111

10000

10100

11110

101000

110010

111100

1000110

1010000

 

17

20

24

36

50

62

74

106

120

 

10

14

1

28

32

3

46

50

F

E

C

 

Decimal Binary Octal Hex 
90

100

1000

2989

 
1011010

11001000

1111101000

101110101101

 
132

144

1750

5655

 
5

64

3 8

A

E

BAD

 

      2                         ៨     ២      ១៦  
 . Binary  0111101110100011.101111000100 

Hexadecimal 7BA3.BC4 
Octal  75643.704 

 . Binary  0001100101001000.101101100 
Hexadecimal 1948.B6 
Octal  14510.554 

      ៣            
10

1492            ២។ 
      ៤      

 

   

   

   

   

   

   

2 2

2 2

2 2

2 2

2 2

2

) 10111010 110111

) 101100 1011

) 1010 1

) 110010 101

) 1101 100101

) 100101 / 101

a

b

c

d

e

f










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