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[1] The Best Jobs of 2014,  
http://www.careercast.com/jobs-rated/best-jobs-2014 
[2]      ?, 
http://kariera-im-pmf.weebly.com/sto-moze-da-raboti-eden-matematicar.html  
[3] Be An Actuary, http://www.beanactuary.org/
[4] Consider an Analytics/OR Career,  
https://www.informs.org/Build-Your-Career/Consider-an-Analytics-OR-Career 
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a b ab cd ab a b c d a cd d ab c ab b cd
ab cd ab cd

ad ac bd bc ac bd ad bc ac bd
ab cd ab cd

AC a b ab a b ab

   -
 e AC    

( )( )ad bc ac bd
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eR . 
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ab cd
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( )( )

2sin 4 ( )( )( )( )
ad bc ac bde ab cd
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s a s b s c s dR .
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 ABCD (  b d ) 

2 2

2

2 2

2 2

2
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ab cb ab bc ac b b a c ac b
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b a c b a cac b ac b
s b s a s c s b s a s c

b a c ac b ac b
a b c b s a s c b c a b a c

ac b
b

R

b

b 2)
.

a c
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 ABCD   a  b   c    

2

2 24 ( )
ab c
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1 2
2

sin sin sin sin(180 )

sin sin ( )sin
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ABCD ABC ADC

ab cd

P P P

ab cd ab cd

ab cd ab cd

ab cd s a s b s c s d

s a s b s c s d

))

          
   ABCDP ( )( )( )( )s a s b s c s d ,   

2
a b c ds .

     

 AOBAOB     e  f .  
1
2 sinABCDP ef .

    ef ac bd ,   
1
2 ( )sinABCDP ac bd .

 ( )( )( )( )s a s b s c s d 1
2 ( )sinac bd ,  

2arcsin( ( )( )( )( ))ab cd s a s b s c s d .

     

)  90AOB 9AOBAOB .  sin 1,     
        

1
2 ( )ABCDP ac bd .

)  ABC , BCD , CDA  DAB    -
 ,      

sin sin sin sin2 a b c d
ADB CDB CBD ABDR sin sin sin

a b c d
ADB CDB CBD ABDsin sin sinsin sin

a b cb c    (3) 
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 1 CBDCBD  

2 CDBCDB .  

2BAC CDB 2BAC CDB 22CDB ,
    

 .  
AC BD ,   

290ABD 229ABD 9 .
   

1CAD CBD 1CAD CBD 11CBD  

190ADB 1119ADB 9 .
   (3)

 

1 12 sin(90 ) 2 cosa R R)11)))11
, 22 sinb R ,

12 sinc R  2 22 sin(90 ) 2 cosd R R)22))2 .
         

2 2 2 2 28a b c d R .
         

       
2 2 2 21

4 2( )R a b c d .

.      2 2 2 2a c b d   
          

.

1.  . 49,  . 54   . 56,    
: 

2. Foaie matematica, 5/1995, Romania.  
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2( )f x x (  

2). 
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 0

1 1 0c
b bx .

i)  1b , ( )f x bx   | ( ) | | | 1f x b ,   
0x        ( )f x bx .

 3.  ( ) 2f x x  -
 | '( ) | 2 1f x ,  

 0x     -
   ( ) 2f x x (  3).

ii)  1 0b , ( )f x bx  
 | ( ) | | | 1f x b , -

  0x  
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2( )f x x  

 1
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  ( )f x x , 2( ) ( ( ))f x f f x x   
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( )f x x ,  0     2.  

3.  1b   ( ) ,f x x   
 | '( ) | 1f x .     

     -
 (  5).

 2.  0b  0c   
( ) 0f x , .  - .    
  ( ) 0f x   0  

 .

 3.  0, 0b c  ( )f x c    '( ) 0f x . -

   1 1
c c
bx c .    ( )f x c    

           ( )f x c .

 5:  ( ) 3f x
   

3 .    
( ) 3f x   3  

  (  6).

 4.  0, 0b c  ( )f x bx c   | '( ) | | |f x b . -

   1 1
c c
b bx  1b .

i)  1b  1b , ( )f x bx c    | '( ) | | | 1f x b , -

  1
c

bx        
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  | '( ) | 2 1f x , -

 
3

1 2 1 3c
bx

       
( ) 2 3f x x (  7).

ii)  0 1b  1 0b , ( )f x bx c    | '( ) | | | 1f x b ,

  1
c

bx        

( )f x bx c .

 7.  1
2( ) 1f x x  

  1
2| '( ) | 1f x , -

 

1 1
2 2

1 1
1 1

2c
bx

      
 1

2( ) 1f x x (  8).

iii)  1b , 0c , ( )f x x c    | '( ) | | 1| 1f x , -

  1 1 2
c cx    

2( ) ( ( )) ( ) ( )f x f f x f x c x c c x .
          ( )f x x ,  
   ( )f x x c ,      2.

 5.  1b , 0c ,  
( )f x x c    

| '( ) | | | 1f x b ,
     ( )f x x .
    ( )f x x c  

    -
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.        -
       ( )f x bx c  R  

 ( )f x x  ( )f x x c ,       
  2.    ,        -

   R   . 

   

       , -
  Lorens Edvard (Norton)       -
          . 

          -
      . 

Lorens          -
    ,    ,    

  .       -
    ,   ,    

   ,        
      .       

 ,    ,      
       ,     

      . 
          1963 
          

  .        
 ,        

  ,         
.         , Lorens  

  Lorens-ov ,     
         

.         
          . 

 : Lorens, Edvard (Norton)  : Dejvid, Jan, Džon i Margaret 
Milar, Kembri ki re nik – Nau nici, Dereta, Beograd 2003. str. 335. 

: . -    
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1 .            
    .

.     2, 1, , 1, 2.n n n n n    
2 2 2 2 2 2 2( 2) ( 1) ( 1) ( 2) 5 10 5( 2)S n n n n n n n

   5 S .   S   ,   25 ( 2).n   

      .n .   5n k ,  2 2 5 2,n A  

5 1n k ,  2 2 5 3,n B  5 2n k ,  2 2 5 1.n C  
         . 

2 .4 .           
:

2 2 2 2 2 2( ) ( ) ( ) 1xy x y yz y z zx z x .
. 

2 2 2 2 2 2 2 2 2 2 2 2 2 2

2 2 2 2 2 2 2 2

2 2

( ) ( ) ( ) ( ) ( ) ( )

( )( ) ( )( ) ( )( ) ( )( )

( )( )( ) ( )( )( )( ) .

xy x y yz y z zx z x xy x y yz y z zx z y x y

xy zx x y yz zx y z x y z x y z x y y z

x y y z x xy zy z x y y z x z x z y
,       

( )( )( )( ) 1x y y z x z x z y
  , , { 1,1}x y y z z x . , ( ) ( ) ( ) 0x y y z z x   -

          .

2 .    ABC    C    
    AD  DB   3AD cm  2DB cm .   
 A  60 .        ABC

       ABC   A .
. , 5AB cm .

    A -
 60    

ADC     
 DCA  30  

     
2 6AC AD sm .  -

   ADC

2 2 2 26 3 5DC AC AD cm
    -

 BDC  
A B

C

D

E

3 2
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2 2 2 25 4 29BC DC BD cm .

,     ABC  5 5 25
2 2 2

AB CD
ABCP .  

 2 ,BC AE
ABCP   2925

2 2
AE . ,    

A  25
29

AE cm .

3 .   ABCD     p ,   p AB CDAB CD ,   -
   .        

      p    ,    
   a  b .

.    AD  BC    M .  
KL p . , ABM KLM DCMABM KLM DCM   

2 2 2: : : :ABM KLM DCMP P P a m bABM KLM DCM: ::P P P a2: :: 2
ABM : ::: , . .                                          

2 2 2, , ,ABM KLM DCMP ka P km P kb2,ABM KLM DCM, ,,P ka P km P kb2 22
ABM KLM DCMKLM, ,,,ka P km Pka P km PKLM DCMKLMKLM

  k    -
.    , 

2 2 2 2

2 2 21
2

2 21
2

( )

( ).

ABLK KLCD

ABM KLM KLM DCM

P P
P P P P

ka km km kb

m a b

m KL a b

ABM KLM KLM DCMP P P PABM KLM KLMP P PABM KLM KLMKLMKLM KLM

3 .         2012, 2014  2016.   
        ,a b  c   ,  
     3 ,3a b b c  3c a .     -

             
  ?

.            
    ,   3 3 3a b b c c a t .    -

  
3 , 3 9 4 , 3 27 13b a t c b t a t a c t a t

   226 13 ta t a .     ,  

 2
tb  2

tc ,  2
ta b c .       

              
  . ,      2012, 2014  2016,  
         . 

4A.          a  b   
a b    4 4a b .

a

m

b

A

K

D

M

B

L

C
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 4 4 2 2( )( )( )a b a b a b a b  a b    
4 4a b .   a b    4 4 4 4 4( ) ( ) 2a b a b a  a b  

  4 4 4 4 4( ) ( ) 2a b a b b  4 4( ) (2 ,2 )a b b .  ( , ) 1a b

 4 4( , ) 1b  4 4( ) (2 ,2 ) 2a b b .  1, 1.a b

II

1 A .       a ,    
 :

( 1) 2 1
( 3) 2 3

a x y x y
a x y x y

 .

.     : 
( 1) ( 2) 1
( 1) ( 2) 3 3
a x a y a
a x a y a

.

 
2( 1) 4 4
2( 2) 2 2

a x a
a y a

.  1a ,  2x ,   1a ,  x R .

 2a     y    .  2a ,  
1 3

2 21a
a ay .      ,   

2a      3   2 1, 3a . , 5, 3, 1,1a . -
: 5a : 2x , 2y ; 3a : 2x , 4y ; 1a : 2x , 2y ;

1a : x R , 0y .

2 .  , ,a b c      : 119ab a b , 59bc b c ,
71ca c a .       a b c .
.     

( 1) ( 1) 120a b b , . . ( 1)( 1) 120a b .
,     ( 1)( 1) 60b c    ( 1)( 1) 72c a .

, 1
1 2a

c , 1 2( 1)a c      22( 1) 72c .

, 1 7c , 2 5c   1 213, 11a a  1 211, 9b b . , 
   a b c : 13 11 7 31  11 9 5 25 .

3 .   : 2 2 2( 8)( 1) 0x x x .
. 1           : 

2

2
2

( 1)
8 0x

x
x .    

22
1 1( ) 2 8 0x x

x xx ,   

2 22
1 1( ) 2 8 0x x

x x .    
2

1
x
xt   2 2 8 0t t ,

   2  4 .  
2

1 2x
x  1,2 1 3x , a  

2

1 4x
x

 3 2x .
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4 .   BC ,  ,  -
    -
  ABC  DCB ,  

90DBA .  M     
BC .  E  e    AB , P   -

 MC  F    AC   
C   A  F ,  

EDB PDA FDCEDB PDA FDCPDA .
  P     EF  

DP  EF   . 
.  EDB PDA FDCEDB PDA FDCPDA FDC .

 EBD , PMD  FCD  -

  : cos CDBD MD
ED PD FD

. , 

 BD CD   ED FD ,   DFE  . , 
FDE FDC CDE EDB CDE CDBFDE FDC CDE EDB CDE CDBFDC CDE EDB CDEFDC CDE EDB CDE ,   DCB  

DFE  ,     cos .
O  PDE PDM MDE EDB MDE MDBPDE PDM MDE EDB MDE MDBPDM MDE EDB MDEPDM MDE EDB MDE ,   DP  

   FDE ,   DP  EF   .    
DM     DCB , DP     FDE  

cos MD
PD

,   DP     DFE   P  

   EF .

3 .      c    
2 2 2( 4 ) 8 32 8 0x x c x x c

    .
.     2 2 2( 4 ) 8( 4 ) 0x x c x x c .  

2 4t x x c ,  2 8 0t t   2 4 0x x c  2 4 8x x c .
     1 4( 4)D c ,      
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.
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2 2 2 0,a b c ab bc ca . . 2 2 21

2 [( ) ( ) ( ) ] 0.a b b c c a
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