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ΑΠΟΛΥΤΗΡΙΕΣ ΕΞΕΤΑΣΕΙΣ 
Γ΄ ΤΑΞΗΣ ΕΝΙΑΙΟΥ ΛΥΚΕΙΟΥ 

ΣΑΒΒΑΤΟ 3 ΙΟΥΝΙΟΥ 2000 
ΕΞΕΤΑΖΟΜΕΝΟ ΜΑΘΗΜΑ ΓΕΝΙΚΗΣ ΠΑΙ∆ΕΙΑΣ :   

ΜΑΘΗΜΑΤΙΚΑ ΚΑΙ ΣΤΟΙΧΕΙΑ ΣΤΑΤΙΣΤΙΚΗΣ 

 

ΘΕΜΑ 1ο
 

Α. α)  ∆ίνεται η συνάρτηση F(x)=f(x)+g(x). Αν οι 
συναρτήσει̋ f, g είναι παραγωγίσιµε̋, να 
αποδείξετε ότι:  F΄(x)=f΄(x)+g΄(x). 

Μονάδε̋ 8 
 

β) Να γράψετε στο τετράδιό σα̋ τι̋ παραγώγου̋ 
των παρακάτω συναρτήσεων: 

  

 cf(x),    f(x)g(x),      ,0)x(g    µε      
)x(g

)x(f
  ≠  

 όπου c πραγµατική σταθερά. 
Μονάδε̋ 4,5 

 
 

Β. α) Να γράψετε στο τετράδιό σα̋ τα γράµµατα τη̋ 
στήλη̋ Α και δίπλα τον αριθµό τη̋ στήλη̋ Β 
που αντιστοιχεί στη σωστή απάντηση. 

 

Στήλη Α 
συνάρτηση 

Στήλη Β 
πρώτη παράγωγο̋ 

α.  x2+3 
 

1.  1-ηµx 

β.  x+συνx 
 

2.  3x2-8x 

γ.  xηµx 
 

3.  2x+3 

δ.  x3-4x2 4.  ηµx-xσυνx 
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5.

 

2x  
 

6.

 

3x2-4x  

 

7.

 

ηµx+xσυνx  

Μονάδε̋ 8  

β)  Να  γράψετε  στο  τετράδιό  σα̋  το  γράµµα  που 
αντιστοιχεί στη σωστή απάντηση.  

 Η  πρώτη  παράγωγο̋ τη̋  συνάρτηση̋  

  0x  ,
x

e
)x(f  

x

≠=      είναι: 

 Α:  e  x ,        B:  

x

xee  
2

xx −
,         Γ:  

x

exe  
2

xx +  ,  

 ∆:  

x

exe  
2

xx −
,         Ε:  

x

exe 
xx −  

 Μονάδε̋ 4,5 
 
 ΘΕΜΑ

 

2ο  

A.

 

Να

 

γράψετε

 

στο

 

τετράδιό

 

σα̋

 

τον

 

πίνακα

 

των 
τιµών τη̋

 

µεταβλητή̋

 

Χ

 

σωστά συµπληρωµένο.

 
Τιµέ̋ 

Μεταβλητή̋ 

 

Συχνό-
τητα 

Σχετική

 
Συχνό-
τητα

 

Σχετική

 
Συχνό-
τητα

 

Αθροιστική  
Συχνότητα

 
 

  

 

x

 

i

  

ν

 

i

 
 

if

  

fi% 

 

N

 

i

  

νx  

 

ii

 

 

x

 

2

i

  

νx  

 

i

2

i

 1

 

10

    

10

 

1

 

10 

2

    

35

  

4  
3

      

9  

ΣΥΝΟΛΟ ν=50 1 100 
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B.

 

Να

 

υπολογίσετε

 

τη µέση τιµή

 

και

 

τη διάµεσο. 
Μονάδε̋ 4 

 
Γ.  Να δείξετε

 

ότι

 

η

 

διακύµανση

 

είναι s2=0,49. 

 

∆ίνεται ότι: 

 

ν

νx

νx
ν

1
s

 

k

1i

2
k

1i
ii

i
2
i

2




































−= ∑
∑

=

=
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ΘΕΜΑ

 

3ο 

 
 

Από

 

120

 

µαθητέ̋

 

ενό̋

 

Λυκείου,

 

24

 

µαθητέ̋ 
συµµετέχουν

 

στο

 

διαγωνισµό

 

τη̋

 

Ελληνική̋ 
Μαθηµατική̋

 

Εταιρεία̋,

 

20

 

µαθητέ̋

 

συµµετέχουν

 

στο 
διαγωνισµό

 

τη̋

 

΄Ενωση̋

 

Ελλήνων

 

Φυσικών

 

και

 

12 
µαθητέ̋ συµµετέχουν

 

και

 

στου̋ δύο διαγωνισµού̋. 

 

Επιλέγουµε

 

τυχαία

 

ένα

 

µαθητή.

 

Ποια

 

είναι

 

η 
πιθανότητα

 

ο

 

µαθητή̋: 

 
Α. να

 

συµµετέχει

 

σ’

 

έναν

 

τουλάχιστον

 

από

 

του̋ 
δύο διαγωνισµού̋; 

 

Mονάδε̋ 8 

 
Β. να

 

συµµετέχει

 

µόνο

 

σ’

 

έναν

 

από

 

του̋

 

δύο 
διαγωνισµού̋; 

 

Mονάδε̋ 8 

 
Γ.

 

να

 

µη

 

συµµετέχει

 

σε

 

κανέναν

 

από

 

του̋

 

δύο 
διαγωνισµού̋; 

Mονάδε̋ 9 
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ΘΕΜΑ  4ο 

 Στα  σχολεία  ενό̋  ∆ήµου  υπηρετούν  συνολικά  100 
εκπαιδευτικοί.  Ο  συνολικό̋  χρόνο̋  υπηρεσία̋  των 
εκπαιδευτικών  δίνεται από τον παρακάτω πίνακα: 

Χρόνια  υπηρεσία̋ 

         [   
 

-   ) 
Σχετική  Συχνότητα 

fi% 

  0-  5  10 
  5-10  15 

10-15  12 

15-20  15 
20-25  18 

25-30  18 

30-35  12 

 
Α.  Πόσοι  εκπαιδευτικοί  έχουν  τουλάχιστον  15 

χρόνια  υπηρεσία̋; 
Μονάδε̋ 5 

Β.  Με  την  πρὁπόθεση  ότι  κάθε  εκπαιδευτικό̋  θα 
συνταξιοδοτηθεί, όταν  συµπληρώσει 35 χρόνια: 

 
α)  πόσοι  εκπαιδευτικοί  θα  συνταξιοδοτηθούν 

µέσα  στα  επόµενα  12,5  χρόνια;  Να 
δικαιολογήσετε  την απάντησή  σα̋. 

Μονάδε̋ 10 

 
β)  πόσοι  συνολικά  εκπαιδευτικοί  πρέπει  να 

προσληφθούν  µέσα  στα  επόµενα  πέντε 
χρόνια,  ώστε  ο  αριθµό̋  των  εκπαιδευτικών 
που  υπηρετούν  στα  σχολεία  του  ∆ήµου  να 
παραµένει  ο  ίδιο̋;  Να  δικαιολογήσετε  την 
απάντησή σα̋. 

Μονάδε̋ 10 
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!"#$ 1$% %&'()!%  
!" #$%& 

 

 

 
!*+',-$"(&% &.&-!%&(% /0 -!.$%  

&1(!(+, ',2&(+, 
*&3*-$ 14 (+,1(+, 2001 

&.&-!4+3&1+ 3!5$3! /&1(2$% *!()&(!% : 
3!5$3!-(2! 2!( %-+(#&(! %-!-(%-(2$%

%,1+'+ %&'()61 : &.( (6) 

 

 

 

'()$ 1*

$.1.  17 789:;<=;>; ?>@ A@7 :B9 ;C:;D?µ;C7 ! E7@ F ;C?G 

:;@Aµ7>@E9B DHI9J 6 @KDB;@ ?>@ : 

 " (!!F) = " (!) ! " (!"F). 

39CL:;G 8,5 

$.2. 17 µ;>7MNI;>; K>9 >;>IL:@? K7G >@G 87I7EL>O 

KDNK;@G E7@ C7 KJµ8PQIHK;>; E7R;µ@L 78? 7J>NG µ; 

>9  E7>LPPQP9 KBµS9P9, (=, #, $) N>K@ HK>; C7 ;<C7@ 

7PQRTG : 

  +. " (!0) ... 1!"(!)      

39CL:;G 2 

  ,. 7C !%F >?>; "(F) ... "(!).   

 39CL:;G 2 

-.1. !" #"$"%&'$()*&* &+, -$.&/)*+, -.0 "%.1.02.34 

5$/6.4&", )&. &*&$/7+8 )", &'4 947*+:' !"#$% ; 

&'()* 7(-1" )&. 5$/µµ" -.0 "4&+)&.+#*( )* %/2* 

-$8&")' . 
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!"#$ 2$% %&'()!%  
!" #$%& 

 

 

  -7 ! E7@ F ;<C7@ ;C:;D?µ;C7 >9J <:@9J :;@Aµ7>@E9B 

DHI9J 6 E7@ !0 >9 7C><R;>9 >9J ;C:;D9µNC9J  ! . 

  +. !C !0% F >?>; "(!) + "(F) < 1. 

  ,. !C "(!) = "(!0) >?>; 2"(!) = "(6). 

39CL:;G 4 

-.2. !" 5$/<*&* )&. &*&$/7+8 )", &.  5$/µµ" -.0 

"4&+)&.+#*( )&' )=)&; "-/4&')' . 

  !C !%F,  "(!) =  
4

1
  E7@ "(F) =  

12

5
  >?>; Q " (!&F) 

;<C7@ <KQ µ;: 

  +.  
4

1
   ,.  

12

5
   ..  

3

2
  /.  

6

1
 . 

39CL:;G 2,5 

-.3. !" 5$/<*&* )&. &*&$/7+8 )", &" 5$/µµ"&" &', 

!$+,-* . %"+ 7(-1" )* %/2* 5$/µµ" &.4 "$+2µ8 &', 

!$+,-* /, -.0 "4&+)&.+#*( )&' )=)&; "-/4&')' . 

  -7 ! E7@ F ;<C7@ ;C:;D?µ;C7 >9J <:@9J :;@Aµ7>@E9B 

DHI9J 6 E7@ @KDB;@ ?>@ "(!) =  
3

1
 ,  "(F) =  

4

1
  E7@  

"(!"F) =  
5

1
 . 
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!"#$ 3$% %&'()!%  
!" #$%& 

 

 

01234 $ 01234 - 

+.      " (!!F) 
1.    

20

1
  

,.      " ' ( !)AB( !  
2.    

15

2
  

..      " ' ( !)BA( "  
3.    

5

4
  

 
4.    

12

1
  

 
5.    

20

19
  

39CL:;G 6 

 
'()$ 2*  

)<C;>7@ Q KJCLI>QKQ f(x) = KJCx+Qµx. 
 

A. 17 789:;<=;>; ?>@ f(x) + f )) (x) = 0. 
39CL:;G 8 

 
-. 17  SI;<>; >QC ;=<KOKQ >QG ;M78>9µNCQG >QG AI7M@ETG 

87ILK>7KQG >QG f K>9 KQµ;<9 ! (0,1). 
39CL:;G 8 

 
!. 17 SI;<>; >QC >@µT P*IR A@7 >QC 989<7 @KDB;@ Q KDNKQ:  

 P  
2

"
  f +

,
-

.
/
0)  – 2  

2

"
f +

,
-

.
/
0

 = 2. 

39CL:;G 9 
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!"#$ 4$% %&'()!%  
!" #$%& 

 

 

 

'()$ 3* 

%>9C 87I7EL>O 8<C7E7 :<C;>7@ Q E7>7C9µT >OC 
7RI9@K>@EHC KD;>@EHC KJDC9>T>OC >9J SLI9JG 80 µ7RQ>HC 
>QG /0 >L=QG ;C?G 'JE;<9J . -7 :;:9µNC7 ND9JC 9µ7:989@QR;< 
K; 4 EPLK;@G . 
 

FLI9G K; E@PL 

[ – ) 

!RI9@K>@ET %D;>@ET 
%JDC?>Q>7 Fi

45-55 0,2 

55-65 0,5 

65-75  

75-85  

 
$. !C ACOI<U;>; ?>@ Q KD;>@ET KJDC?>Q>7 >QG >I<>QG 

EPLKQG ;<C7@ :@8PLK@7 >QG KD;>@ETG KJDC?>Q>7G >QG 
8IH>QG EPLKQG, C7 SI;<>; >@G >@µNG >QG 7RI9@K>@ETG 
KD;>@ETG KJDC?>Q>7G 89J 7C>@K>9@D9BC K>QC >I<>Q 
E7@ >N>7I>Q EPLKQ . 

39CL:;G 8 
 

-. 17 J89P9A<K;>; >Q µNKQ >@µT >OC 87I78LCO 
:;:9µNCOC . 

39CL:;G 9 
 

!.  &8@PNA9Jµ; >JD7<7 78? >9 :;<Aµ7 >OC 80 µ7RQ>HC 
NC7 µ7RQ>T .  
+. 17 SI;<>; >QC 8@R7C?>Q>7 C7 ND;@ SLI9G 

µ@EI?>;I9 78? 65 E@PL. 
39CL:;G 4 

,. 17 SI;<>; >QC 8@R7C?>Q>7 9 µ7RQ>TG C7 ND;@ 
SLI9G µ;A7PB>;I9 T <K9 >OC 55 E@PHC E7@ 
µ@EI?>;I9 >OC 75 E@PHC . 

39CL:;G 4 
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!"#$ 5$% %&'()!%  
!" #$%& 

 

 

 
 

 

'()$ 4*  
%; NI;JC7 89J NA@C; K>9JG µ7RQ>NG µ@7G 8?PQG, A@7 >9C 
DI?C9 89J ELC9JC C7 8LC; 78? >9 K8<>@ K>9 KD9P;<9, 
:@78@K>HRQE; ?>@ >9 50% 8;I<89J >OC µ7RQ>HC DI;@LU;>7@ 
8;I@KK?>;I9 78? 12 P;8>L, ;CH >9 16% 8;I<89J DI;@LU;>7@ 
P@A?>;I9 78? 10 P;8>L. 
,89RN>9Jµ; ?>@ Q E7>7C9µT >9J DI?C9J >QG :@7:I9µTG ;<C7@ 
E7>L 8I9KNAA@KQ E7C9C@ET . 
$. 17 SI;<>; >9 µNK9 DI?C9 :@7:I9µTG >OC µ7RQ>HC 

E7@ >QC >J8@ET 78?EP@KQ >9J DI?C9J :@7:I9µTG 
>9JG. 

39CL:;G 6 
 

-. 17 ;=;>LK;>;, 7C >9 :;<Aµ7 ;<C7@ 9µ9@9A;CNG . 
39CL:;G 6 

 
!. !C 9@ µ7RQ>NG >QG 8?PQG ;<C7@ 4.000, 8?K9@ µ7RQ>NG 

R7 ELC9JC DI?C9 :@7:I9µTG 78? 14 NOG 16 P;8>L . 
39CL:;G 6 

 
5. 3@7 µNI7,  P?AO NIAOC K>9C E;C>I@E? :I?µ9 >QG 

8?PQG, ELR; µ7RQ>TG E7RJK>NIQK; 5 P;8>L . 17  
SI;<>; 8?K9 µ;>7SLPP;>7@ 9 KJC>;P;K>TG µ;>7S9PTG 
(CV). 

39CL:;G 7 
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!"#$ 1$% %&'()!%  
!" #$%& 

 

 
*&'+% 1$% %&'()!% 

'($)$*&(#+,'-  $(.*/#&0+'- '%'#$-'+-  
!" #$%&- ')+$+./  */,'+./ 
-$11$#. 30 +./)+./ 2001 

'%'#$2.3'). 3$4&3$  !')+,&- ($+5'+$- : 
3$4&3$#+,$  ,$+ -#.+6'+$ -#$#+-#+,&- 

 

 

4'3$ 17  

$.1.  !, - ./,012-.- f 34,56 75158984.6µ- .3 :,5 

;60.2-µ5 ), 2<23 ,5 57=;34>323 <26 : 

! "  )x(fcf(x)c #$%#$ ,  <7=/ c 7158µ526?<@ 516Aµ<@ . 

B=,0;3@ 6,5 

$.2. !" #"$"%&'$()*&* &+, -$.&/)*+, -.0 "%.1.02.34 

5$/6.4&", )&. &*&$/7+8 )", &'4 947*+:' !"#$% ; 

&'()* 7(-1" )&. 5$/µµ" -.0 "4&+)&.+#*( )* %/2* 

-$8&")' . 

  8. ! "  )x(g)x(f)x(g)x(fg(x)f(x) #$&$#%#$  

  9. ! "! " ! "  )x(g)x(gfg(x)f #$#%#  

  :. 
! "

  
)x(g

f(x)(x)gg(x) (x)f

g(x)

f(x)
 

2

$#'$#
%
#
(
)

*
+
,

-
, (g(x) . 0) 

  ;. ! "#!x =1$x1 -1 ,  1 1-2<@, x>0 

  <. ! "#x"µ = ./,x 

=>. ! "#x#$% = -µx  

 B=,0;3@ 6 
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!"#$ 2$% %&'()!%  
!" #$%& 

 

 
*&'+% 2$% %&'()!% 

1.1. !" 5$/<*&* )&. &*&$/7+8 )", &" 5$/µµ"&" &', 

!$+,-* . %"+ 7(-1" )* %/2* 5$/µµ" &.4 "$+2µ8 &', 

!$+,-* /, -.0 "4&+)&.+#*( )&' )=)&; "-/4&')' . 

->?@A $ 

-BCDE>A=A  f 

->?@A 1 

(EF>A G8ED:H:7I >AI f 

8.  2lnx2 ' ,   x > 0 
1.  

2

1

x

1
'  

9.   
x

"µx
 ,            x . 0 

2.  3./,3x 

:.  -µ3x 
3.   

x

x#$%xx"µ
2

&
 

 
4. 

x

1
 

 
5. 

2x

x"µx#$%x &
 

 6. –3./,3x 

B=,0;3@ 7,5 

 

1.2. !, f(x)= 27)&(f'&()1x(
4

1 4 %#& , <7=/ 5 7158µ526?<@ 

516Aµ<@, 2<23 ,5 C13423 2-, 26µD 2=/ 5.  

B=,0;3@ 5 
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!"#$ 3$% %&'()!%  
!" #$%& 

 

 
*&'+% 3$% %&'()!% 

 

4'3$ 27  

#JµKI 
4<Eµ7LE8=M8I 

x i 

(@?N7I 
&µ<EFC

v i  

22 2 
23 4 
24  
25  
26 2 

%2= ;67E5,< 74,5?5 ;4,=,256 =6 
A31µ=?15.43@ 29, 20 71F29, 
-µ31F, 2=/ B5G=/ .3 C5Aµ=H@ 
I3E.4=/ (=C).  
$. !, 8,914J=/µ3 <26 - µ:.- 

A31µ=?15.45 29, 751570,9 
-µ31F, 34,56 24,4  =C, 2<23 : 
8. ,5 C13423 7<.3@ -µ:13@ 34K5, 

A31µ=?15.45 24 =C ?56 
7<.3@ 25  =C 

27 3 

B=,0;3@ 10 
 

9. ,5 /7=E=84.323 2-, 376?152=H.5 26µD ?56 2- ;60µ3.= . 
B=,0;3@ 5 

 
1. !, 8,914J=/µ3 <26 - ;60µ3.=@ 34,56 24,5  =C, ,5 C13423 

7<.3@ -µ:13@ 34K5, A31µ=?15.45 24  =C ?56 7<.3@ 25  =C. 
B=,0;3@ 10 

 
4'3$ 37 
To C01=@ 29, 57=.?3/F, ?5A3,<@ 3? 29, 80 376C52F, µ65@ 
72D.-@ ?07=65@ !31=7=16?D@ &2561345@ 34,56 2=/E0K6.2=, 
11 ?6E0 5EE0 µ6?1<231= 57< 26 ?6E0. L,914J=/µ3 <26 8 
376C023@ :K=/, 57=.?3/:@ µ3 C01=@ µ6?1<231= 57< 14 ?6E0, 
2= 30% 29, 376C52F, :K36 57=.?3/:@ µ3 C01=@ µ6?1<231= 
57< 17 ?6E0, 48 376C023@ :K=/, 57=.?3/:@ µ3 C01=@ 
µ6?1<231= 57< 20 ?6E0 ?56 15% 29, 376C52F, :K36 
57=.?3/:@ µ3 C01=@ 2=/E0K6.2=, 23 ?6E0. 
8. M5 7515.25A=H, 25 ;3;=µ:,5 .3 :,5, 74,5?5 

./K,=2D29, . 
B=,0;3@ 10 
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!"#$ 4$% %&'()!%  
!" #$%& 

 

 
*&'+% 4$% %&'()!% 

 

9. I0A3 376C02-@ ;6?56=H256 ,5 µ325N:136 57=.?3/:@ µ3 
C01=@ µ6?1<231= 29, 20 ?6EF,, ;65N=1326?0 :K36 
71<.A32- =6?=,=µ6?D 376C01/,.- . M5 C13423 26 7=.=.2< 
57< 2=/@ 80 376C023@ 2-@ 72D.-@ 5/2D@ :K36 71<.A32- 
=6?=,=µ6?D 376C01/,.- . 

B=,0;3@ 7 
:. M5 C13A=H, =6 89,43@ 29, 5,26.2=4K9, ?/?E6?F, 2=µ:9, 

2=/ ?/?E6?=H ;65810µµ52=@ .K326?F, ./K,=2D29,, 865 
25 ;3;=µ:,5 2=/ 71=CEDµ52=@ . 

B=,0;3@ 8 
 
4'3$ 47  
%3 :,5 .K=E34= µ3 400 µ5A-2:@ ;6;0.?=,256 - 588E6?D ?56 - 
85EE6?D 8EF..5. I0A3 µ5A-2D@ 34,56 /7=K139µ:,=@ ,5 
7515?=E=/A34 2=/E0K6.2=, µ45 57< 26@ 751570,9 >:,3@ 
8EF..3@ . !7< 2=/@ 751570,9 µ5A-2:@ 340 7515?=E=/A=H, 
2-, 588E6?D 8EF..5 ?56 240 2- 85EE6?D 8EF..5. 
&76E:8=/µ3 2/K545 :,5 µ5A-2D . O&.29 ! 2= 3,;3K<µ3,= ,5 
7515?=E=/A34 2-, 588E6?D 8EF..5 ?56 L ,5 7515?=E=/A34 
2- 85EE6?D 8EF..5. 
8. M5 3>320.323 5, 25 3,;3K<µ3,5 ! ?56 L 34,56 

5./µC4C5.25. 
B=,0;3@ 5 

9. M5 57=;34>323 <26 : 

 "(L-!)/ 
5

3
 

B=,0;3@ 5 
 

:. M5 C13423 2-, 76A5,<2-25 = µ5A-2D@ ,5 7515?=E=/A34 
µ<,= 2-, 588E6?D 8EF..5. 

B=,0;3@ 8 
 

;. M5 C13423 2-, 76A5,<2-25 = µ5A-2D@ ,5 7515?=E=/A34 
µ45 µ<,= >:,- 8EF..5 57< 5/2:@ . 

B=,0;3@ 7 
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!"#$ 1$% %&'()!%  
!" #$%& 

 

 

 
$'()*#&+,-.  -%-#$.-,. !" #$%&.  

-/,$,(*  )*0-,(* 
#+,#& 28 1$2(* 2002 

-%-#$3(1-/(  1$4&1$ !-/,0&. '$,5-,$.: 
1$4&1$#,0$  0$, .#(,6-,$ .#$#,.#,0&.

.*/()( .-),57/ :  #-..-+,. (4) 

 

4-1$ 18

$.  A* +,-./0-+µ1 234 x1,x2,…,xk 15674 -4 34µ/* µ47* 

µ13789:3;* #, ,-+ 7<-=> 37 >3-µ7 162*  ?15@µ73-* 

µ1@/.-+* 6,  2,-+ k,6  µ:  µ:?164A-5  <+04A-5  7=4.µ-5 

µ1 k ! 6. 

9.  B4 -6-µ>C1374 7,29+3: 0+D623:37 6i ,  ,-+ 763403-4D15 
03:6 34µ; xi , i = 1,2,…,k; 

18:;<=> 3 

?. B4 -6-µ>C1374 0D134A; 0+D623:37 fi 3:* 34µ;* xi  ,  

i = 1,2,…,k; 

18:;<=> 3 

@. E7 7,-?15F131 234 : 

 i)  0 ! fi ! 1   @47 i = 1,2,…,k  
 

ii) f1 + f2 + …+ fk = 1. 

18:;<=> 4   
 

A.1. G47 -,-47?;,-31 70+µ8587037 µ137FH 3-+* 16?1D2µ167 
!, I 162* ?14@µ734A-H DJ=-+ K 67 7,-?15F131 234 : 

  " (! " I) = "(!) + "(I).     

18:;<=> 8  
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!"#$ 2$% %&'()!%  
!" #$%& 

 

 

A.2. 9. E7 ?J0131 3-6 A9704A2 -=40µ2 3:* ,4.7623:37* 162* 

16?1D-µ/6-+  ! A>,-4-+ ?14@µ734A-H DJ=-+ K. 

18:;<=> 5 

  ?. E7 ?J0131 34* 7=4.µ:34A/* 34µ/* 3M6 ,7=7A>3M 

,4.76-3;3M6 : 

  i) P(K)  ii) " (#).  

18:;<=> 2  

 
4-1$ 28  

)561374 : 0+6>=3:0: f(x) = 
1x

x2

$
. 

 
9. E7 8=1531 3- ,1?5- -=40µ-H 3:* 0+6>=3:0:* f. 

18:;<=> 4  
 

?. E7 +,-9-@50131 3- 2=4- )x(flim
3x%

. 

18:;<=> 4  
 

@. E7 8=1.15 : ,=J3: ,7=>@M@-* 3:* f. 
18:;<=> 7  

 
<. E7 8=1.-H6 -4 1<7,32µ161* 3:* A7µ,H9:* 3:* 0+6>=3:0:* f ,-+ 

15674  ,7=>99:91* 03:6 1+.157 y = 2x + 5. 
18:;<=> 10  

 
4-1$ 38 
N67 ,=-O26 ,M915374 01 10 ?47<-=134A> A73703;µ737 034* 
,7=7A>3M 34µ/*, 01 &+=J : 
8, 10, 13, 13, 15, 16, 18, 14, 14, 9. 
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!"#$ 3$% %&'()!%  
!" #$%& 

 

 

9. E7 +,-9-@50131 3: µ/0: 34µ;, 3: ?4>µ10- A74 3:6 
1,4A=73-H07 34µ; . 

18:;<=> 6 
 

?. E7 +,-9-@50131 3- 1H=-*, 3:6 3+,4A; 7,2A940: A74 3-6 
0+6319103; µ1378-9;* . 

18:;<=> 6 
 

@. !6 -4 34µ/* 3-+ ,=-O263-* 01 297 37 A73703;µ737 
+,-03-H6 /A,3M0: 10%, 67 1F13>0131 76 .7 µ13789:.15 
- 0+6319103;* µ1378-9;*. 

18:;<=> 13 
 
4-1$ 48  
N03M  ! ,I  ?H-  16?1D2µ167  162* ?14@µ734A-H  DJ=-+  K  
µ1  "(!) + "(I) & 2"(! ' I). 
 
 

)561374 7A2µ7 : 0+6>=3:0: : 
 

f(x) = (x - P(A"B))3 - (x - P(A'B))3 ,    x ( R. 
 

9. E7 ?15F131 234 P(A'B) & P(A"B). 
18:;<=> 5  

 
?. E7 ?15F131 234 : 0+6>=3:0: f(x) ,7=-+04>C14 µ/@403- 

03- 0:µ15- 
2

)B(P)A(P
x

$
) . 

18:;<=> 13  
 

@. &>6 37 16?1D2µ167 !, I 15674 70+µ8587037, 67 ?15F131 

234 f(P(A)) = f(P(B)). 
18:;<=> 7  
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!"#$ 1$% %&'()!%  
!" #$%& 

 

 
*&'+% 1$% %&'()!% 

'($)$*&(#+,'-  $(.*/#&0+'- '%'#$-'+-  

!" #$%&- ')+$+./  */,'+./ 

('1(#& 4 +./*+./ 2002 

'%'#$2.1'). 1$3&1$  !')+,&- ($+4'+$- : 

1$3&1$#+,$  ,$+ -#.+5'+$ -#$#+-#+,&- 

 

 

3'1$ 16 

 

$1. ,-./ µ01 23456.727 µ/ 8/90: :6;2µ:< ! =>?/.1; 

234/@AB ; 

16789:; 4 

 

A2. ,-./ µ01 23456.727 f =>?/.1; ?4720CB 1<D:321 2/ >41 

9;52.7µ1 ) .:3 8/90:3 :6;2µ:< .7B E1; 8-./ ?4720CB 

FG04:321; 

16789:; 4 

 

$3.  H1 18:9/0D/./ -.; 7 8165?C?:B .7B .13.:.;EAB 

23456.727B f(x)=x /041; fI(x)=1. 

16789:; 10 

 

<1.  %/ µ;1 E1.14:µA 23@4:.A.C4 :; .;µ>B .7B µ/.1J=7.AB 

/041; x1, x2,...,xk µ/ 23@4-.7./B 41, 42,...,4k 14.02.:;@1 

E1; 4 /041; .: 8=AG:B .C4 8161.76A2/C4 . 

 ,KB :60L/.1; 7 µ>27 .;µA x  ; 

16789:; 4 
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!"#$ 2$% %&'()!%  
!" #$%& 

 

 
*&'+% 2$% %&'()!% 

<2. !" #$%&'(' )(* ('($%+,- )". (* /'0µ'1* 2*3 

"/*4*35'0 )3µ246$71*1(". (" 32%$8*1(" /'1%. 

 &54 2/ E5G/ .;µA x1, x2,...,x4 /4-B 234-=:3 9/9:µ>4C4 9K2:3µ/ 

9;1F:6/.;EA J16<.7.1 8:3 /EF65L/.1; µ/ .:3B 234./=/2.>B 

2.5Gµ;27B (J16<.7.1B) w1, w2,...,w4 .-./ 14.0 .:3 16;Gµ7.;E:< 

µ>2:3 @672;µ:8:;:<µ/ .:4 .................. .................. µ>2: A .................. 

µ>2: 8:3 J602E/.1; 18- .:4 .<8: x = .................. . 

16789:; 3 

 

3'1$ 26 

 

)04/.1; 7 23456.727 f(x)=1x(2-x), 1! (R. . 

$. H1 J6/0./ .74 .;µA .:3 1 K2./ 7 /F18.:µ>47 .7B 

?61F;EAB 81652.127B .7B 23456.727B f 2.: 27µ/0:  

.7B +(0, f(0)) 41 2@7µ1.0L/; µ/ .:4 5D:41 xIx ?C401 

45". 

16789:; 10 

 

<. M;1 1=1/2, 41 J6/0./ : 

=. .74 /D02C27 .7B /F18.:µ>47B .7B ?61F;EAB 81652.127B  

  .7B 23456.727B f 2.: 27µ/0: .7B (1, f(1)). 

16789:; 5 

 

>.  .1 1E6-.1.1 .7B 23456.727B f.  

16789:; 10 
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!"#$ 3$% %&'()!%  
!" #$%& 

 

 
*&'+% 3$% %&'()!% 

3'1$ 36 

%.: 9;8=14- 2@Aµ1 904/.1; .: 8:=<?C4: 1G6:;2.;EK4 

2@/.;EK4 23@4:.A.C4, 8:3 816:32;5L/; .7 J1Gµ:=:?01 µ01B 

:µ591B µ1G7.K4 2.: 

µ5G7µ1 .7B (2.:601B . $ 

J1Gµ:=:?01 E3µ104/.1; 18- 

10 µ>@6; 20. )04/.1; -.; 10 

µ1G7.>B >@:34 J1Gµ- 

µ/?1=<./6: A 02: .:3 12 E1; 

µ;E6-./6: .:3 14. 

 

 

 =. H1 18:9/0D/./ -.; : 16;Gµ-B .C4 µ1G7.K4 /041; 50. 

16789:; 8 

 >. H1 J6/0./ .7 9;5µ/2: . 

16789:; 5 

 

 ?. H1 E1.12E/352/./ .: ;2.-?61µµ1 23@4:.A.C4 . 

16789:; 7 

 

 9. &8;=>?:3µ/  .3@101  18- .: 9/0?µ1  .C4 50  µ1G7.K4  

  >41 µ1G7.A . H1 J6/0./ .74 8;G14-.7.1 : µ1G7.AB 41 

 >@/; J1Gµ- µ/?1=<./6: A 02: .:3 16. 

16789:; 5 

 

Pappas Ath..............page  21



!"#$ 4$% %&'()!%  
!" #$%& 

 

 
*&'+% 4$% %&'()!% 

3'1$ 46 

N2.C O={1, 2, 3, 6} 9/;?µ1.;E-B @K6:B . 

$.  H1 9;E1;:=:?A2/./ 8:;:; 18- .:3B 8161E5.C .<8:3B µ8:6:<4 

41 G/C67G:<4 E1.5==7=:; E1; 8:;:; -@; ?;1 41 /EF652:34 .74 

8;G14-.7.1 E5G/ 2.:;@/;K9:3B /49/@:µ>4:3 k .:3 O. 

 i) P(k)=
k

1
  ii) "(k)=

2

1
k

   iii) P(k)=
k2

1
 

16789:; 8 

 

<.  +; 8161.76A2/;B µ;1B µ/.1J=7.AB # /041; :; 

1E-=:3G/B :  

1, 1, 7, k, k, 3, 3, 3 

 -8:3 k /041; 2.:;@/;K9/B /49/@-µ/4: .:3 O, µ/ 

8;G14-.7.1 P(k) = 
k2

1
. 

 )04:4.1;  .1  /49/@-µ/41  !, P  .:3  9/;?µ1.;E:<  @K6:3  O,   

 -8:3 

 !={k!O : 7 /8;E61.:<21 .;µA .C4 8161.76A2/C4  .7B 

µ/.1J=7.AB # /041; Q0=3}  E1; 

 P={k!O : 7 µ>27 .;µA x  = 2,5}. 

 =. H1 81612.1G:<4 µ/ 141?61FA  .1 /49/@-µ/41 ! E1; P. 

16789:; 8 

 

 >. H1 J6/0./ .;B 8;G14-.7./B P(A), P(B) E1; P(!#P). 

16789:; 9 
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!"#$ 1$% %&'()!%  
!" #$%& 

 

 

$'()*#&+,-.  -%-#$.-,. !" #$%&.  
&/-+&.,(*  -0,$,(* )*1-,(* 

#+,#& 27 /$2(* 2003 
-%-#$3(/-0(  /$4&/$ :  

 /$4&/$#,1$  1$, .#(,5-,$ .#$#,.#,1&. 
!-0,1&. '$,6-,$.

.*0()( .-),670 :  #-..-+,. (4) 

 

4-/$ 18

$.  *+ +,-./01/2/ 324 5 ,+67898-: 25: ;<=7625;5: f(x) = x 
/0=+4 f>(x) = 1. 

/89:;<= 8 

>.  ?32/ µ4+ ;<=7625;5 f ;/ @=+ .47;25µ+ ) 2-< ,/.0-< 
-64;µ-A 25: B@8/2+4 8=5;09: +A1-<;+ C+4 ,32/ 8=5;09: 
DE0=-<;+; 

/89:;<= 6 

!.  *+ .F;/2/ 2-= -64;µ3 25: .4+µ@;-< (.) /=3: ./08µ+2-: 
= ,+6+256G;/9= . 

/89:;<= 6 

6. !" #"$"%&'$()*&* &+, -$.&/)*+, -.0 "%.1.02.34, 
5$/6.4&", )&. &*&$/7+8 )", &' 19:' !"#$% ; &'()* 
7(-1" )&. 5$/µµ" -.0 "4&+)&.+#*( )* %/2* -$8&")' . 

?. H- /A6-: /0=+4 µ@26- E@;5: . 

@. $ .4+CAµ+=;5 /CD67I/2+4 µ/ 24: 0.4/: µ-=7./: µ/ 
24: -,-0/: /CD67I-=2+4 -4 ,+6+256G;/4: . 

A. (;JA/4 (f(g(x)))> = f> (g(x)) . g> (x) 

3,-< f , g ,+6+8980;4µ/: ;<=+62G;/4: . 

;. )A- /=./J3µ/=+ ! C+4 K 2-< 0.4-< ./48µ+24C-A 
JF6-<  L B@8-=2+4 +;<µM0M+;2+, 32+= ! ! K =  " . 

<. H- C<CB4C3 .4786+µµ+ J65;4µ-,-4/02+4 µ3=- 84+ 25 
86+D4CG ,+67;2+;5 29= ,-;-24CF= µ/2+MB52F= . 

/89:;<=  5 
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!"#$ 2$% %&'()!%  
!" #$%& 

 

 

4-/$ 28  
 

%2- ;ABB-8- C+E5852F= /=3: B<C/0-< 2- 55% /0=+4 
8<=+0C/:,  2- 40% 29= C+E5852F= /0=+4 D4B3B-8-4 C+4 2- 
30% /0=+4 8<=+0C/: D4B3B-8-4 . &,4B@8-<µ/ 2<J+0+ @=+= 
C+E5852G 84+ =+ /C,6-;9,G;/4 2- ;ABB-8- ;/ C7,-4+ 
/,426-,G . 

*+ <,-B-80;/2/  24: ,4E+=3252/: - C+E5852G: =+ /0=+4 :  

 ?. 8<=+0C+ G D4B3B-8-: 
/89:;<= 5 

 @. 8<=+0C+ C+4 3J4 D4B3B-8-: 
/89:;<= 5 

 A. 7=.6+: C+4 D4B3B-8-: 
/89:;<= 7 

 ;. 7=.6+: G D4B3B-8-: . 
/89:;<= 8 

4-/$ 38

)0=/2+4 5 ;<=7625;5 f(x) = 
12 #x

x
 

$. !" 5$/<*&* )&. &*&$/7+8 )", &. 5$/µµ" -.0 
"4&+)&.+#*( )&' )=)&; "-/4&')' . 

 H- ,/.0- -64;µ-A 25: ;<=7625;5: /0=+4 2- ;A=-B- : 
 ?.  R @.  (-1,1)  A.  R- {-1,1}  ;. (1, + O) 

/89:;<= 5 

>. *+ +,-./01/2/ 324  f>(x)<0 84+ C7E/ x 2-< ,/.0-< 
-64;µ-A 25: . 

/89:;<= 7 
!.  *+ <,-B-80;/2/ 2-  $ %& ')x(fxlim

x
()

#*
1

1
 

/89:;<= 6 
 

6. *+ M6/02/ 25 89=0+ ,-< ;J5µ+20I/4 5 /D+,2-µ@=5 25: 

86+D4CG: ,+67;2+;5: 25: f  ;2- ;5µ/0- (0, f(0)) µ/ 2-= 
71-=+ x>x . 

 /89:;<= 7 
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!"#$ 3$% %&'()!%  
!" #$%& 

 

 

4-/$ 48  
%2-= ,0=+C+ ,-< +C-B-<E/0 ,+6-<;47I/2+4  5 J65µ+24CG 

 2-<: 8-=/0: , ;/ &<6F , ./08µ+2-: @14 µ+E52F= 
-

,+6-JG +,3
25: ,6F25: 2715: ( µ7.+ !) C+4 @14 µ+E52F= 25: ./A2/65:  
2715: (-µ7.+ K) /=3: P<µ=+;0-< .  
 

(µ:;? $  (µ:;? >  
1 7 
8 14 
9 6 
5 4 
3 12 
4 5 

  

?. *+ <,-B-80;/2/ 25 µ@;5 24µG C+4 2 µ/;- 29= 
,+6+256G;/9= C7E/ -µ7.+: . 

@. : ,6-: 25= -µ-4-8@=/4+ 24: 
.A- -µ7./: .   

A. ,+6+2G65;5 25: -µ7.+: ! 80=/4 +A15;5 
20%  C+4 -4 ,+6+256G;/4: 25: -µ7.+: K +<15

 

;.  9: ,6-: 25= -µ-4-8@=/4+ 24: 
.A- -µ7./: µ/ 2+ =@+  ./.-µ@=+ .  

 

(6&!,-. (AB? C8D= <E<C?FGµ<98D=)

5 .47 

/89:;<= 6 

*+ ;<8C60=/2/ µ/2+1A 2-<: 9

/89:;<= 5 

!= ;/ C7E/ 
E-A= C+27 

5 &<6F 5 C7E/ µ0+ , ,F: .4+µ-6DF=-=2+4 -4 =@/: µ@;/: 
24µ@: 29= .A- -µ7.9= ;  

/89:;<= 8 

*+ ;<8C60=/2/ µ/2+1A 2-<:

/89:;<= 6 
 

 

1. %2- 2/267.4- =+ 867Q/2/ µ3=- 2+ ,6-C+2+6C24C7 
(5µ/6-µ5  =+ µ5= 2+ =0+, /1/2+I3µ/=- µ7E5µ+). H+ E@µ+2+
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!"#$ 1$% %&'()!%  
!" #$%& 

 

 

'($)$*&(#+,'-  
$(.*/#&0+'-  '%'#$-'+- !" #$%&-  

&1'0&-+./  ')+$+./ */,'+./ 
('1(#& 3 +./*+./ 2003 
'%'#$2.1').  1$3&1$ :  

1$3&1$#+,$  ,$+ -#.+4'+$ -#$#+-#+,&- 
!')+,&- ($+5'+$-

-/).*. -'*+56) :  #'--'0+- (4) 

 

3'1$ 17

$.  *+, -./ 01µ23456µ,7+89 :;-:<=µ:;, ! 8,+ !> :;=? 
-:+@µ,7+8/. <A5/1 B, ;, ,2/-:CD:7: =7+ +0<.:+ :  

" ( !> ) = 1 – " ( ! ) 
 

1789:;< 9 

=.  !" #$%&'(' )(* ('($%+,- )". (* #$%µµ" /*0 "1(,)(*,2'3 )(4 
)5)(6 "/%1(4)4. 

 
EC, 01;957404 f :C;,+ 2,5,@6@C0+µ4 0: F;, 04µ:C/ x0 7/1 
2:-C/1 /5+0µ/. 74?, ,; 1295<:+ 7/ : 

>.  
h

)h(f)hx(flim 0
0h

!"
#

, h $ R ,  h % 0  8,+ 7/ =5+/ ,17= 

:C;,+ 25,@µ,7+8=? ,5+Gµ=? 
 

?.  
h

)x(f)hx(flim 00
0h

!!
#

, h $ R ,  h % 0    

 

@.  
h

)x(f)hx(flim 00

0h

!"
#

, h $ R ,  h % 0  8,+ 7/ =5+/ ,17= 

:C;,+ 25,@µ,7+8=? ,5+Gµ=? 
 

:.  
h

)h(f)hx(flim 0

0h

""
#

, h $ R ,  h % 0 . 

1789:;< 5 
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!"#$ 2$% %&'()!%  
!" #$%& 

 

 

 

!.  !" #$%&'(' )(* ('($%+,- )". (* #$%µµ" /*0 "1(,)(*,2'3 )(4 
)5)(6 "/%1(4)4. 

 
EF75/ GF04? :;=? 01;=3/1 -:-/µF;6; :C;,+ : 
>. 7/ :.5/? 
?. 4 -+9µ:0/? 
@. 4 -+,8.µ,;04 
:. 4 712+8J ,2=83+04. 

1789:;< 5 

5. K, /5C0:7: 7/ 01;7:3:07J µ:7,L/3J? :;=? 01;=3/1 
2,5,745J0:6;. 

1789:;<  6 
 

3'1$ 27  

)C;:7,+ 4 01;957404   1x)x(f 2 !& . 

>. K, L5:G:C 7/ 2:-C/ /5+0µ/. 74?. 

1789:;< 5 
 

?. K, -:CD:7: =7+ / 51Gµ=? µ:7,L/3J? 74? f, =7,; x=3, +0/.7,+ µ:  

 
4

23
 . 

1789:;< 10 

@. !;   h(x) =  
2x

3)x(f
  

!

!
@+, x % 2, ;, 12/3/@C0:7: 7/ .  )x(hlim 

2x#

1789:;< 10 

3'1$ 37 
M</1µ: 30 0N,C5:? µF0, 0’ F;, -/<:C/, ,5+Gµ4µF;:? ,2= 7/ 1 F6? 7/ 
30. &2+3F@/1µ: 074; 7.<4 µC, 0N,C5,. M076 ! 7/ :;-:<=µ:;/ / 
,5+Gµ=? 74? 0N,C5,? ;, :C;,+ 957+/? 8,+ O 7/ :;-:<=µ:;/ / ,5+Gµ=? 
,17=? ;, :C;,+ 2/33,2390+/ 7/1 5.  
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!; !>, O> :C;,+ 7, 01µ23456µ,7+89 :;-:<=µ:;, 76; ! 8,+ O 

,;7+07/C<6?, ;, 12/3/@C0:7: 7+? 2+G,;=747:? : 

>.  )B(P,)!("  

1789:;< 6 

?.   )O!(" '

1789:;< 6 

@.    )>O!(" '

1789:;< 6 

:.   ( ) ( )( )   >O!OA>P  *'*

1789:;< 7 

3'1$ 47  
H/ L95/? :;=? -:C@µ,7/? µ,G47A; 318:C/1 ,8/3/1G:C 
8,;/;+8J J 2:5C2/1 8,;/;+8J 8,7,;/µJ . 
H/ 50% 76; µ,G47A; 7/1 -:C@µ,7/? F</1; L95/? 7/ 2/3. 
65 Kg, :;A 2:5C2/1 7/ 47,5% ,17A; F</1; L95/? ,2= 65 Kg 
F6? 75 Kg. 
 

>. K, 12/3/@C0:7: 74 µF04 7+µJ , 74 -+9µ:0/ 8,+ 74; 712+8J  
,2=83+04 7/1 L95/1? 76; µ,G47A; 7/1 -:C@µ,7/? . 

1789:;< 6 

?. K, :D:790:7:  ,; 7/ -:C@µ, :C;,+ /µ/+/@:;F? .  

1789:;< 6 

@. K, 12/3/@C0:7: 7/ 2/0/07= 76; µ,G47A; 7/1 -:C@µ,7/? , 
2/1 F</1; L95/? ,2= 55 Kg F6? 70 Kg. 

1789:;< 6 

:. I ,5+Gµ=? 76; µ,G47A; 7/1 -:C@µ,7/? ,17/. 2/1 F</1; 
L95/? ,2= 55 Kg F6? 60 Kg, :C;,+ 27. K, 12/3/@C0:7: 7/ 
0.;/3/ 76; µ,G47A; 7/1 -:C@µ,7/? . 

1789:;< 7 
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!"#$ 1$% %&'()!%
!" #$%&

*&'+% 1$% %&'()!%

$'()*#&+,-. -%-#$.-,. !" #$%&. 
&/-+&.,(*  -0,$,(*  )*1-,(*

#+,#& 25 /$2(* 2004
-%-#$3(/-0(  /$4&/$ : 

 /$4&/$#,1$  1$, .#(,5-,$ .#$#,.#,1&.
!-0,1&. '$,6-,$.

.*0()( .-),670 :  #-..-+,. (4)

4-/$ 18

$. ,-  -./0123141  546  7  .-89:;:/<  47<  =4->18?<   =@A9847=7<
 f(x) = c  12A-6 2=7 µ1 0.

/89:;<= 8

>. ,- 0B=141 4/A /86=µ5 47< =@ACD16-< µ6-< =@A9847=7< f
=4/ =7µ12/ x0 4/@ .102/@ /86=µ/E 47< .

/89:;<= 5

!. ,- D-8-F4782=141 46< .8/49=16< ./@ -F/G/@>/EA
:89H/A4-< =4/ 41489065 =-< 47 GC37 .?@AB ? ):C8=
02.G- =4/ :89µµ- ./@ -A46=4/6D12 =1 F9>1 .854-=7 .

D. $ =@DA5474- 47< 46µ?< x i µ6-< µ14-IG74?< 5 12A-6
-8A746F5< -86>µ5< .

E. %47A F-A/A6F? F-4-A/µ? 4/ 95% 4;A .-8-478?=1;A

I82=F14-6 =4/ 069=47µ- ( x! ! s, x! + s), 5./@ x!  12A-6

7 µC=7 46µ? 4;A .-8-478?=1;A F-6 s 7 4@.6F? 4/@<
-.5FG6=7 .

F. !A 06-68C=/@µ1 47 =@DA5474- 9 i µ6-< µ14-IG74?< 5
µ1 4/ µC:1>/< 9 4/@ 012:µ-4/<, .8/FE.416 7 =D146F?
=@DA5474- f i 47< 46µ?< x i   . 

/89:;<= 6
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6. %4/A .-8-F94; .2A-F- 4- ! F-6 J =@µI/G2K/@A
1A01D5µ1A- 1A5< .1689µ-4/< 4ED7<. %47 .AGHI ,
-A-:89H/A4-6 069H/81< =DC=16< :6- 4- ! F-6 J
06-4@.;µCA1< =47A F/6A? :GB==- F-6 =47 .AGHI ,,
=DC=16< 06-4@.;µCA1< =47 :GB==- 4;A =@A5G;A. 

,- :89L141 =4/ 41489065 =-< 4- :89µµ-4- 47< .AGHI= , F-6
02.G- =1 F9>1 :89µµ- 4/A -86>µ5 47< .AGHI= ,, ./@
-A46=4/6D12 =47A 206- 06-4E.;=7. 

.AGHI , .AGHI ,,

D .8-:µ-4/./6124-6 CA- 4/@G9D6=4/A
-.5 4- !, J

1 !"J

E .8-:µ-4/./6124-6 4/ ! -GG9  5D6 4/ J 2 ! ! J

F .8-:µ-4/./6/EA4-6 =@:D85A;< 4- !
F-6 J

3 (!#J)M

4 !#J

%47 .AGHI ,, .186==1E16 µ2- =DC=7.

/89:;<= 6

4-/$ 28 

)2A14-6 7 =@A9847=7 f µ1 4E./ 
3x

3x4x
)x(f

2

!

$!
% .

$. ,- I81241 4/ .102/ /86=µ/E 47< f .

/89:;<= 10
B. ,- @./G/:2=141 4/ )x(flim

3x&
.

/89:;<= 15
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4-/$ 38

%47A «!446F? /05» 13@.7814/EA4-6 F->7µ186A9 200 D6G6901<
/D?µ-4-, 4- /./2- 06-AE/@A -.5 5 C;< 45 D6G65µ148- . $
06-A@5µ1A7 -.5=4-=7 =1 D6G65µ148- -.5 4- /D?µ-4- -@49
.-8/@=69K14-6 =47A .8B47 =4?G7 4/@ .2A-F- :

NG9=16<
=1  DGµ.

NCA48/
FG9=7<

x i

%@DA5474-

 9 i   =1  DGµ.

%D146F?
=@DA5474-

f i%

!>8/6=46F?
%@DA5474-

  0 i =1 DGµ.

!>8 .  %D14 .
%@DA5474-

F i%
[5, 15) 60
[15, 25) 68
[25, 35) 180
[35, 45)
%EA/G/ 200

$. ,- µ14-HC8141 =4/ 41489065 =-< 4/A .-8-.9A;
.2A-F- F-6 A- =@µ.G78B=141 46< 46µC< 4;A -A42=4/6D;A
µ1:1>BA .

/89:;<= 10
>. ,- =D1069=141 4/ 6=45:8-µµ- (xi , fi%) F-6 4/ ./GE:;A/

=D146FBA =@DA/4?4;A.
/89:;<= 5

!. ,- I81241 47 µC=7 46µ? x! . 

/89:;<= 5
6. ,- I81241 4/ .G?>/< 4;A /D7µ94;A ./@ 06-AE/@A

-.5=4-=7 4/@G9D6=4/A 25 D6G6/µC48;A .
/89:;<= 5

4-/$ 48 

)2A14-6 7 =@A9847=7 f µ1 4E./ 10xx
2

5
x2)x(f 23

$$!% . 

+6 .6>-A54741< P(A) F-6 P(B) 0E/ 1A01D/µCA;A ! F-6 J 1A5<
016:µ-46F/E DB8/@ O  12A-6 2=1< µ1 46< 46µC< 4/@ x, =46< /./21< 7 f CD16
-A42=4/6D- 4/.6F5 1G9D6=4/ F-6 4/.6F5 µC:6=4/.
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$. ,- 0123141 546 
3

1
)J(PF-6

2

1
)A(P %%

/89:;<= 9

>. P6- 46< .-8-.9A; 46µC< 4;A P(A),  P(B) F->B< F-6 :6-

P(A#B) =
3

2
, A- I81241 46< .6>-A54741< :

i.   P(A"B)
ii.  P(A-B)
iii. P[(A"B)M]
iv.  P[(A-B) # (J-!)] .

/89:;<= 16

(6&!,-. (FJD A8K= <L<ADM8µN98K=)

1. %4/ 4148906/ A- :89L141 µ5A/ 4- .8/F-4-8F46F9 (7µ18/µ7A2-,
1314-K5µ1A/ µ9>7µ-). ,- µ7A -A46:89L141 4- >Cµ-4- =4/
4148906/. *- =D?µ-4- ./@ >- D87=6µ/./6?=141 =4/ 4148906/
µ./8/EA A- :2A/@A F-6 µ1 µ/GEI6.

2. ,- :89L141 4/ /A/µ-41.BA@µ5 =-< =4/ .9A; µC8/< 4;A
H;4/-A46:89H;A, -µC=;< µ5G6< =-< .-8-0/>/EA. N-µ69 9GG7
=7µ12;=7 01A 1.648C.14-6 A- :89L141.
N-49 47A -./DB87=? =-< A- .-8-0B=141 µ-K2 µ1 4/ 4148906/
F-6 4- H;4/-A42:8-H-, 4- /./2- F-6 >- F-4-=48-H/EA µ149 4/
.C8-< 47< 13C4-=7<. 

3. ,- -.-A4?=141 @A8 A<AO:;JB @D= =1 5G- 4- >Cµ-4-.
4. N9>1 GE=7 1.6=47µ/A6F9 41Fµ786;µCA7 12A-6 -./01F4?.
5. )698F16- 13C4-=7<: 4816< (3) B81< µ149 47 06-A/µ? 4;A

H;4/-A46:89H;A.
6. #85A/< 0@A-4?< -./DB87=7<: µ149 47 10.30M .8;6A?.

K$)& -',#*5,$

#-)(. /&0*/$#(.
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!"#$ 1$% %&'()!%
!" #$%&

*&'+% 1$% %&'()!%

'($)$*&(#+,'-  $(.*/#&0+'- '%'#$-'+- 
!" #$%&- &1'0&-+./ ')+$+./ */,'+./

#'#$0#& 7 +./*+./ 2004
'%'#$2.1').  1$3&1$ : 

1$3&1$#+,$  ,$+ -#.+4'+$  -#$#+-#+,&-
!')+,&- ($+5'+$-

-/).*. -'*+56) :  #0'+- (3)

3'1$ 17

$. !, ! -./ 0 12,./ 345 1,3167µ1,. 1,78 31/9µ.:/-54 6;<5= > µ1
!!0, :7:1 ,. .?5312@1:1 7:/ "(!) " "(0).

1789:;< 7

=. >. A7:1 B,. ?12<.µ. 5,5µCD1:./ ?12<.µ. :46E8;
?. F. 3;G1:1 :5, 5</Gµ7 :5= 31/9µ.:/-54 6;<5= 1,78

?1/<Cµ.:58 :46E8.
1789:;< 6 

!. !" #"$"%&'$()*&* &+, -$.&/)*+, -.0 "%.1.02.34,
5$/6.4&", )&. &*&$/7+8 )", &' 19:' !"#$% ; &'()*
7(-1" )&. 5$/µµ" -.0 "4&+)&.+#*( )&' )<)&; "-/4&')' .

>. !, 1
 x  x  

 )x(flim 
0

!#
$

   -./  2
 x  x   

 )x(glim 
0

!#
$

,  

:7:1  21
 x  x  

 g(x))  )x(f( lim 
0

!!#%
$

 .

?. H2. G=,C<:EGE f µ1 ?1325 5</Gµ54 ! IBµ1 7:/
?.<5=G/CD1/ :5?/-7 1IC6/G:5 G:5 x1&A, 7:.,
f(x)"f(x1) 9/. -CJ1 x G1 µ/. ?1</56K :5= x1 . 

@. (G641/ (f(x)%g(x))" = f"(x)%g(x) + g"(x)%f(x), 7?5= f -./
g ?.<.9L92G/µ18 G=,.<:KG1/8 .

:.  (G641/ ' ( 0 x  µ1     
x

1
  M x )#  .

;. N/. 345 G=µ?IE<Lµ.:/-C 1,3167µ1,. ! -./ !M 1,78
31/9µ.:/-54 6;<5= >  /G641/   "(!M) = 1 + " (!).

AB. *5 µB:<5 3/.G?5<C8 ;CD7< /G54:./ µ1 :E 3/.O5<C :E8
1IC6/G:E8 ?.<.:K<EGE8 .?7 :E µB9/G:E ?.<.:K<EGE.

1789:;< 12
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3'1$ 27 

)2,1:./ E G=,C<:EGE  f  µ1 :4?5  
xe

2x
)x(f 

*
# .

>. F. P<12:1 :E µ5,5:5,2. -./ :. .-<7:.:. :E8 G=,C<:EGE8.

1789:;< 9

?. F. .?5312@1:1 7:/ 
xe

1
 (x) M f )x(f #*  .

1789:;< 8

@. F. P<12:1 :E, 1@2GLGE :E8 1O.?:5µB,E8 :E8 9<.O/-K8
?.<CG:.GE8 :E8 f G:5 GEµ125 ! (0, f(0)).

1789:;< 8

3'1$ 37

$ µBGE :/µK :L, P.Jµ;, ?5= ?K<., 5/ 25 µ.JE:B8 :E8 NM :C@E8 1,78
'=-125= G:. H.JEµ.:/-C 12,./ 14, 1,; E µBGE :/µK :L, P.Jµ;, :L,
10 µ.JE:;, ?5= ?.<5=G2.G., :E µ/-<7:1<E P.Jµ5I592. 12,./ 11.

>. F. P<12:1 :E µBGE :/µK :E8 P.Jµ5I592.8 :L, 15 =?7I5/?L,
µ.JE:;,.  

1789:;< 12

?. !, :5 CJ<5/Gµ. :L, :1:<.9;,L, :L, P.Jµ;, :L, 25 .=:;,
µ.JE:;, 12,./ 5000, ,. P<12:1 :5 G=,:1I1G:K µ1:.P5IK8 (CV).

1789:;< 13

3'1$ 47 
QG:L > = {1, 2, 3, 4, 5, 6} 5  31/9µ.:/-78  6;<58 :E8 <2RE8  1,78     µE
.µ1<7IE?:5= D.</54 -./ E G=,C<:EGE   f : IR      $ IR      µ1 :4?5

 ,  2  4x  kx – x 
3

1
  f(x) 23 **# 7?5= k&>.

!,  P(1) = P(3) = P(5) = 2P(2) = 4P(4) = 2P(6),   :7:1 ,. P<12:1:
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>. */8 ?/J.,7:E:18 :L, .?I;, 1,3165µB,L, P(1), P(2), P(3), P(4),
P(5),  P(6).

1789:;< 8
?. */8 ?/J.,7:E:18 :L, 1,3165µB,L, ! -./ 0 , 7?5= 

! :  «$ B,31/@E :5= D.</54 12,./ C<:/58 .</Jµ78» 
0 :  «$ B,31/@E :5= D.</54 12,./ ?1</::78 .</Jµ78».

1789:;< 8
@. *E, ?/J.,7:E:. :5= 1,3165µB,5= N , 7?5=

N :  «$ G=,C<:EGE f 12,./ 9,EG2L8 .4@5=G. G:5 IR » .
1789:;< 9

.5&!+'- !+$ #./- '%'#$2.1')./-

1. %:5 :1:<C3/5 ,. 9<CR1:1 µ7,5 :. ?<5-.:.<-:/-C (Eµ1<5µE,2.,
1@1:.D7µ1,5 µCJEµ.). *. JBµ.:. ,. µE, :. .,:/9<CR1:1 G:5
:1:<C3/5. *. G6Kµ.:. ?5= J. 6<EG/µ5?5/KG1:1 G:5 :1:<C3/5
µ?5<54, ,. 92,5=, -./ µ1 µ5I4P/.

2. F. 9<CR1:1 :5 5,5µ.:1?;,=µ7 G.8 G:5 ?C,L µB<58 :L,
OL:5.,:/9<COL,, .µBGL8 µ7I/8 G.8 ?.<.35J54,. S.µ/C CIIE
GEµ12LGE 31, 1?/:<B?1:./ ,. 9<CR1:1.
S.:C :E, .?56;<EGK G.8 ,. ?.<.3;G1:1 µ.D2 µ1 :5 :1:<C3/5 -./
:. OL:5.,:29<.O., :. 5?52. -./ J. -.:.G:<.O54, µ1:C :5
?B<.8 :E8 1@B:.GE8.

3. F. .?.,:KG1:1 AB7 B;BD9:EF A>< G1 7I. :. JBµ.:..
4. SCJ1 I4GE 1?/G:Eµ5,/-C :1-µE</LµB,E 12,./ .?531-:K.
5. )/C<-1/. 1@B:.GE8: :<1/8 (3) ;<18 µ1:C :E 3/.,5µK :L,

OL:5.,:/9<COL,.
6. #<7,58 3=,.:K8 .?56;<EGE8: 10:00.

K$*& '(+#/4+$

#'*.- 1&)/1$#.-
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*&'+% 1$% %&'()!%

$'()*#&+,-.  -%-#$.-,. !" #$%&.  

&/-+&.,(*  -0,$,(* )*1-,(* 
.$22$#( 28 /$3(*  2005 

-%-#$4(/-0(  /$5&/$ :  
 /$5&/$#,1$  1$, .#(,6-,$ .#$#,.#,1&. 

!-0,1&. '$,7-,$.
.*0()( .-),780 :  #-..-+,. (4) 

 
 5-/$ 19

$.  ,-  -./0123415 672 82- 09/ 1:0136;1:- ! <-2 = 1:6> 0128;-72</9 
3?@/A B 2C3912: 
P(A!B) = P(A) + P(B) – P(A"B). 

/9:;<=> 10 

 

2.  ?. D/21> ;17-EFG7H> FH8/:7-2 ./C/72<H> ;  
/9:;<=> 3 

@. D671 ;2- ./C/72<I ;17-EFG7I /:/;JK17-2 02-<@27I 

<-2 .671 CA:13I> ;  

/9:;<=> 4  

!.  ,- 3-@-<7G@5C171 72> .@/7JC12> ./A -</F/A4/9:, 
8@JL/:7-> C7/ 717@J026 C-> 7G FHMG .ABCD I );E9> 
05.F- C7/ 8@J;;- ./A -:72C7/2315 C1 <J41 .@67-CG . 

 
?. !: ;2- CA:J@7GCG f 15:-2 .-@-8N85C2;G C1 H:- 

02JC7G;- ) <-2 2C3912 fO(x)>0 82- <J41 1CN71@2<6 
CG;15/ 7/A ), 7671 G f 15:-2 8:GC5N> -9M/AC- C7/ 
).  

/9:;<=> 2 

@.  (C3912 
# $

 
2g(x)

 (x) gO   f(x) g(x)  (x) fO
  

O

)x(g

f(x)
 

%&%
'(

)

*
+
,

-
 ,  

6./A f, g .-@-8N85C2;1> CA:-@7IC12>. 
/9:;<=> 2 

 Pappas Ath..............page  36



!"#$ 2$% %&'()!%  
!" #$%& 
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F.  $ 02-<9;-:CG 15:-2 ;H7@/ 4HCG> . 

/9:;<=> 2 
<. !: !.= 7671 P(A) > P(B). 

/9:;<=> 2 
 
 

5-/$ 29  

%1 H:- 02-8?:2C;- =2/F/85-> G E-4;/F/85- 7N: ;-4G7?: 
05:17-2 -.6 7/ .-@-<J7N 2C768@-;;- CA3:/7I7N: : Bi  B: 
 

0

10

5

20

15

25

4 8 12 16 20 !"#$%&!"#$%&

: i

 
 

?. ,- ;17-LH@171 C7/ 717@J026 C-> <-2 :- CA;.FG@?C171 
7/: .-@-<J7N .5:-<- : 

1G;B=H>  
@?E/FI?>  

[     ) 

1J:CK9  
LG;BM>  

x Bi B 

.NO:DCMC?   
 

: Bi B     

.O=CHLP  
BNO:DCMC?  

f Bi B  

$EK9HBCHLP  
BNO:DCMC?  

  0 Bi B 

$EK .  BO=C .  
BNO:DCMC?  

F Bi B  
[4, 8)       
[8,12)       
[12,16)       
[16,20)      
%9:/F/       

 
/9:;<=> 11 

@. ,- E@1571 7G ;HCG 72;I 7N: E-4;?: . 
/9:;<=> 8 

F. D6C/2 ;-4G7H> H3/A: E-4;6 ;H3@2 <-2 10; 
/9:;<=> 6 

Pappas Ath..............page  37



!"#$ 3$% %&'()!%  
!" #$%& 
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5-/$ 39  

 

PC7N !, = 1:0136;1:- 1:6> 0128;-72</9 3?@/A B, ?C71 :- 
2C39/A: : 
(i) $ .24-:67G7- :- .@-8;-7/./2G415 H:- 7/AFJ32C7/: -.6 

7- 1:0136;1:- !, = 15:-2 
8

7
 . 

(ii) +2 .24-:67G71> P(B) , P(A"B) 01: 15:-2 5C1> <-2 -:I</A: C7/ 

C9:/F/   
4

5
 ,

2

1
 k,  # 

/
0
1

2
3
4'  , 6./A  

k =  
5x6–2x

15–3x
    

5x 
lim

&5
 . 

?. ,- E@1415 7/ k. 
/9:;<=> 5 

@. ,- E@14/9: 7- P(B), P(A"B) <-2 :- -272/F/8IC171 7G: 
-.J:7GCI C->. 

/9:;<=> 8 
F. ,- E@14/9: /2 .24-:67G71> : 
 (1) ,- .@-8;-7/./2G415 7/ 1:0136;1:/ !. 

/9:;<=> 6 
 (2) ,- .@-8;-7/./2G415 ;6:/ 7/ 1:0136;1:/ !. 

/9:;<=> 6 
 

5-/$ 49  

)5:17-2 G CA:J@7GCG f ;1 79./  )(0,  x , 
x

1
)x(f &67'  . 

 

?.  ,- E@1415 G 1M5CNCG 7G> 1L-.7/;H:G> 7G> f C7/ CG;15/ 
'(1,1). 

/9:;<=> 7 
 

@. !.6 7A3-5/ CG;15/ Q(x, y) 7G> 8@-L2<I> .-@JC7-CG> 7G> 
f LH@:/A;1 .-@JFFGF1> 1A4151> .@/> 7/A> JM/:1> xxO <-2 
yyO, /2 /./51> C3G;-75K/A: ;1 7/A> G;2JM/:1> +x, Oy 
/@4/8?:2/ .-@-FFGF68@-;;/ .  
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!" #$%& 

 

 
*&'+% 4$% %&'()!% 

 ,- E@14/9: /2 CA:717-8;H:1> 7/A CG;15/A Q, ?C71 G 
.1@5;17@/> 7/A /@4/8N:5/A .-@-FFGF/8@J;;/A :- 15:-2 
1FJ32C7G . 

/9:;<=> 10 
 

F. +2 717;G;H:1> .H:71 02-L/@172<?: CG;15N: 7G> 

1L-.7/;H:G> 7/A 1@N7I;-7/> (?) H3/A: ;HCG 72;I x8 = 5 

<-2 7A.2<I -.6<F2CG s Bx B = 2. 

 ,- E@1415 G ;HCG 72;I  y
8  <-2 G 7A.2<I -.6<F2CG s By B 7N: 

717-8;H:N: 7N: CG;15N: -A7?:. 
  /9:;<=> 8 

 

 
 

U(7&!,-. !,$ #(*. *'(Q&R,(*. 

1. %7/ 717@J02/ :- 8@JR171 ;6:/ 7- .@/<-7-@<72<J (G;1@/;G:5-, 
1M17-K6;1:/ ;J4G;-). U0? SM: ?:CHFK;T=C= U 7- 4H;-7- C7/ 
717@J02/. *- C3I;-7- ./A 4- 3@GC2;/./2IC171 C7/ 717@J02/ 
;./@/9: :- 85:/A: <-2 ;1 ;/F9E2. 

2. ,- 8@JR171 7/ /:/;-71.?:A;6 C-> C7/ .J:N ;H@/> 7N: 
LN7/-:728@JLN:, -;HCN> ;6F2> C-> .-@-0/4/9:. U1?SH; ;GGM 
BMS=IABM <=: =UHCKJU=C?H :? FK;T=C= U. 

 S-7J 7G: -./3?@GCI C-> :- .-@-0?C171 ;-K5 ;1 7/ 717@J02/ <-2 
7- LN7/-:758@-L-, 7- /./5- <-2 4- <-7-C7@-L/9: ;17J 7/ 
.H@-> 7G> 1MH7-CG>.  

3. ,- -.-:7IC171 C7/ 717@J026 C-> C1 6F- 7- 4H;-7-. 
4. SJ41 F9CG 1.2C7G;/:2<J 71<;G@2N;H:G 15:-2 -./01<7I. 
5. )2J@<12- 1MH7-CG>: 7@12> (3) ?@1> ;17J 7G 02-:/;I 7N: 

LN7/-:728@JLN:. 
6. #@6:/> 0A:-7I> -./3?@GCG>: ;17J 7G 10.30O .@N2:I. 
 

K$)& -',#*6,$ 

#-)(. /&0*/$#(. 
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*&'+% 1$% %&'()!%

!"#$#%&"'()!* #"+%,'&-(!* !.!'#*!(* 
 /0 '#.&* &1!-&*(+,  !$(#(+, %,)!(+,  

"#-#*)!,& 8 (+,%(+, 2005 
!.!'#2+1!$+  1#3&1# /!$()&* "#(4!(#* :  
1#3&1#'()#  )#( *'+(5!(# *'#'(*'()&* 

*,$+%+ *!%(46$ : '!**!-(* (4) 

 

3!1# 17 

A.1. ),-.-/01  .1  23-04/52617   F(x), f(x) 801 g(x) 96  
F(x) = f(x)+g(x).  

 !- .1 23-04/52617 f, g 6,-01 :040;<;,21967 , -0 
0:.=6,>6/6 ?/1 : F@(x) = f@(x) + g@(x). 

1789:;< 9 

A.2. AB7 .4,C6/01 . 23-/6D62/57 96/0E.D57 5 23-/6D62/57 

96/0EDF/?/F/07 9107 96/0EDF/57 x, 0- > 0 801 :B7, 

0- < 0 ;  

 x!

 x!

1789:;< 4 
 

=. !" #"$"%&'$()*&* &+, -$.&/)*+, -.0 "%.1.02.34, 
5$/6.4&", )&. &*&$/7+8 )", &' 19:' !"#$% ; &'()* 
7(-1" )&. 5$/<<", &. .-.(. "4&+)&.+#*( )&' )=)&; 
"-/4&')' . 

 

>. +1 :.1./18G7 96/0EDF/G7 =1084,-.-/01 26 =10841/G7 
801 23-6H6,7 . 

1789:;< 2 

?. !- x>0,  /?/6 (lnx)@=
x

1
 . 

1789:;< 2 
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*&'+% 2$% %&'()!%

@. %/F- :64,:/<2F /<- :.2./18B- 96/0EDF/B-, 68/?7 
0:? /17 23H-?/F/67 fi 801 vi, H4F219.:.1.I-/01 801 .1 
D6;?96-67 0J4.12/18G7 23H-?/F/67 Fi, Ni. 

 1789:;< 2 

:. *0 2:.3=01?/640 9G/40 =102:.4K7 9107 96/0EDF/57 
6,-01 F 9G2F /195 801 F =1K962.7 03/57 . 

  1789:;< 2 

;. !- ;10 /0 6-=6H?96-0 !, L /.3 ,=1.3 =61;90/18.I 
HB4.3 M 96 12.:,J0-0 0:DK 6-=6H?96-0 12HI61 
"(!)="(L), /?/6 6,-01 :K-/./6  N(!)=N(L). 

1789:;< 2 

AB. $ G--.10 /F7 23-GH6107 9107 23-K4/F2F7 0-0OG46/01 
9?-. 26 2F96,0 /.3 :6=,.3 .4129.I /F7 . 

1789:;< 2 

 
 

3!1# 27 

),-6/01 F 23-K4/F2F  f(x) =  0lnx - Ex2   96   0, E " R . 
  

>. N0 E46,/6 /. :6=,. .4129.I /F7 f. 

 1789:;< 3 
 

?. N0 E46,/6 /F- :04K;<;. /F7 f ;10 8KJ6 x, /. .:.,. 
0-5861 2/. :6=,. .4129.I /F7. 

1789:;< 5 

@. N0 E46,/6 /0 0 801 E, B2/6 F 6O0:/.9G-F 2/. 2F96,. 
!(1,1) /F7 ;40O1857 :04K2/02F7 /F7 f  -0 6,-01 y=3x-2 . 

 1789:;< 10 

:. N0 E46,/6  /.   (f@(x)·xlim
2x#

3).  

 1789:;< 7 
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3!1# 3o 
 
%6 910 80-.-185 5 :64,:.3 80-.-185 80/0-.95 /. 50% /<- 
:040/F4526<- GH.3- /195 96;0DI/64F /.3 20. *. 81,5% /<- 
:040/F4526<- E4,286/01 2/. =1K2/F90 (16,22) 96 K840 /.3 
=102/590/.7 H0408/F412/18G7 /19G7 /F7 80-.-1857 

80/0-.957  .  !!! $$$ x ,s  x  s,2  x  ,s3  x
_

>. N0 =6,>6/6 ?/1 . 2s 801 20x %%!

 1789:;< 10 
 

?. N0 E46,/6 /. 0"N*, 0- 6,-01 ;-<2/? ?/1 2/. =1K2/F90 

( 0-5861 /. 95% :64,:.3 /<- :040/F4526<-.  s)0x s, 0x
_

&'&!!

1789:;< 5 
 

@. !- R 6,-01 /. 6I4.7 /F7 80/0-.957, -0 E46,/6 /F- 

6DKH12/F /195 /F7 23-K4/F2F7  f(x)= 9sx )4x(x
2

R 2 ''! ! . 

1789:;< 10 
 

3!1# 47 
 

P2/< . =61;90/18?7 HB4.7 M={1,2,3,4,5,6,7,8,9,10} 96 
12.:,J0-0 0:DK 6-=6H?96-0 . Q10 /0 6-=6H?96-0 !, L, Q /.3 
M 6,-01 

( ) ( ) ( )2,6B-A   ,1,3,4BA   ,6,5,4,3,2,1BA %%% !"  801  

*
+
,

-
.
/ 0

'
"% 2   

1-x

1x
 / MxQ . 

 

>. N0 3:.D.;,26/6 /17 :1J0-?/F/67 "(!), "(L), "(Q).  

  1789:;< 9 
 

?. N0 E46,/6 /F- :1J0-?/F/0, B2/6 -0 :40;90/.:.1FJ6, /. 
L 801 ?H1 /. Q . 

 1789:;< 3 
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*&'+% 4$% %&'()!% 

 

@. N0 E46,/6 /F- :1J0-?/F/0, B2/6 -0 :40;90/.:.1FJ6, 
9?-. G-0 0:? /0 L 801 Q .  

 1789:;< 3 

:. !- s2 6,-01 F =108I90-2F /<- /19B- D, 3D, 5D, ?:.3 D"M, -0 
E46,/6 /F- :1J0-?/F/0 /.3 6-=6H?96-.3 )  =  {D"M / s2 > 24}. 

1789:;< 10 

 

+4&/(!* /(# '+,* ,"+C&D(+,* 
 

1. %/. /6/4K=1. -0 ;4KR6/6 9?-. /0 :4.80/048/18K 
(F964.9F-,0, 6>6/0C?96-. 9KJF90). $> EF8 >8BG@H9I;B; 
/0 JG90/0 2/. /6/4K=1. . 

2. N0 ;4KR6/6 /. .-.90/6:B-39? 207 2/. 6:K-< 9G4.7 /<- 
O</.0-/1;4KO<- 09G2<7 9?D17 207 :040=.J.I- . 4;8 
;JGBHKJ;B>G 8> @H9I;B; L>EG9 9MMF AFE;NOAF. 

 S0/K /F- 0:.HB4F25 207 -0 :040=B26/6 90C, 96 /. 
/6/4K=1. 801 /0 O</.0-/,;40O0 . 

3. N0 0:0-/526/6 AB7 B;BH9:GP A>< 26 ?D0 /0 JG90/0 . 
4. SKJ6 0:K-/F2F 6:12/F9.-18K /689F41<9G-F 6,-01 

0:.=68/5 . 
5. )1K48610 6>G/02F7 : /4617 (3) B467 96/K /F =10-.95 /<- 

O</.0-/1;4KO<- . 
6. #4?-.7 =3-0/57 0:.HB4F2F7 : 96/K /F- 10.300 :4<1-5 .  
 
 

K#%& !"(',5(#  
 

'!%+* 1&$,1#'+* 
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!"#$%&'()*+ *,*&!+*)+ -. &!,'+  
'/*('+)#% *0)!)#% $%1*)#% 

"*/"&' 25 /!2#% 2006 
*,*&!3#/*0# /!4'/!:  

/!4'/!&)1! 1!) +&#)5*)! +&!&)+&)1'+ 
-*0)1'+ "!)6*)!+

+%0#$# +*$)670: &*++*()+ (4) 
 

4*/! 1o 

A. $ *+,-./0*0 f 12,34 53.36762*480 */9 (R. :34 c 
5.3683/4:; */3<1.-. =3 359>12?1/1 @/4 

(c·f(x)).=c·f.(x), x! (R       . 

/89:;<= 10 

 

B.>. A@/1 >B9 1,>1C@81,3 !,D 1,@E >14683/4:9B CF.9+ G 
HI69,/34 3*+8J2J3*/3 ; 

/89:;<= 3 

 

   ?. A@/1 843 *+,-./0*0 f 81 51>29 9.4*89B ! HI61/34 
*+,1C;E ; 

/89:;<= 4 

 

-. =3 C3.3:/0.2*1/1 /4E 5.9/-*14E 59+ 3:9H9+<9B,, 
6.-K9,/3E */9 /1/.->4@ *3E /0 HI?0 +@ABC ; $:D8= 
>25H3 */9 6.-883 59+ 3,/4*/94C12 *1 :-<1 5.@/3*0 .  

>. L43 *+,-./0*0 f 81 51>29 9.4*89B /9 !, HI81 @/4 
53.9+*4-M14 /954:@ 8I64*/9 */9 x0!A,  @/3, f(x)N f(x0) 
643 :-<1 x *1 843 51.49C; /9+ x0. 

/89E;<= 2 

?. A, /9 1,>1C@81,9 !., *+85H0.783/4:@ /9+ 
1,>1C98I,9+ !, 5.3683/959412/34, /@/1 >1, 
5.3683/959412/34 /9 ! . 

/89:;<= 2 
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F. Q43 :-<1 xR0 4*CB14 : 
2x

1

x

1
"#

$

%
&
'

( .
. 

/89:;<= 2 

;. O9 :+:H4:@ >4-6.3883 C.0*48959412/34 643 /0 
6.3K4:; 53.-*/3*0 8@,9 59*9/4:F, >1>98I,7,. 

/89:;<= 2 

 

4*/! 28 
S3/- /0, 3.C; /0E *C9H4:;E C.9,4-E 94 50 83<0/IE /0E /.2/0E 
/-?0E 1,@E '+:129+ .7/;<0:3, *C1/4:- 81 /9, 3.4<8@ /7, 
J4JH27, 59+ >4-J3*3, /0, 51.29>9 /7, <1.4,F, >43:95F,. 
%B8K7,3 81 /4E 353,/;*14E 59+ >@<0:3,, *+,/-C<0:1 9 
53.3:-/7 52,3:3E: 
 

!.4<8@E D4JH27, 
x i

!.4<8@E L3<0/F, 
, i

0 3+4 
1 53+8 
2 43 
3 3-1 
4 23 

%B,9H9 50 
 

>. =3 +59H962*1/1 /0, /48; /9+ 3 .  
/89:;<= 3 

 %/0 *+,IC143  ,3 J.12/1 :  
?. O0 8I*0 /48; /9+ 3.4<89B /7, J4JH27, 59+ >4-J3*3, 94 

83<0/IE .  
/89:;<= 7 

F. O0 >4-81*9  /9+ 3.4<89B /7, J4JH27, 59+ >4-J3*3, 94 
83<0/IE .  

/89:;<= 7 
;. O0, 54<3,@/0/3 I,3E 83<0/;E ,3 IC14 >43J-*14  

/9+H-C4*/9 3 J4JH23 . 
/89:;<= 8 
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4*/! 3o 

%1 I,3 C9.1+/4:@ @84H9 *+881/IC9+, x 36@.43 :34 (x+4)2 
:9.2/*43. 

>. &54HI69+81 /+C323 I,3 -/989, 643 ,3 1:5.9*75;*14 /9, 
@84H9 *1 843 1:>;H7*0 . =3 1:K.-*1/1 7E *+,-./0*0 /9+ 
x /0, 54<3,@/0/3 ,3 154H1612 36@.4 . 

/89:;<= 7 

?. !, 0 54<3,@/0/3 ,3 154H1612 36@.4 12,34 2*0 81 
19

1
:34 9 

@84H9E 51.4H38J-,14 H46@/1.3 35@ 100 8IH0, ,3 J.12/1 
/9, 3.4<8@ /7, 81HF, /9+ 982H9+, :3<FE :34 /0, 
54<3,@/0/3 ,3 154H1612 :9.2/*4 . 

/89:;<= 8 

F. A949E 5.I514 ,3 12,34 9 3.4<8@E /7, 369.4F, /9+ 
982H9+, F*/1 ,3 8164*/959412/34 0 54<3,@/0/3 ,3 
154H1612 36@.4, :34 5943 12,34 0 /48; /0E 54<3,@/0/3E 
3+/;E; 

/89:;<= 10 
 

 
4*/! 48 

T*/7 0 *+,-./0*0 f(x) = -2x2+kx + x4  + 10, xU0. 

>. A, 0 1K35/98I,0 /0E 6.3K4:;E 53.-*/3*0E /0E 
*+,-./0*0E */9 *08129 !(1,f(1)) 12,34 53.-HH0H0 */9, 
-?9,3 xVx, ,3 359>12?1/1 @/4 k=2 :34 ,3 J.12/1 /0, 
1?2*7*; /0E. 

/89:;<= 5 

?. L23 /+C323 81/3JH0/; # 3:9H9+<12 /0, :3,9,4:; 

:3/3,98; 81 8I*0 /48; =f(1) :34 /+54:; 35@:H4*0 
)
x
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s=)
13

V(4)f2
. O.14E 53.3/0.;*14E, 3,/45.9*751+/4:9B 

>12683/9E 816I<9+E ,, 12,34 84:.@/1.1E ; 2*1E /9+ 8. 
(i) =3 J.12/1 /9, 3.4<8@ /7, 53.3/0.;*17, 59+ 

J.2*:9,/34  */9 >4-*/083 (10,16). 
/89:;<= 10 

(ii)=3 359>12?1/1 @/4 /9 >12683 /7, 53.3/0.;*17, 59+ 
IC14 H0K<12 , >1, 12,34 9894961,IE .   
=3 J.12/1 /0 84:.@/1.0 /48; /0E 53.38I/.9+ 3>0, 
59+ 5.I514  ,3 5.9*/1<12 *1 :-<1 823 35@ /4E 
5.9069B81,1E  53.3/0.;*14E , F*/1 /9 >12683 /7, 
,I7, 53.3/0.;*17, ,3 12,34 9894961,IE .  

/89:;<= 10 
 

 
#6'-)*+ (FG> B8H= <I<B>J8KL98H=) 

 
1. %/9 /1/.->49 ,3 6.-W1/1 8@,9 /3 5.9:3/3.:/4:-  

(081.980,23 , 1?1/3M@81,9  8-<083). 0> KM9 
>9BGFN:O<B< /3 <I83/3 */9 /1/.->49 . O3 *C;83/3  59+ 
<3 C.0*489594;*1/1 */9 /1/.->49  859.12/1 ,3 /3 
*C1>4-*1/1  :34 81 89HBJ4 .  

2. =3 6.-W1/1 /9 9,983/15F,+8@  *3E */9 5-,7 8I.9E /7, 
K7/93,/46.-K7, , 38I*7E 8@H4E *3E 53.3>9<9B, .  
1>KG: :PPM AMK<Q@AM  ;<9 <RGBNLR<B>G 9> FN:O<B<.

 S3/- /0, 359CF.0*; *3E ,3 53.3>F*1/1  83M2  81 /9 
/1/.->49  :34 /3 K7/93,/26.3K3 .   

3. =3 353,/;*1/1 AB8 B<BN:;GC A>= A< CP> /3 <I83/3 . 
4. S-<1 35-,/0*0 154*/089,4:-  /1:80.478I,0  12,34 

359>1:/; .  
5. )4-.:143 1?I/3*0E :  /.14E (3) F.1E 81/- /0 >43,98; /7, 

K7/93,/46.-K7, .  

6. #.@,9E >+,3/;E 359CF.0*0E : 81/- /0 10.30V 5.74,; . 
 

K!$' *")&%5)!  
 

&*$#+ /'0%/!&#+ 
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*&'+% 1$% %&'()!%

!"#$#%&"'()!* #"+%,'&-(!* !.!'#*!(* 
 &/!-&*(+,  !$(#(+,  %,)!(+, 

0!,'!-#  3 (+,%(+, 2006 
!.!'#1+/!$+  /#2&/# 3!$()&* "#(0!(#* :  
/#2&/#'()#  )#( *'+(4!(# *'#'(*'()&* 

*,$+%+ *!%(05$ : '!**!-(* (4) 

 

2!/# 16 

A. ,-. /01 234567894.:-;< =>/=?@4=>. ! ;.- !A =>@B 
/=-C4.:-;10 ?D813 E, >. .51/=FG=:= @:- -2?0=- : 

P(!A) =1–"(!). 

/6789:; 9 

<.1 H@:= 4F. 23><8:727 f 4= 5=/F1 18-2410 :1 ! 6I4= @:- 
5.8132-<J=- :15-;@ =6<?-2:1 2:1 x0!A; 

/6789:; 3 

<.2 H@:= 4F. 23><8:727 f 6IC=:.- C>72F9B 41>@:1>7 2= I>. 
/-<2:74. ); 

/6789:; 3 
 

3. !" #"$"%&'$()*&* &+, -$.&/)*+, -.0 "%.1.02.34, 
5$/6.4&", )&. &*&$/7+8 )", &' 19:' !"#$% ; &'()* 
7(-1" )&. 5$/<<", &. .-.(. "4&+)&.+#*( )&' )=)&; 
"-/4&')' . 

 

=. *1 =>/=?@4=>1 !"K 58.C4.:151-=F:.-, @:.> 
58.C4.:151-=F:.- :1 5160 I>. .5@ :. =>/=?@4=>. 
! ;.- K. 

/6789:; 2 

>. (2?0=- : (23>x)A =74x, C-. ;<L= x ! IR . 

/6789:; 2 
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*&'+% 2$% %&'()!% 

?. + 23>:=6=2:MB 4=:.N67:@:7:.B (CV) =F>.- 
.>=G<8:7:1B .5@ :-B 41></=B 4I:8727B :9> 
/=/14I>9> . 

 /6789:; 2 

9. $ /-<4=21B / =F>.- 4I:81 /-.2518<B . 

  /6789:; 2 

:. O2:9 !, K =>/=?@4=>. =>@B /=-C4.:-;10 ?D813 E. 
*@:= -2?0=- : P(#) $ P(A"B) $ P(E).  

/6789:; 2 

 

2!/# 26 

)F>=:.- 7 23><8:727  f(x) = ex(.x2+Nx+9) 4= .,N!IR . !> 7 
=P.5:14I>7 :7B C8.P-;MB 5.8<2:.27B :7B 23><8:727B f 2:1 
274=F1 :7B !(2,e2) =F>.- y = –e2x+3e2, :@:=: 
 

=. Q. .51/=FG=:= @:- .=1 ;.- N=–6. 
 /6789:; 12 

 

>. Q. N8=F:= :. .;8@:.:. :7B 23><8:727B f. 
/6789:; 13 

 

2!/# 3o 
 

RF. *8<5=J. ?187C=F /-.P@89> :059> /<>=-. 2:13B 
5=6<:=B :7B . !> =5-6=C=F :3?.F. ;<51-1B 5=6<:7B 7 
5-L.>@:7:. >. I?=- 5<8=- 4@>1 2:=C.2:-;@ M 4@>1 
;.:.>.69:-;@ /<>=-1 =F>.- 0,7 =>D 7 5-L.>@:7:. >. 47> 
I?=- 5<8=- ;.>I>. .5@ :. /01 5817C104=>. /<>=-. =F>.- 0,1. 

=. Q. N8=F:= :7> 5-L.>@:7:. I>.B 5=6<:7B >. I?=- 5<8=- 
;.- :. /01 /<>=-. . Q. =G=:<2=:= .> :. =>/=?@4=>. «I?=- 
5<8=- 2:=C.2:-;@» ;.- «I?=- 5<8=- ;.:.>.69:-;@» =F>.- 
.234NFN.2:. . 

 /6789:; 15 
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!"#$ 3$% %&'()!% 

 

 
*&'+% 3$% %&'()!% 

>. !> =5-56I1> 7 5-L.>@:7:. >. I?=- 5<8=- 4@>1 
2:=C.2:-;@ =F>.- 0,6 >. N8=F:= :-B 5-L.>@:7:=B :9> 
=>/=?14I>9> :  

i. «I?=- 5<8=- ;.:.>.69:-;@».  

ii. «I?=- 5<8=- 4@>1 ;.:.>.69:-;@». 

/6789:; 10 
 
 

 
2!/# 46 
 

+- .5132F=B :9> 4.L7:D> :7B ,A :<G7B =>@B &>-.F13 '3;=F13 
;.:< :13B 4M>=B (.>13<8-1 – S=N813<8-1 – R<8:-1 – 
!58F6-1 :13 I:13B 2006 I?13> 14./151-7L=F 2= :I22=8-B 
;6<2=-B F213 56<:13B ;.- =4P.>FJ1>:.- 2:1> 5.8.;<:9 
5F>.;. 2?=:-;D> 23?>1:M:9> : 
 
#@6ABC:; D=EFGH7 )I7GJ6 KL8BF; 

x i

*M:GNKO BAM7PGFG= 
f i

[ ... – ... ) ... 0,1 
[ ... – 7 ) ... ... 
[ ... – ... ) ... 0,3 
[ ... – ... ) 10 ... 
%0>161 /////////////////////// 1 

 
!> =5-56I1> /F>=:.- @:- 7 2?=:-;M 23?>@:7:. :7B 47B ;6<27B 
f4 =F>.- /-56<2-. :7B 2?=:-;MB 23?>@:7:.B :7B 27B ;6<27B f2, 
:@:=: 
 

=. Q. .51/=FG=:= @:- :1 56<:1B c :9> ;6<2=9> -210:.- 
4= 2. 

  /6789:; 10 
 

>. Q. 4=:.PI8=:= :1> 5.8.5<>9 5F>.;. 2?=:-;D> 
23?>1:M:9> 2:1 :=:8</-@ 2.B ;.- >. 2345678D2=:= 
:. ;=><, .P10 35161CF2=:= :-B .>:F2:1-?=B :-4IB . 

 /6789:; 5 
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!"#$ 4$% %&'()!% 

 

 
*&'+% 4$% %&'()!%

 

?. i. Q. N8=F:= :7 4I27 :-4M x . 
 /6789:; 4 

ii. Q. N8=F:= :7> :35-;M .5@;6-27 s . 
/6789:; 6 

 

)F>=:.- 1 :051B :   
%
%
%

&

'

(
(
(

)

*

+ ,
,

+

+
k

1i

k

1i

2
ii

i
2
i

2

>

>x
–>x

>

1
 

)(
s  . 

 

 

+0&3(!* (?N= G6A; :Q:G=R6DI76A;) 
 

1. %:1 :=:8</-1 >. C8<T=:= 4@>1 :. 581;.:.8;:-;<  (74=8147>F. , 
=G=:.J@4=>1  4<L74.). $= DF7 =7GN?J8S:G: :. LI4.:. 2:1 
:=:8</-1 .  *. 2?M4.:.  513 L. ?872-4151-M2=:= 2:1 :=:8</-1 
4518=F:= >. :. 2?=/-<2=:= ;.- 4= 4160N- .  

2. Q. C8<T=:= :1 1>14.:=5D>34@  2.B 2:1 5<>9 4I81B :9> 
P9:1.>:-C8<P9> , .4I29B 4@6-B 2.B 5.8./1L10> .  )=DN8 8LLF 
BFD:CTBF  9:7 :@NGJI@:G=N 7= ?J8S:G: .

 U.:< :7> .51?D872M 2.B >. 5.8./D2=:= 4.JF 4= :1 :=:8</-1 
;.- :. P9:1.>:FC8.P. .  

3. Q. .5.>:M2=:= BG6 G:GJ89NP B=; B: PL= :. LI4.:. .  
4. U<L= .5<>:727 =5-2:741>-;< :=;478-94I>7 =F>.- .51/=;:M .  
5. )-<8;=-. =GI:.27B :  :8=-B (3) D8=B 4=:< :7 /-.>14M :9> 

P9:1.>:-C8<P9> .  
6. #8@>1B /3>.:MB .51?D8727B : 4=:< :7 10.30A 589->M .  

 
)#%& !"(',4(#  

 
'!%+* /&$,/#'+* 
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!"#$ 1$% %&'()!% 
 

 

!"#$%&'()*+ *,*&!+*)+ -. &!,'+  
'/*('+)#% -*0)1#% $%1*)#% 

&()&' 22 /!2#% 2007 
*,*&!3#/*0# /!4'/!:  

/!4'/!&)1! 1!) +&#)5*)! +&!&)+&)1'+ 
-*0)1'+ "!)6*)!+

+%0#$# +*$)670: &*++*()+ (4) 
 

4*/! 1o 

A. *+ +,-./012/3 450 60+ .7- /8./149/8+ ! :+0 ; /84< 
./069+50:-7 1=>-? @ 0A17/0 "(!–;) = "(!) – "(!!;).  

/89:;<= 8 

 

B.>. B45/ 90+ A?8C>5DAD f EF9/ 450 /38+0 ,+>+6G63A09D A5- 
AD9/3- x0 5-? ,/.3-? ->0A9-7 5D<; 

/89:;<= 4 

 

   ?. *+ .=A/5/ 5-8 ->0A94 5D< .0+9FA-? (.) /84< ./369+5-< 
8 ,+>+5D>HA/G8, 45+8 - 8 /38+0 C>50-< +>0294< . 

/89:;<= 3 

-1. !" #"$"%&'$()*&* &+, -$.&/)*+, -.0 "%.1.02.34, 
5$/6.4&", )&. &*&$/7+8 )", 7(-1" )&. 5$/99" -.0 
"4&+)&.+#*( )* %/2* -$8&")' &' 1:;' !"#$%, "4 ' 
-$8&")' *(4"+ )<)&=, = &'()*, "4 ' -$8&")' *(4"+ 
1"42")9:4' .  

>. %5D8 ,/>3,5GAD 5G8 ,-A-50:=8 9/5+IED5=8, -0 
+2>-0A50:F< A1/50:F< A?1845D5/< F i /:J>CK-?8 5- 
,-A-A54 5G8 ,+>+5D>HA/G8 ,-? /38+0 90:>45/>/< H 
3A/< 5D< 509H< xi. 

/89@;<= 2 
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!"#$ 2$% %&'()!% 
 

 

?. !8 f, g /38+0 .7- ,+>+6G63A09/< A?8+>5HA/0<, 545/ 
60+ 5D8 ,+>C6G6- 5D< A782/5D< A?8C>5DAD< 0A17/0 : 

" #" #" # . (x)g(g(x)) f xgf $%$&$  

/89:;<= 2 

A. !8 60+ 90+ A?8C>5DAD f 0A17-?8 fN(x0)=0 60+ 
x0'(+,I), fN(x)(0 A5- (+,x0) :+0 fN(x))0 A5- (x0,I), 
545/ D f ,+>-?A0CK/0 A5- .0CA5D9+ (+,I) 60+ x=x0 
/EC10A5- .  

/89:;<= 2 

-2. *+ 6>CO/5/ A5- 5/5>C.04 A+< 50< ,+>+6=6-?< 5G8 
,+>+:C5G A?8+>5HA/G8 :  

  f1(x)=x8 ,   4,-? 8 J?A0:4< 

  f2(x)=lnx ,  4,-? x(0 

  f3(x)= x  ,  4,-? x(0 

  f4(x)=A?8x,  4,-? x ,>+69+50:4< . 

/89:;<= 4  

 

4*/! 28 
)38/5+0 D A?8C>5DAD  9/ 57,- f(x)=xex+3, 4,-? x 
,>+69+50:4<  +>0294< . 
>. *+ +,-./3P/5/ 450   fN(x)=f(x)+ex–3 

/89:;<= 10 
 

?. *+ I>/2/3 5-   
x–x

e–(x)f
lim

2

x

0x

$

*
  . 

/89:;<= 15 
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!"#$ 3$% %&'()!% 
 

 

4*/! 3o 

N&A5G - ./069+50:4< 1=>-< + ,5,4,3,2,1,0,1–&-  60+ 5-8 

-,-3- 0A17/0 "(–1)="(0)="(1)="(2)=2"(3)=2"(4)=2"(5). 
M>3K-?9/ 5+ /8./149/8+  5-? - :  

+ , + ,12x–  2,–x2x  1,x,2B,3–x–  x3,  1,A 22 ...&&  

4,-? x F8+< ,>+69+50:4< +>0294<.   

>. *+ I>/2-78 -0 ,02+845D5/< 5G8 +,E=8 /8./1-9F8G8 5-? 
, .DE+.H -0 "(–1), "(0), "(1), "(2), "(3), "(4), "(5). -

/89:;<= 7 

?. *+ I>/2/3 D 9-8+.0:H 509H 5-? x 60+ 5D8 -,-3+ 0A17/0 
={–1,3}. BA!

/89:;<= 8 

A. Q0+ x=–1 8+ ./012/3 450 : 

11

3
B)P(A,

11

7
P(B),

11

5
P(A) &!&&  

:+0 A5D A?8F1/0+ 8+ ?,-E-60A5-78 -0 ,02+845D5/< "(!–;) :+0  
"(!/;N). 

/89:;<= 10 

 

4*/! 48 

R/G>-79/ .7- ./369+5+ ! :+0 ; 9/ ,+>+5D>HA/0< : 

)/369+ ! :    12, 18, t3 , t4 , . . .  ,  t25

)/369+ B:   16, 14, t3 , t4 , . . .  , t25 .  

)38/5+0 450 t3+t4+ .. .  +t25=345.  

>. *+ +,-./3P/5/ 450 -0 9FA/< 509F< Ax  :+0 Bx  5G8 .7- 

./069C5G8 ! :+0 ; +853A5-01+ /38+0 15x  x BA &&  . 

/89:;<= 7 
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!"#$ 4$% %&'()!% 
 

 

?. !8  /38+0 D .0+:79+8AD 5-? ./369+5-<  ! :+0  /38+0 

D .0+:79+8AD  5-? ./369+5-< ; , 8+ +,-./3P/5/  

450

2
As 2

Bs

25

16
s–  s  2

B
2
A &  . 

/89:;<= 8 

A. !8 - A?85/E/A5H<  9/5+I-EH< 5-? ./369+5-<  ! /38+0 3A-< 

9/ 
15

1
CVA &  , 8+ I>/35/ 5-8 A?85/E/A5H  9/5+I-EH<  

5-? ./369+5-<  ; .  

BCV

/89:;<= 10 
 

#6'-)*+  
(AB> C8D= <E<C>FGH<98D=) 

1. %5- 5/5>C.0- 8+ 6>CO/5/ 948- 5+ ,>-:+5+>:50:C  
(D9/>-9D83+ , :+5/72?8AD , /P/5+K49/8-  9C2D9+). 0> 
HI9 >9CBAJ:K<C<  5+ 2F9+5+ A5- 5/5>C.0- .  

 2. *+ 6>CO/5/ 5- -8-9+5/,=8?94  A+< A5- ,C8G 9F>-< 5G8 
JG5-+8506>CJG8 , +9FAG< 94E0< A+< ,+>+.-2-78 .  
1>HB: :LLI MIH<NOMI  ;<9 <PBCJQP<C>B 9> AJ:K<C<.

 S+5C 5D8 +,-1=>DAH A+< 8+ ,+>+.=A/5/  9+K3  9/ 5- 
5/5>C.0-  :+0 5+ JG5-+8536>+J+ .   

3. *+ +,+85HA/5/ MC8 C<CJ:;BG M>= M< GL> 5+ 2F9+5+ . 
4. *+ 6>CO/5/ 50< +,+85HA/0<  A+< 948- 9/ 9,E/ H 948- 9/ 

9+7>- A5?E4 .  T,->/35/ 8+ 1>DA09-,-0HA/5/ 9-E7I0 
948- 60+ A1F.0+ , .0+6>C99+5+  :+0 ,38+:/< .  

5. SC2/ +,C85DAD /,0A5D9-80:C  5/:9D>0G9F8D  /38+0 
+,-./:5H .  

6. )0C>:/0+ /PF5+AD< :  5>/0< (3) =>/< 9/5C 5D .0+8-9H 5G8 
JG5-+8506>CJG8 .  

7. #>48-< .?8+5H< +,-1=>DAD< : 9/5C 5D 10:30N ,>G08H .  

 
K!$' *")&%5)!  

 
&*$#+ /'0%/!&#+ 
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!"#$ 1$% %&'()!% 

 
*&'+% 1$% %&'()!% 

 

!"#$#%&"'()!*  #"+%,'&-(!* !.!'#*!(* 
 &/!-&*(+,  0!$()+,  %,)!(+, 
"#-#*)!,& 29 (+,$(+, 2007 

!.!'#1+/!$+  /#2&/# 0!$()&* "#(3!(#*:  
/#2&/#'()#  )#( *'+(4!(# *'#'(*'()&* 

*,$+%+ *!%(35$ : '!**!-(*(4) 

 

2!/# 16 

A. ,- -./0123141 546 7 .-89:;:/< 47< =>?9847=7< 
f(x)=x 12?-6 f@(x)=1. 

/6789:; 8 

 

<. =. ,- 0A=141 4/? BC-=6B5 /86=D5 47< .6E-?5474-< 1?5< 
1?01F/DG?/> ! B9./6/> 016:D-46B/H FA8/> I. 

/6789:; 4 

>. ,- 0A=141 46< -86ED746BG< 46DG< 4;? .-8-B94; 
.6E-?/4J4;? : 

 i) "(I) ii) "(!). 

/6789:; 3 
 

01. !" #"$"%&'$()*&* &+, -$.&/)*+, -.0 "%.1.02.34, 
5$/6.4&", )&. &*&$/7+8 )", &' 19:' !"#$% ; &'()* 
7(-1" )&. 5$/<<", &. .-.(. "4&+)&.+#*( )&'4 %/2* 
-$8&")' . 

 

=. K=4; 546 GF/>D1 G?- 012:D- D1:GE/>< ? B-6 546  
fi  , i=1,2,…,B, 12?-6 /6 -?42=4/6F1< =F146BG< =>F?54741< 
4;? 46DA? xi D6-< D14-LC74J< . !? -i 12?-6 4/ 
-?42=4/6F/ 453/ 1?5< B>BC6B/H 4DJD-4/< =4/ 
B>BC6B5 069:8-DD- =>F?/4J4;?, 4541 : 

-i=360"fi  ,  :6- i=1,2,…,B . 

/6789:; 2 
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!"#$ 2$% %&'()!% 

 

 
*&'+% 2$% %&'()!% 

>. !? f, g 12?-6 .-8-:;:2=6D1< =>?-84J=16< D1 g(x)!0, 

4541 6=FH16 
# $2)x(g

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

)x(g

)x(f !!! "%"
&'(

)
*+

,
 .  

/6789:; 2 

?. A? D2- =>?9847=7 f 12?-6 .-8-:;:2=6D7 =1 G?- 
069=47D- ) B-6 6=FH16 f@(x)>0 :6- B9E1 1=;4186B5 
=7D12/ 4/> ), 4541 7 f 12?-6 :?7=2;< -H3/>=- =4/ ). 

 /6789:; 2 
 

02. ,- :89M141 =4/ 41489065 =-< 46< .-8-:A:/>< 4;? 
.-8-B94; =>?-84J=1;? : 

 f1(x)=ex  5./> x .8-:D-46B5< . 

 f2(x)=
x

1
  5./> x!0. 

 f3(x)=7Dx 5./> x .8-:D-46B5< . 

 f4(x)=c  5./> x .8-:D-46B5< B-6 c =4-E189 . 

/6789:; 4 
 

2!/# 26 

)2?14-6 7 =>?9847=7 D1 4H./  f(x)= .
1xx

x
2 -%

 

  

=. ,- L81E12 4/ .102/ /86=D/H 47< =>?9847=7< f(x). 

 /6789:; 5 

>. ,- L81E12 4/ 586/ )x(flim
1x %.

. 

/6789:; 8 

?. ,- 1314-=E12 7 =>?9847=7 f(x) ;< .8/< 47 D/?/4/?2- B-6 
?- L81E/H? 4- -B854-49 47< . 

/6789:; 12 
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!"#$ 3$% %&'()!% 

 

 
*&'+% 3$% %&'()!% 

2!/# 3o 
K=4; / 016:D-46B5< FA8/< I = {1, 2, 3, 4, 5}. N1;8/HD1 4- 
1?01F5D1?- !, O 4/> I 4- /./2- /82P/?4-6 ;< 13J< : 
 ! = {x/I/ 0 Q Rn(x%1) < Rn3},  

B = {x/I/ (x2%5x)"(x%1)= %6"(x%1)}. 
 

=. ,- L81E/H? /6 .6E-?54741< "(!%O) B-6 "(O0!@). 
 /6789:; 8 

 

>. !? "(!) = 
4

1
, ?- >./C/:6=412 7 .6E-?5474- "(!@0O@). 

/6789:; 7 
 

?. !? "(!) = 
4

1
 B-6 "(O%!) = 

8

1
, ?- L81E12 7 D6B854187 B-6 7 

D1:-CH4187 46DJ 47< .6E-?5474-< "(X), 5./> # 12?-6 1?01F5D1?/ 
4/> I 4G4/6/ A=41 !0#=O . 

/6789:; 10 
 
 

2!/# 46 
K=4; x1, x2, ..., x11  G?- 012:D- D1 .-8-478J=16< : 

7, 5, -, 2, 5, L, 8, 6, :, 5, 3, 
5./> -, L, : S>=6B/2 -86ED/2 D1 -1L1: . )2?14-6 546 7 DG=7 
46DJ, 7 069D1=/< B-6 4/ 1H8/< 4;? .-8-478J=1;? 12?-6        

x  = 6, 0 = 6 B-6 R = 8 -?42=4/6F- . 
 

=. ,- L81E/H? /6 46DG< 4;? -, L, :, G4=6 A=41 ?- 6=FH16 
-2+ L2 + :2 = 217. 

  /6789:; 8 
 

>. T6- 46< 46DG< 4;? -, L, :, ./> L8GE7B-? =4/ 
.8/7:/HD1?/ 18A47D-, ?- 016FE12 546 7 4>.6BJ 

-.5BC6=7 4/> 012:D-4/< 12?-6 2=7 D1 sx=
11

58
 B-6 ?- 

1314-=E12 -? 4/ 012:D- 12?-6 /D/6/:1?G< . 

 /6789:; 8 
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!"#$ 4$% %&'()!% 

 

 
*&'+% 4$% %&'()!% 

 

?.  K=4; y1, y2, …,y11 /6 .-8-478J=16< ./> .8/BH.4/>? 
-? ./CC-.C-=69=/>D1 46< x1,x2, …, x11 1.2 D6- E146BJ 
=4-E189 c1 B-6 =47 =>?GF16- .8/=EG=/>D1 D6- 

=4-E189 c2 . A? y=9 B-6 sy=2sx, ?- L81E/H? /6 46DG< 4;? 

=4-E18A? c1 B-6 c2 . 

/6789:; 9 

+3&0(!* (?@= A6B; :C:A=DEF:76B;) 
 

1. %4/ 4148906/ ?- :89M141 D5?/ 4- .8/B-4-8B46B9 
(7D18/D7?2-, B-41HE>?=7, 1314-P5D1?/ D9E7D-). $= FG7 
=7A@?H8I:A: 4- EGD-4- =4/ 4148906/. 

2. ,- :89M141 4/ /?/D-41.A?>D5 =-< =4/ .9?; DG8/< 4;? 
S;4/-?46:89S;?, -DG=;< D5C6< =-< .-8-0/E/H? . )=F@8 
8JJG KGF:LMKG 9:7 :N@AHON:A=@ 7= ?H8I:A:. 

 U-49 47? -./FA87=J =-< ?- .-8-0A=141 D-P2 D1 4/ 
4148906/ B-6 4- S;4/-?42:8-S- .  

3. ,- -.-?4J=141 KA6 A:AH89@E K=; K: EJ= 4- EGD-4- . 
4. ,- :89M141 46< -.-?4J=16< =-< D5?/ D1 D.C1 J D5?/ D1 

D-H8/ =4>C5 . V./81241 ?- F87=6D/./6J=141 D/CHL6 D5?/ 
:6- =FG06-, 06-:89DD-4- B-6 .2?-B1< . 

5. U9E1 -.9?47=7 1.6=47D/?6B9 41BD786;DG?7 12?-6 
-./01B4J . 

6. )698B16- 13G4-=7< : 4816< (3) A81< D149 47 06-?/DJ 4;? 
S;4/-?46:89S;? . 

7. #85?/< 0>?-4J< -./FA87=7<: D149 47 10:00@ .8;6?J . 

 
K#%& !"(',4(#  

 
'!%+* /&$,/#'+* 

 

Pappas Ath..............page  59



!"#$ 1$% %&'()!% 
 

 

!"#$%&'()*+ *,*&!+*)+ -. &!,'+  
'/*('+)#% -*0)1#% $%1*)#% 

"*/"&' 22 /!2#% 2008 
*,*&!3#/*0# /!4'/!:  

/!4'/!&)1! 1!) +&#)5*)! +&!&)+&)1'+ 
-*0)1'+ "!)6*)!+

+%0#$# +*$)670: "*0&* (5) 
 

4*/! 1o 

A. *+ +,-./01/2/ 324 5 ,+67898-: 25: ;2+</6=: 
;>?7625;5: f(x)=c (3,-> x ,6+8@+24A3: +64<@3:) /0?+4 
0;5 @/ 0, .5B+.= (c)C= 0. 

/89:;<= 8 

 

B. DE: -60F/2+4 - ;>?2/B/;2=: @/2+G-B=: = ;>?2/B/;2=: 

@/2+GB523252+: @4+: @/2+GB52=: X, +?  A+4 ,E:, +? 

; 

0x !
_

0x "
_

/89:;<= 7 

 

-. *+ H+6+A2560;/2/ 24: ,6-27;/4: ,-> +A-B-><-I?, 
867J-?2+: ;2- 2/267.43 ;+: 25 BK15 +>?@A = $:B8= 
.0,B+ ;2- 867@@+ ,-> +?24;2-4H/0 ;/ A7</ ,632+;5 .  

C. !? !, L /0?+4 .I- /?./H3@/?+ /?3: ./48@+24A-I 
HE6-> M, 232/ - 2I,-: 

"(!!L)="(!)+"(L)–"(!"L) 

 4;HI/4 @3?-? 32+? 2+ +,B7 /?./H3@/?+ 2-> 
./48@+24A-I HE6-> M /0?+4 4;-,0<+?+ . 

/89D;<= 2 
 

E. $ .47@/;-: . /?3: ./08@+2-: ? ,+6+256=;/9?  
t1, t2, …, t? /0?+4 ,7?2-2/ @0+ +,3 24: ,+6+256=;/4: 
+>2K: . 

/89:;<= 2 
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!"#$ 2$% %&'()!% 
 

 

F. !? x>0, 232/ 
x2

1
)x( #$ . 

/89:;<= 2 

 

;. !? x- /0?+4 K?+: ,6+8@+24A3: +64<@3: 232/  

o
oxx

!"x!"xlim #
%

. 

/89:;<= 2 

 

<. %2- 4;2386+@@+ ;>H?-2=29? -@+.-,-45@K?9? 
./.-@K?9?, 2- /@G+.3? 2-> H960-> ,-> -60F/2+4 +,3 
2- ,-BI89?- ;>H?-2=29? A+4 2-? -64F3?24- 71-?+ 
/0?+4 0;- @/ 2- @K8/<-: 2-> ./08@+2-:. 

/89:;<= 2 

 

 

4*/! 28 

)0?/2+4 5 ;>?7625;5 @/ 2I,- f(x)=
xe

1–x
, 3,-> x 

,6+8@+24A3:  +64<@3: . 
 

C. *+ >,-B-80;/2/ 2- 364- 
1–x

f(x)e
lim

2

x

1x%
.  

/89:;<= 7 
 

E. *+ +,-./01/2/ 324 exfC(x)=2&x. 
/89:;<= 9 

 
F. *+ G6/02/ 2+ +A632+2+ 25: ;>?7625;5: f(x). 

/89:;<= 9 
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4*/! 3o 

P4+ .I- 2I,->: @,+2+64E? ! A+4 L /,4BKH<5A+? .I- ./08@+2+ 
@/8K<->: 5 2- A+<K?+. O4 H63?-4 F9=: 29? @,+2+64E? 84+ 2- A7</ 
./08@+ (;/ H4B47./: E6/:) .0?-?2+4 ;2-? /,3@/?- ,0?+A+: 

 

! L 

20 26 

26 32 

24 19 

22 20 

18 23 

 

C. *+ G6/02/ 25 @K;5 .476A/4+ F9=: @4+: @,+2+60+: 2I,-> ! 
A+4 @4+: @,+2+60+: 2I,-> L. 

/89:;<= 5 
 

E. !? @4+ @,+2+60+ 2I,-> ! ;2-4H0F/4 38 #$%& A+4 @4+ 
@,+2+60+ 2I,-> L ;2-4H0F/4 40 />6E, ,-4-? 2I,- @,+2+60+: 
;>@JK6/4 ?+ +8-67;/2/ ; (*+ +424-B-8=;/2/ 25? 
+,7?25;= ;+:). 

/89:;<= 5 

 

F. *+ G6/02/ 24: 2>,4AK: +,-AB0;/4: SA A+4 SB 25: .476A/4+: 
F9=: 29? .I- 2I,9? @,+2+64E?. 

/89:;<= 7 

;. *+ G6/02/ ,-4-: +,3 2->: .I- 2I,->: @,+2+64E? ! A+4 L 
,+6->;47F/4 25 @/8+BI2/65 -@-4-8K?/4+ 9: ,6-: 25 
.476A/4+ F9=: 2->. 

 )0?/2+4 324 3,311 '  . 

/89:;<= 8 
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!"#$ 4$% %&'()!% 
 

 

 

4*/! 48 

N- 50% 29? A+2-0A9? @4+: ,3B5: .4+G7F->? 25? /J5@/60.+ 

+, /?E 2- 30% 29? A+2-0A9? .4+G7F->? 25? /J5@/60.+ + A+4 

./? .4+G7F->? 25? /J5@/60.+ G . 

C. D-4+ /0?+4 5 ,4<+?3252+ K?+: A72-4A-: 25: ,3B5:, ,-> 
/,4BK8/2+4 2>H+0+, ?+ @5 .4+G7F/4 25? /J5@/60.+ + = ?+ 
.4+G7F/4 25? /J5@/60.+ G; 

/89:;<= 7 
E. O60F->@/ 2- /?./H3@/?-   
 L :  «K?+: A72-4A-: 25: ,3B5: ,-> /,4BK8/2+4  2>H+0+ , 

.4+G7F/4  25? /J5@/60.+ G». 
 *+ +,-./01/2/ 324 

.
10

7
)(

5

1
()*(  

/89:;<= 9 

 
F. Q/96-I@/ 25 ;>?7625;5 @/ 2I,- 

f(x)=x3 & 
2

1
 x2 + P(B) x 

 3,-> x ,6+8@+24A3:  +64<@3: A+4 L 2- /?./H3@/?-  ,-> 
-60;25A/ ;2- ,6-58-I@/?-  /6E25@+ .  *+ +,-./01/2/ 324 
5 ;>?7625;5  f(x) ./? KH/4 +A632+2+ .  

/89:;<= 9 
 

#6'-)*+  
(FGC @8H= <I<@CJAK<98H=) 

1. %2- 2/267.4- ?+ 867R/2/ @3?- 2+ ,6-A+2+6A24A7  
(5@/6-@5?0+ , /1/2+F3@/?-  @7<5@+). 0C KL9 
C9@GFM:N<@<  2+ <K@+2+ ;2- 2/267.4- .  

 2. *+ 867R/2/ 2- -?-@+2/,E?>@3  ;+: ;2- ,7?9 @K6-: 29? 
J92-+?24867J9? , +@K;9: @3B4: ;+: ,+6+.-<-I? .  
1CKG: :OOL ?LK<P>?L  ;<9 <QG@MRQ<@CG 9C FM:N<@<. 
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!"#$ 1$% %&'()!% 
 

 

!"#$#%&"'()!* #"+%,'&-(!* !.!'#*!(*  
/0 '#.&* &1!-&*(+,  /!$()+, %,)!(+,  

'-('& 1 (+,%(+, 2008 
!.!'#2+1!$+  1#3&1# :  

1#3&1#'()#  )#( *'+(4!(# *'#'(*'()&* 
/!$()&* "#(5!(#*

*,$+%+ *!%(56$ : "!$'! (5) 
 

3!1# 1o 

A. *+,- f, g ./0 12324-45+6789  +:;23,<+869 +,0 +/;0=0 
,-; 132472,6>?; 236@7?; . A2 210.85B8,8 C,6 

(f(x) + g(x))! = f!(x) + g!(x). 

1789:;< 9 

B. =. A2 .?+8,8 ,0; 036+7C ,D9 .62>/72;+D9 ,-; 
1232,D3<+8-; t1, t2, …, t; 7629 78,2E=D,<9 X. 

1789:;< 3 

>. FC,8 ./0 8;.8GC78;2 ! >26 H =I40;,26 2+:7E5E2+,2 ; 

1789:;< 3 

/. A2 G232>,D35+8,8 ,69 130,J+869 10: 2>0=0:@0/;, 
43JK0;,29 +,0 ,8,3J.6C +29 ,D =IBD *?@AB < %9C7< 
.51=2 +,0 43J772 10: 2;,6+,06G85 +8 >J@8 13C,2+D .  

=. L8;6>J .8GC72+,8 C,6 I;2 .85472 ,67?; 7629 
78,2E=D,<9 85;26 0706048;I9, 8J; 0 +:;,8=8+,<9 
78,2E0=<9 ,0: .85472,09 .8; B8183;J ,0 10%. 

178D:;< 2 

>. #232>,D36+,6>C 4;?36+72 7629 +:;8G0/9 +:;J3,D+D9 
+8 I;2 >=86+,C .6J+,D72 85;26 C,6 D 432K6>< ,D9 
123J+,2+D 85;26 762 +:;8G<9 >271/=D . 

1789:;< 2 
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E. !; D +:;J3,D+D f IG86 +,0 x0 C360 I;2; 132472,6>C 
236@7C !1,   .D=2.<   2; "

#
  f(x)lim

oxx
 !1 ,     ,C,8 

$ % !!

xx
1

o

   f(x)lim !"
#

  (; @8,6>C9 2>I32609). 

1789:;< 2 

:. !; 762 +:;J3,D+D f 85;26 12324-45+67D +8 I;2 
.6J+,D72 ) >26 6+G/86 f!(x) < 0 462 >J@8 8+-,836>C 
+D7850 ,0: ), ,C,8 D f 85;26 4;D+5-9 2/B0:+2 +,0 ). 

1789:;< 2 

;. M0 .6J432772 +:G;0,<,-; G3D+67010685,26 462 ,D 
432K6>< 123J+,2+D ,-; ,67?; 7629 1060,6><9 
78,2E=D,<9 . 

1789:;< 2 

 

3!1# 27 

$ 7I+D E2@70=0452 ,-; 72@D,?; 7629 ,JBD9 +8 I;2 ,8+, 
85;26 70. #-35O0:78 ,D E2@70=0452 +8 ,I++8369 >=J+869 5+0: 
1=J,0:9, C1-9 K25;8,26 +,0; 1232>J,- 15;2>2 : 

P=J+869 

[  –  ) 
P8;,36>I9 ,67I9  

xi

%:G;C,D,2 

;i

%G8,6>< +:G;C,D,2

fi
20 – 40    
40 – 60    
60 – 80    

  80 – 100    
%/;0=2    

)5;8,26 8161=I0; C,6 ,0 10+0+,C ,-; 72@D,?; 10: IG0:; 
E2@7C 21C 20 I-9 40 85;26  5+0 78 ,0 10+0+,C ,-; 72@D,?; 
10: IG0:; E2@7C 21C 40 I-9 60, 8;? +,0 >:>=6>C .6J432772 
,-; .8.07I;-;, D 4-;52 ,0: >:>=6>0/ ,07I2 462 ,D; 
815.0+D 21C 80 I-9 100 85;26 1080. 
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=. A2 .85B8,8 C,6 f1 = f2 =
10

1
,   f3 = 

10

5
,   f4 = 

10

3
. 

1789:;< 10 

>. !; 0 236@7C9 ,-; 72@D,?; ,D9 ,JBD9 85;26 50, ,C,8 : 

i. A2 78,2KI38,8 +,0 ,8,3J.6C +29 ,0; 15;2>2 
+:G;0,<,-; >26 ;2 +:71=D3?+8,8 C=2 ,2 +,06G852 ,0:. 

1789:;< 5 

ii. A2 E385,8 ,0 1=<@09 ,-; 72@D,?; 10: IG0:; 
E2@70=0452 ,0:=JG6+,0; 60. 

1789:;< 5 

iii. A2 E385,8 ,0 10+0+,C ,-; 72@D,?; 10: IG0:; 
E2@70=0452 21C 50 I-9 70. 

1789:;< 5 

 
3!1# 3o 
*+,- ! >26 H ./0 8;.8GC78;2 8;C9 .86472,6>0/ G?30: Q 
>26 p I;29 132472,6>C9 236@7C9 78 0 < p < 1. )5;8,26 C,6 06 
16@2;C,D,89 "(!), "(!&H) >26 "(!'H) 85;26 2;J ./0 
.62K038,6>I9 78,2B/ ,0:9 >26 210,8=0/; +,06G852  ,0:  
+:;C=0:   

{p – 1, p, p +1, p2, p3}. 

=. A2 .85B8,8 C,6 "(!) = p2,   "(!&H) = p >26 "(!'H) = p3.  

1789:;< 9 

>. A2 210.85B8,8 C,6 "(H) = p3 – p2 + p.     

1789:;< 8 

E. A2 210.85B8,8 C,6 "(H – !) > "(! – H). 

1789:;< 8 
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3!1# 47 

*G0:78 1836K3JB86 78 +:372,C1=8472 7<>0:9 200 m 762 
03@04?;62 18360G< 21C ,69    
,3869 1=8:3I9 ,D9 (%G<72 1). $ 
,I,23,D   1=8:3J   85;26  ,05G09.  

 *+,-  C,6  ,0 7<>09 ,0: ,05G0:  

10: @2 G3D+670106D@85 85;26  x. 
          %G<72 1 
 

=. A2 210.85B8,8 C,6 ,0 87E2.C; ,D9 18360G<9 10: 
1836K3JB278 .5;8,26 21C ,0; ,/10 

f(x) = 100x –
2

1
x2 . 

1789:;< 6 

>. A2 E385,8 ,D 7842=/,83D .:;2,< 816KJ;862 10: @2 
71030/+278 ;2 1836K3JB0:78 78 ,0 +:372,C1=8472 ,-; 
200 m.  

1789:;< 7 

E. A2 E385,8 ,D 7I+D ,67< ,-; 236@7?; f!(100), f!(101), 
f!(102),  f!(103) >26 f!(104). 

1789:;< 5 

:. *+,- CV 0 +:;,8=8+,<9 78,2E0=<9 ,-; 236@7?; f!(100), 
f!(101), f!(102), f!(103) >26 f!(104) >26 CV! 0 +:;,8=8+,<9 
78,2E0=<9 10: 130>/1,86 C,2; 2:B<+0:78 >2@I;2; 21C 
,0:9 236@70/9 2:,0/9 >2,J c, C10: c ( 2. A2 
:10=045+8,8 ,o c, I,+6 ?+,8 ;2 6+G/86 CV! = 2CV. 

1789:;< 7 
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!"#$%&'()*+  *,*&!+*)+ -. &!,'+  
'/*('+)#%  -*0)1#%  $%1*)#% 1!) "!0*$$!2)1*+ 

*,*&!+*)+ -. &!,'+ *"!$ (#/!2! 3.) 
2*%&*(!  18 MA4#% 2009 
*,*&!5#/*0#  /!6'/! :  

/!6'/!&)1!  1!) +&#)7*)! +&!&)+&)1'+ 
-*0)1'+ "!)2*)!+

+%0#$# +*$)280 : &*++*()+ (4) 

 
6*/! 1o 

A. *+ +,-./01/2/ 324 54+ -,-4+.6,-2/ +789:0:+72+ 
9/2+1; 2-8< /=./>39/=+ ! ?+4 @ 47>;/4 324 

"(!!@)="(!)+"(@) 
/9:;<=> 10 

 

B. != x1,x2,…,x!   /0=+4 -4 249A< 94+< 9/2+:BC26< X ,-8 
+D-EF 2+ F2-9+ /=3< ./059+2-< 9/5AG-8< = (!H=), =+ 
-E07/2/ 2C 7>/24?6 78>=32C2+ f i 2C< 2496< xi, i=1,2,…,! . 

/9:;<=> 5 
 

-. *+ >+E+?2CE07/2/ 24< ,E-2F7/4< ,-8 +?-B-8G-;=, 
5EFD-=2+< 72- 2/2EF.43 7+< 2C BA1C +?@AB 6 $;C9> 
.0,B+ 72- 5EF99+ ,-8 +=2472-4>/0 7/ ?FG/ ,E32+7C .  

D. I4+ 2- 54=39/=- .;- ,+E+5J50749J= 78=+E267/J=  
f, g 47>;/4 324 

! " )x(g)x(f)x(g)x(f)x(g)x(f #$$%
$

 

/9:E<=> 2 
 

F. A= !, @ /0=+4 .;- /=./>39/=+ /=3< ./459+24?-; 
>KE-8 L, 232/ 47>;/4 324 

BABA $%& !  
/9:;<=> 2 
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G. I4+ 2C 78=FE2C7C f(x)=C9x 47>;/4 324 
x)x( '()&%$*+  

/9:;<=> 2 
 

<. M- E+:.35E+99+ >EC749-,-4/02+4 54+ 2C 5E+D4?6 
,+EF72+7C 2J= 249K= 94+< ,-4-24?6< 9/2+:BC26< . 

/9:;<=> 2 
 

=. $ 9A7C 2496 /=3< 78=3B-8 = ,+E+2CE67/J= /0=+4 A=+ 
9A2E- GA7C< . 

/9:;<=> 2 

 

6*/! 29 
 

%2-= /,39/=- ,0=+?+  .0=-=2+4 -4 249A< x i , i=1,2,3,4 94+< 
9/2+:BC26< # 9/ +=2072-4>/<  78>=32C2/< = i , i=1,2,3,4. $ 
78>=32C2+ =2 ,-8 +=2472-4>/0 72C= 2496 x2=3 /0=+4 
F5=J72C .  )0=/2+4 324 C 9A7C 2496 2J= ,+E+2CE67/J= /0=+4 

07C 9/ =4. &
x

 

x i = i

2 6 
3 ; 
5 3 
8 4 

 

D. *+ +,-./01/2/ 324 =2=7. 
/9:;<=> 9 

 

F. *+ +,-./01/2/  324 C .4+?;9+=7C 2J= ,+E+2CE67/J= 
/0=+4 07C 9/ 4,9. 

/9:;<=> 9 
G. *+ /1/2F7/2/  += 2- ./059+ 2J= 249K= 2C< 9/2+:BC26< X 

/0=+4 -9-4-5/=A< .  

 )0=/2+4 324 2,29,4 ,  

/9:;<=> 7 
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6*/! 3o  

)0=/2+4 C 78=FE2C7C f(x)=x3&6x2++x&7, 3,-8 + ,E+59+24?3< 
+E4G93<, 54+ 2C= -,-0+ 47>;/4  

-%#$#$$ x,x315)x(f)x(f2 2
! 

 

D. *+ ./01/2/ 324 +=9 

/9:;<=> 7 
 

F. *+ 8,-B-507/2/ 2- 3E4- 
121 &

$

. x

)x(f
lim
x

 

/9:;<=> 8 
 

G. *+ :E/02/ 2C= /107J7C 2C< /D+,2-9A=C< 2C< 5E+D4?6<  
,+EF72+7C<  2C< f, C -,-0+ /0=+4 ,+EFBBCBC  72C= /8G/0+ 
y=&3x 

/9:;<=> 10 
 

6*/! 49 

)0=/2+4 C 78=FE2C7C f(x)=lnx&
2

x
 +B2&6B+2, x>0 3,-8 B A=+< 

,E+59+24?3< +E4G93< . 

!. D. *+ ,E-7.4-E472/0 2- .4F72C9+ 72- -,-0- C f /0=+4 
5=C70J< +;1-87+ ?+4 2- .4F72C9+ 72- -,-0- C f /0=+4 
5=C70J< DG0=-87+ . 

/9:;<=> 6 
 

     F. *+ 9/B/2CG/0  C 78=FE2C7C  f J< ,E-< 2+ +?E32+2+ .  
/9:;<=> 6 

3. P/JE-;9/ 324 -4 249A< 2C< 78=FE2C7C< f(2), f(4), f(8), 
f(3) ?+4 f(5) /0=+4 ,+E+2CE67/4< 94+< 9/2+:BC26< # .  
D. != R /0=+4 2- /;E-< ?+4 . C .4F9/7-< 2J= 

,+E+2CE67/J=, =+ ./4>G/0 324  

R=3+ ln
4

1
  ?+4  .= ln4+B2&6B 

/9:;<=> 7 
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F. Q72J - ./459+24?3< >KE-< L={1,2,3,…,100} - -,-0-< 
+,-2/B/02+4 +,3 +,BF 47-,0G+=+ /=./>39/=+ . A= 2- B 
,+0E=/4 249A< 72- ./459+24?3 >KE- L, =+ 8,-B-507/2/ 
2C= ,4G+=32C2+ 2-8 /=./>-9A=-8 

!={B-L " R+.<&2} 

/9:;<=> 6 

 
 

#2'-)*+ -)! &#%+ *,*&!5#/*0#%+  
1. %2- 2/2EF.4- =+ 5EFR/2/ 93=- 2+ ,E-?+2+E?24?F  

(C9/E-9C=0+ , /1/2+S39/=-  9FGC9+). 0D HI: 
D:AJGK;L=A=  2+ GA9+2+ 72- 2/2EF.4- .  

 2. *+ 5EFR/2/ 2- -=-9+2/,K=893  7+< 72- ,F=J 9AE-< 2J= 
DJ2-+=245EFDJ= , +9A7J< 93B4< 7+< ,+E+.-G-;= .  
1DHJ; ;MMI @IH=N?@I  <=: =OJAKPO=ADJ :D GK;L=A=. 

 T+2F 2C= +,->KEC76 7+< =+ ,+E+.K7/2/  9+S0  9/ 2- 
2/2EF.4-  ?+4 2+ DJ2-+=205E+D+ .   

3. *+ +,+=267/2/ @A9 A=AK;<JB @D> @= BMD 2+ GA9+2+ . 
4. *+ 5EFR/2/ 24< +,+=267/4<  7+< HB:9 H= HOM= Q HDRK9 

@ASMB <JDKT=ND> TDJ HB:9: D:=UNAIMI>  H=M;:I> . 
U,-E/02/ =+ >EC749-,-467/2/  9-B;:4 93=- 54+ 7>A.4+ , 
.4+5EF99+2+  ?+4 ,0=+?/< .  

5. TFG/ +,F=2C7C /,472C9-=4?F  2/?9CE4J9A=C  /0=+4 
+,-./?26 .  

6. )4FE?/4+ /1A2+7C< :  2E/4< (3) KE/< 9/2F 2C .4+=-96 2J= 
DJ2-+=245EFDJ= .  

7. #E3=-< .8=+26< +,->KEC7C< :  10.00 , .9 .  

 
K!$' *")&%7)!  

 
&*$#+ /'0%/!&#+ 
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!"#$#%&"'()!* #"+%,'&-(!* !.!'#*!(*  
/0 '#.&* &1!-&*(+,  /!$()+, %,)!(+,  

'-('& 7 (+,%(+, 2009 
!.!'#2+1!$+  1#3&1# :  

1#3&1#'()#  )#( *'+(4!(# *'#'(*'()&* 
/!$()&* "#(5!(#*

*,$+%+ *!%(56$ : "!$'! (5) 
 

3!1# 1o 

A. *+ ,-./-0- 102 32+ ,45 6789:;<=8+02>? -@,-A18-@+  
! >+2 !! -@1B ,-238+02>54 AC<57, 26A4-2 

"(!!)=1""(!) 

1789:;< 9 

B. =. D60= 8.+ 67@?<0;6; f 8- 9-,.5 5<26854 05 ! . E10- 
:F8- 102 ; f 9+<5762?G-2 0592>1 8F32605 605 x1#A; 

1789:;< 3 

>. !@ t1, t2, ..., t@ -.@+2 52 9+<+0;<H6-2B 82+B 8-0+I:;0HB 

X 6- ,-.38+ 8-3FJ57B @, @+ 5<.6-0- 0; 8F6; 028H  
0=@ 9+<+0;<H6-=@ . 

"
x

1789:;< 3 

/. *+ A+<+>0;<.6-0- 02B 9<50?6-2B 957 +>5:57J54@, 
3<?K5@0+B 605 0-0<?,21 6+B 0; :F/; *?@AB H %9C7< 
,.9:+ 605 3<?88+ 957 +@026052A-. 6- >?J- 9<10+6; .  

=. !@ ; 67@?<0;6; f FA-2 605 x0 1<25 F@+@ 9<+38+02>1 
+<2J81 , ,;:+,H +@ ! !$

%
)x(flim

0xx
 010- 32+ >?J- 

K762>1 +<2J81 @ 8-3+:40-<5 057 1 J+ 26A4-2 

 & ' 1

xx
)x(flim

0

"

%
$ !!
!!

178D:;< 2 
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!"#$ 2$% %&'()!% 
 

 

>. N2+ 0; 67@?<0;6; f(x) = ex, x#!, 26A4-2 f!(x) = ex

1789:;< 2 

E. $ ,2?8-65B -@1B ,-.38+05B 9+<+0;<H6-=@ -.@+2 ; 
028H 32+ 0;@ 595.+ 05 95:4 50% 0=@ 9+<+0;<H6-=@ 
-.@+2 82><10-<-B +91 +70H@ >+2 05 95:4 50% 0=@ 
9+<+0;<H6-=@ -.@+2 8-3+:40-<-B +91 0;@ 028H +70H@. 

1789:;< 2 

:. !@ ; >+894:; 67A@50H0=@ 32+ F@+ A+<+>0;<2602>1 
-.@+2 >+@5@2>H H 9-<.957 >+@5@2>H 8- 0792>H 
+91>:26; s >+2 -4<5B R, 010- 26A4-2 s (6R 

1789:;< 2 

;. O ,-238+02>1B AC<5B O -@1B 9-2<?8+05B 04A;B 
:F3-0+2 IFI+25 -@,-A18-@5 . 

1789:;< 2 

 

3!1# 27 

).@-0+2 ; 67@?<0;6; f(x) = +x3"8, 1957 + F@+B 9<+38+02>1B 
+<2J81B .  

=. !@ 7)x(flim
1x

"$
%

, @+  I<-J-. ; 028H 057 + 

1789:;< 5 

>. D60= +=1 

i. *+ I<-J-. 05 1<25 
2x

)x(f
lim
2x "%

 

1789:;< 10 

ii. *+ I<-J-. ; -/.6=6; 0;B -K+9058F@;B 0;B 3<+K2>HB 
9+<?60+6;B 0;B f 605 6;8-.5 8- 0-08;8F@; x0 = 2 

1789:;< 10 
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3!1# 3o 
D60= x1, x2, x3, x4 52 028FB 82+B 8-0+I:;0HB # -@1B ,-.38+05B 
8-3FJ57B @=72 8- +@0.6052A-B (+91:70-B) 67A@10;0-B @1, @2, 
@3, @4, 1957 @4 = 3@3 . ).@-0+2 -9.6;B 102 0+ 01/+ 057 >7>:2>54 
,2+3<?88+05B 67A@50H0=@ 957 +@026052A54@ 602B 028FB x1 
>+2 x2 -.@+2 +@0.6052A+ 50° >+2 30°. 

=. *+ I<-J54@ 52 67A@10;0-B @i, i=1,2,3,4 

1789:;< 10 

>. *+ I<-J54@ 0+ 01/+ 957 +@026052A54@ 602B 028FB x3 >+2 x4

1789:;< 8 

E. ).@-0+2 102 x1 <"7, x2 ="7, x3 = 3, >+2 x4 >3. *+ ,-2AJ-. 102 

10 R+72 =52 , 
"
x

 1957 R, , , -.@+2 +@0.6052A+ 05 -4<5B, ; 8F6; 028H >+2 ; 
,2?8-65B 0=@ 9+<+0;<H6-=@. 

"
x

1789:;< 7 

 
3!1# 47 

).@-0+2 ; 67@?<0;6; 
2

3

x

4
x)x(f )$ ! , x#(0,1), 1957 @ 

+>F<+25B +<2J81B 8- @ >2 
 

A. =. *+ 9<56,25<260-. 05 ,2?60;8+ 605 595.5 ; f -.@+2 
3@;6.=B +4/576+ >+2 05 ,2?60;8+ 605 595.5 ; f -.@+2 
3@;6.=B KJ.@576+ . 

1789:;< 8 
 

    >. *+ 8-:-0;J-. ; 67@?<0;6; f =B 9<5B 0+ +><10+0+ >+2 
@+ ,-2AJ-. 102 f(x) P 3@2 32+ >?J- x#(0,1) 

1789:;< 5 
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B. Q-=<548-  05@  ,-238+02>1  AC<5 O = {1, 2, ..., @}  8- 
2659.J+@+ +9:? -@,-A18-@+ >+2 05 -@,-A18-@1 057, ! 32+ 
05 595.5 26A4-2  

& '
2

2

3 3
)A(P

4
)A(P !! $)   >+2  *(!)=@2"9@"8 

1957 "(!) -.@+2 ; 92J+@10;0+ 057 ! >+2 *(!) 05 
9:HJ5B 0=@ 6052A-.=@ 057 ! 

=. *+ ,-./-0- 102 "(!) = 
5

1
 

178D:;< 7 

>. !@ -929:F5@ R -.@+2 F@+ -@,-A18-@5 057 ,-238+02>54 

AC<57 O 8- "(!*R) = 
6

1
, @+ 795:53260-. ; 92J+@10;0+ 

057 -@,-A58F@57 !!+R 

1789:;< 5 

 
 

+5&/(!* /(# '+,* !.!'#2+1!$+,*  
1. %05 0-0<?,25 @+ 3<?S-0- 81@5 0+ 9<5>+0+<>02>?  

(;8-<58;@.+ , -/-0+G18-@5  8?J;8+). $= FG8 
=8AHEI9J;A;  0+ JF8+0+ 605 0-0<?,25 .  

2. *+ 3<?S-0- 05 5@58+0-9C@781  6+B 605 9?@= 8F<5B 0=@ 
K=05+@023<?K=@ , +8F6=B 81:2B 6+B 9+<+,5J54@ .  
)=FH9 9KKG @GF;L?@G  :;8 ;MHAINM;A=H 8= EI9J;A;. 

 T+0? 0;@ +95AC<;6H 6+B @+ 9+<+,C6-0-  8+G.  8- 05 
0-0<?,25  >+2 0+ K=05+@0.3<+K+ .   

3. *+ +9+@0H6-0- @A7 A;AI9:HB @=< @; BK= 0+ JF8+0+ .    
 *+ 8; A<;6285952;J-. 05 82:28-0<F K4::5 057 0-0<+,.57. 
4. *+ 3<?S-0- 02B +9+@0H6-2B  6+B FB87 F; FMK; O F=PI7 

@AQKB :H=IR;L=<  R=H FB87 =8;SLAGKG<  F;K98G< .   
 U95<-.0- @+ A<;6285952H6-0-  85:4I2 81@5 32+ 6AF,2+ , 

,2+3<?88+0+  >+2 9.@+>-B .  
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 !"# 1#$ $%&'( $ 
 

 

 !"#$%&'()*  )+)% *)(* ,- % +&*  
&.)'&*("$  ,)/(0"$  #$0)("$ 0 ( ! /)## 1(0)* 

)+)% *)(* ,- % +&* )! # (". 1  2-) 
1)$%)'  17 MA3"$ 2010 
)+)% 4".)/"  . 5&. :  

. 5&. %(0  0 ( *%"(6)(  *% %(*%(0&* 
,)/(0&* ! (1)( *

*$/"#" *)#(17/ : !)/%) (5) 

 
5).    

 1. )*+, t1,t2,...,t- ./ 0121+324*5/6 7/16 0.*.+/846 

75+19:3+46 " 5-;6 <5=>71+.6 75>?@.A6 -, 0.A ?B.A- 

7?*3 +/74  x

 $B371+=C.A75 +/6 </1D.2?6   t1 x , t2 x ,..., t- x  

 E1 10.<5=F5+5 ;+/ . 12/@73+/8;6 7?*.6 +,- </1D.2G- 
1A+G- 5=-1/ =*.6 75 73<?-. 

.89:;<= 7 

 2.  - x1,x2,…,x   5=-1/ ./ 0121+324*5/6 7/16 0.*.+/846 
75+19:3+46 X 5-;6 <5=>71+.6 75>?@.A6 - 81/ w1,w2,...,w-  

5=-1/ ./ 1-+=*+./B./ *A-+5:5*+?6 *+H@7/*36 (912I+3+16), -1 
.2=*5+5 +. *+1@7/8; 7?*. +36 75+19:3+46 ". 

.89:;<= 4 

 3. )*+, J . <5/>71+/8;6 BG2.6 5-;6 05/2H71+.6 +IB36 . 
E1 <G*5+5 +.A6 .2/*7.I6 +.A 9?91/.A 5-<5B.7?-.A 81/ 
+.A 1<I-1+.A 5-<5B.7?-.A . 

.89:;<= 4 
 4.  ! "!#!$%&#'()%) %*+ ,#-%.()*+ ,-/ !$-0-/1-23, 4#.5-3%!+ 

(%- %)%#.6*7 (!+ 6',0! (%- 4#.88! ,-/ !3%*(%-*")' () $.1) 
,#7%!(& %& 09:&  !"#$, !3 & ,#7%!(& )'3!* (;(%<, < %&'(), 
!3 & ,#7%!(& )'3!* 0!31!(893&.  
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 !"# 2#$ $%&'( $ 
 

 

 )  ) *+ ,-)./01,2+3 f , g 45*-) ,0* x0 6/+. 7/.89.0+:*;3 
./+<9*;3, 0602 

00
0 xxxxxx

)x(glim)x(flim))x(g)x(f(lim        

!) =+. :><2 x>0 +,5;2+ 
x

x  1
  

") # 0.5;0?0. 2)63 :+)?0*; 7*- :+)2@0.+ 2-<;8/.99. 
:.+ ? <4,? 0*- ,0*) >A*). :@)?,13 0*- 2:B/>C20.+ 
.76 0? ,-)>/0?,? x=f(t), 0? 5/*)+:1 ,0+891 t0 2@).+ 
-(t0)=fD(t0) 

#)  E+. ,-)>/0?,? f F4820.+ 8)?,@G3 B<@)*-,. ,2 4). 
H+>,0?9. ( 0*- 72H@*- */+,9*; 0?3, 60.) 8+. 
*7*+.H17*02 ,?92@. x1, x2 (  92  x1<x2   +,5;2+  f(x1)<f(x2)  

$) # H+>92,*3 2@).+ 4). 940/* <4,?3, 0* *7*@* 
27?/2>C20.+ .76 0+3 .:/.@23 7./.0?/1,2+3 . 

%&'(#$) 10 

*+%, B 
 

(@)20.+ ? ,-)>/0?,?  
 

112 2 xx)x(f  ,    x  
 

-1. I. -7*F*8@,202 0*  
1

1

1 x

)x(f
lim
x

    

  %&'(#$) 10 
 
-2. I. -7*F*8@,202 0* ,-)02F2,01  H+2;<-),?3  0?3 

2B.70*94)?3  0?3 8/.B+:13 7./>,0.,?3  0?3 
,-)>/0?,?3 f  ,0* ,?92@* 0?3 92 0209?94)?  x0=0 

%&'(#$) 10 

 
B3. I. -7*F*8@,202 0? 8G)@. 7*- ,5?9.0@C2+  ? 7./.7>)G  

2B.70*94)?  92 0*) >A*). xDx  
%&'(#$) 5 
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 !"# 3#$ $%&'( $ 
 

 

 !"# $  
)* +*,-. +/. 01234*0. 56789., :4 ;*36, 160 0+<,=>, +0 818?0 
0;838@A/:0> ->0 17<B70,,0 0C9>0+?:,0+8., -D89> 
8,0C818*/A4? :4 5 ;36:4*. ?:89 136+89., <1=. 4,E0>?F8>+0* 
:+8> 1070;6+= 1?>0;0 : 
 

 GH&%'  I !)J$  
 

$%  K'&  

K%LM!)  K& $#$  
 

x i

$J"L)M#M  

i
>  

[0  - ...) ... 20 
[... - ...) 6 40 
[... - ...) ... 45 
[... - ...) ... 30 
[... - ...) ... 25 
$JL)&)  160 

 

$1. L0 018C4?N4+4 <+* +8 136+8. c ;6A4 ;36:/. 4?>0* ?:8 ,4 4 
"%&'()* 6 

 

$2.  E8@ ,4+0E-74+4 :+8 +4+76C*< :0. +8> 107016>=  
1?>0;0 :=:+6 :9,13/7=,->8 , >0 91838B?:4+4 +/ ,-:/ 

+*,O  ;0* +/> +91*;O 01<;3*:/ s x

"%&'()* 8 
 

$3. L0 4N4+6:4+4  0> +8 C4?B,0 4?>0* 8,8*8B4>-. .  
"%&'()* 5 

$4.  > ;6A4 6+8,8 -D4* +/> ?C*0 1*A0><+/+0 >0 41*34B4? ,  
>0 91838B?:4+4 +/> 1*A0><+/+0 +89 4>C4D8,->89  

  :   « /  01234*0  56789.  4><.  0+<,89 189 41*3-DA/;4 
  +9D0?0  >0 4?>0* 01< 7 ,-D7* ;0* 14 ;*36». 

"%&'()* 6 
 

(?>4+0* 8 +@18. 
k

i

k

i

ii

ii

x

xs

1

2

122

>

>

>
>

1
 

M%&)$ 3#$  G) 5 $%&'(%$ Pappas Ath..............page  78



 !"# 4#$ $%&'( $ 
 

 

 
 !"# $ 
 

)*+,  , - ./0 12.1345126 1247 .18956+8:0/ 3;<0= > 51 
62+?*+08317 @8A624+B+17 !( ), !(-)  :68 B *=2C<+B*B 

)B(P)A(Px)A(Pxln)x(f
2

2

1
 ,  x>P( ) 

$1. D6 51E1+F*1+1 +B *=2C<+B*B f ,7 @<07 +B 5020+02?6 
:68 +6 6:<4+6+6 . 

"%&'()* 13 
$2.  2 B *=2C<+B*B  f @6<0=*8CG18  6:<4+6+0  *+0 *B51?0 

3

5
ox  51 +85F f(xo)=0 , 26 6@0.1?H1+1 4+8 :  

!( )=
3

2
  :68  !(-)=

2

1
  

"%&'()* 2 

 

&65IC202+67 =@4JB +0 1<;+B56 $2 :68 1@8@EK02 4+8 
6

5
)BA(P , 

26 I<1?+1 +B2 @8A624+B+6: 
 

$3. 26 5B2 @<6956+0@08BA0/2 +6=+43<026 +6 12.1345126   , -. 

"%&'()* 5 
 

$4. 26 @<6956+0@08BA1? 5420 K26 6@4 +6 12.1345126   , -. 

"%&'()* 5 
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 !"# 1#$ $%&'( $ 
 

 !"#"$%!&'( ) "!*$+&%,' )  - &") ')  
./ &"-%) %0 ,%)'*+  . #'(*+ $+( '*+  

1 +& ,"  5 '*+$'*+ 2010 
 - &"2*0 #*  0"3%0" :  

0"3%0"&'("  ("' )&*'4 '" )&"&')&'(%) 
. #'(%) !"'1 '")

)+#*$* ) $'15# : & )) ,') (4) 

 
3 0" " 

"1.  ) * +,)-./*+* f 01)23 42.25651+37* +0 8)2 93-+/*72 

( :23 c R, )2 24;901<0/0 =/3 xcf = xfc , x (. 

06789:; 9 

"2.  >=/0 732 +,)-./*+* f ?850/23 5)*+16@ AB1);,+2 +0 8)2 
93-+/*72 ( /;, 4091;, ;.3+7;C /*@; 

06789:; 3 

"3. >D@ ;.1E0/23 ; 903572/3:=@ FD.;@ 0)=@ 403.-72/;@ 
/CF*@;  

06789:; 3 
"4.  ! "!#!$%&#'()%) %*+ ,#-%.()*+ ,-/ !$-0-/1-23, 4#.5-3%!+ 

(%- %)%#.6*7 (!+ 6',0! (%- 4#.88! ,-/ !3%*(%-*")' () $.1) 
,#7%!(& %& 09:&  !"#$, !3 & ,#7%!(& )'3!* (;(%<, < %&'(), 
!3 & ,#7%!(& )'3!* 0!31!(893&.  

<)  ) ;3 +,)2./G+03@ f , g 8F;,) :;3)= 4091; ;.3+7;C /;  , 

/=/0 * +,)-./*+*  
g

f
  8F03 4-)/2 4091; ;.3+7;C /;   

=)  '+FC03 = +,)x) !"x(lim
xx

0

0  

>) $0 732 ;729;4;3*78)* :2/2);7G 70 :?-+03@ 1+;, 4?-/;,@ ;3 
9329;F3:8@ :0)/.3:8@ /378@ /6) :?-+06) 932A8.;,) 70/2<C 
/;,@ =+; :23 /; 4?-/;@ :-B0 :?-+*@. 

9) $0 732 ;729;4;3*78)* :2/2);7G 70 :?-+03@ 1+;, 4?-/;,@ 
/; 07H29=) /;, F6.1;, 4;, ;.1E0/23 24= /; 4;?C56); 
+F0/3:D) +,F);/G/6) :23 /;) ;.3E=)/3; -<;)2 01)23 1+; 70 
/; 7850B;@ ) /;, 901572/;@. 
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 !"# 2#$ $%&'( $ 
 

  )  ) !( ) *+),- . /-0,)12.2, *)13 *)4*5678)69  

      = {,1, ,2, ..., ,:} , 212*  

!( ) = !(,1)+ !(,2)+ ... + !(,:) 

 !"#$% & 10 

'(!) B 
 

;- <,076+ 60 7,0.2=) >* 8), 4-,?=)->7,  @,0.7,2-:=) 
:97,+)6)2,-  ,/1 10 8A3 20 :,- 8569) 67,46/6-.0*+  >* 5 
:BC>*-3 +>69 /BC2693 .   ) :  
# ?A)+, 269 :9:B-:6D 2678, /69 ,)2->26-5*+  >2.)  
:BC>.  [14, 16) 269 :9:B-:6D 4-,?EC77,263  *+),- 1446 
;- >5*2-:83  >95)12.2*3  2A) 4D6 /E=2A) :BC>*A) *+),- 
+>*3 .  
48 7,0.283 /FE,) <,071 8A3 16  :,- 
6 7,0.283 /FE,) <,071 269BC5->26) 18, 212* :  

 

*1. G, 7*2,H8E*2* >26 2*2EC4-1 >,3 26) /,E,:C2A 
/+),:, >A>2C >97/B.EA78)6 .   

 
   

I J@;&;K'  

[  -   ) 

 

L%GM!'L#  

 M'@#  x i

 

$N"G;M#M 

 ) i

$"%M'L#  
$N"G;M#M  

f i

$"%M'L#  
$N"G;M#M  

f i  %   

      
     
     
     
     

$NG;&;     
   

!"#$% & 10 

*2. G, <E*+2* 2. 78>. 2-7F  2.3 <,076B6?+,3 2A) 

7,0.2=) .    

x

!"#$% & 6 

B3. G, <E*+2* /1>6- 7,0.283 /FE,) <,076B6?+, ,/1 10 
8A3 14  

!"#$% & 4 
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 4.  )*   +,-./-   /0   10202/3   /45   6*78/95   10:   1;,*5   
       +*760<0=.* /0:<>?@2/05 17  

!"#$%&' 5 
 

()!* +  

A2/4 B = {41, 42, 43, 44} 0 C-@=6*/@D3E ?9,0E -53E 1-@,>6*/0E /F?8E 

D*@ /* -5C-?36-5> /0:  = {41, 43} D*@ G= { 42, 44} 

 5 -.5*@ !( –G) = 
4 

1 
 D*@ !(G– ) = 

2 

1 
 

310: 5 7-/@D3E *DH,*@0E, /3/-: 
 
+1.  )* *10C-.I-/- 3/@ !( –G) = !( ) D*@ !(G– ) = !(G) 

!"#$%&' 6 
 

+2. )* *10C-.I-/- 3/@ 5=4 
!"#$%&' 10 

 

+3. )* :10<0=.2-/- /@E 1@7*53/8/-E /45 -5C-?06H545    
D*@ G 

!"#$%&' 4 
+4. )* :10<0=.2-/- /85 1@7*53/8/* /0: -5C-?06H50:  

 J BJ  

!"#$%&' 5 
 
()!* , 
A2/4 t1,t2, ... ,t5 0@ 1*,*/8,;2-@E 6@*E 1020/@D;E 6-/*+<8/;E 

" -53E C-.=6*/0E 6-=H70:E 5, 10: H?0:5 6H28 /@6;  D*@ 

/:1@D; *13D<@28 s 

x

K-4,0F6- -1.28E /8 2:5>,/828 

Rt  ,xt
s

)t(f

3

2300

1
  D*@  s 0 

,1. )* *10C-.I-/- 3/@ 8 2:5>,/828 f -.5*@ =582.4E 
*FI0:2* . 

!"#$%&' 5 
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 2. )* *+,-./0.1. 213 , 456728 7.1*9,:;8 1<8 =5>?41<=<8 f @/>.1*3 

.:?A3=1,8 @3*  t =  B*3 >* 94./1. 1<> .:?A3=1< 137; 1,5. x

!"#$%&' 6 

 
 3.  > fC(0)=1, >* 5+,:,@/=.1. 1, =5>1.:.=1; 7.1*9,:;8 CV 1D> 

+*4*+?>D +*4*1<4;=.D> B*3 >* .0.1?=.1. *> 1, -./@7* ./>*3 
,7,3,@.>E8. 

!"#$%&' 8 
 

 4. )* *+,-./0.1. 213 < 7E=< 137; 1D> *4367F> fC(t1), fC(t2), ... , fC(t>) 

./>*3 /=< 7. 
100

1
 

!"#$%&' 6 
 
 

( )*+,- *+. /(0- ,1,/.2(!,3(0-  
1.  $1,  1.14?-3,  >*  @4?G.1.  72>,  1*  +4,B*1*4B13B?  

(<7.4,7<>/* ,  .0.1*H27.>,  7?6<7*).  34  56#  4#789:$;&7&  1*  
6E7*1*  =1,  1.14?-3, .  

 2.  )*  @4?G.1.  1,  ,>,7*1.+F>572  =*8  =1,  +?>D  7E4,8  1D>  
ID1,*>13@4?ID> ,  *7E=D8  72:38  =*8  +*4*-,6,J> .  <458$  $==6  
>65&?@>6  %&#  &A87:BA&748  #4  9:$;&7& .  

 K*1?  1<>  *+,AF4<=;  =*8  >*  +*4*-F=.1.  7*H/  7.  1,  1.14?-3,  
B*3  1*  ID1,*>1/@4*I* .   

3. )* *+*>1;=.1. >7" 7&7:$%8C >4' >& C=4 1* 6E7*1* .  
4.  )*  @4?G.1.  138  *+*>1;=.38  =*8  5C#"  5&  5A=&  D  54E:"  >7F=C  

%84:G&?4'  G48  5C#"#  4#&H?76=6'  5&=$#6' .  L+,4./1.  >*  
A4<=37,+,3;=.1.  7,:J93  72>,  @3*  =AE-3* ,  -3*@4?77*1*  B*3  
+/>*B.8 .  

5.  K?6.  *+?>1<=<  .+3=1<7,>3B?  1.B7<43D7E><  ./>*3  *+,-.B1; .  
6.    )*  7<  A4<=37,+,3;=.1.  A*41/  73:37.14E .  
7.  (3?4B.3*  .0E1*=<8 :  14.38  (3) F4.8  7.1?  1<  -3*>,7;  1D>  

ID1,*>13@4?ID> .  
8.  "42>,8  -5>*1;8  *+,AF4<=<8 :  9 :30 + .7 .  

K.I) ,J+/0K+.   
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)%&*$ 1#$  +* 5 $%&'(%$

*+)$,,")'$& $-$.+&$'&  ! .+-"&  

"#$%"&'/0  $)'1/0 ,01$'/0 1+' $*+, (/#+2+ 3!) 

&+33+./ 14 MA4/0 2011 

$-$.+5/#$)/  #+6"#+ :  

#+6"#+.'1+  1+' &./'7$'+ &.+.'&.'1"& 

 $)'1"& *+'2$'+&

&0)/,/ &$,'2() : *$).$ (5) 
 

6$#+ + 

+1. ,-. /01 23/245623.   7.- 8 2359 /2-:6.;-710 4<=1> ? 
3. .@1/2-4A2B 5;- : 

 !( –8)=!( ) – !( C8). 
#89:;<= 7 

+2. +5;2 /01 23/245623.  , 8 2359 /2-:6.;-710 4<=1> ? 
DE:13;.- .F>6GBG.F;. ; 

#89:;<= 4 

+3. )- 27H=IJ2- K F42;-7L F>435;K;. fi 6-.9 @.=.;L=KFK9 
xi 2359 /2B:6.;19 . 

#89:;<= 4 

+4.  ! "!#!$%&#'()%) %*+ ,#-%.()*+ ,-/ !$-0-/1-23, 4#.5-3%!+ 
(%- %)%#.6*7 (!+ 6',0!, (%- 4#.88! ,-/ !3%*(%-*")' () $.1) 
,#7%!(&, %& 09:&  !"#$, !3 & ,#7%!(&  )'3!* (;(%<, < 

%&'(), !3 & ,#7%!(& )'3!* 0!31!(893&.  

>) # /-.706.3FK 27H=IJ2;.- F;-9 B/-29 613I/29 62 ;-9 
1@1B29 27H=IJ13;.- 1- @.=.;K=LF2-9.  

#89:;<= 2 

?) $2 6B. 7.313-7L 7.;.316L ;1 20=19 -F10;.- 

@2=B@1> 62 EM- H1=E9 ;K 6EFK ;-6L, /KD./L RN6 x . 

#89:;<= 2 
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*) ,-. /01 2.345657 8,.9 :;1<=/09 :>143/0:09 ,:?;=, 
(f(g(x)))@=f@(g(x))·g@(x)  

 #+,-./0 2 

 

.)  +41/7/= A1. 8=5.B;/=37 C=D58. CD1=, 2,7 
.E,F2,:/. .27/=BA:8./. .2F A1. 8,G3F/=37 
C=D58. .  

#+,-./0 2 

/) H1. C=D58. /,8I1 8,.9 8=/.JB0/K9 =D1., 
787,75=1A9, .1 7 :>1/=B=:/K9 8=/.JB0/F/0/.9 C=1 
E=2=314 /7 10%. 

#+,-./0 2 

1$#2 3 

H1. G7>/D 2=3,A?=, 4:23=9, GFGG,1=9 G., 8.;3=9 :L.D3=9 . 
+.D317>8= />?.D. 8,. :L.D3. . # 2,<.1F/0/. 1. =D1., 8.;30 

=D1., P(M)=
4

1
, 0 2,<.1F/0/. 1. =D1., 4:230 =D1., P(A)= 24  

G., 0 2,<.1F/0/. 1. =D1., GFGG,10 =D1., P(K)=
4

7
5  , F27> 

.  1 5,. /7 2BK<79 M(N) /61 :L.,3I1 27> >243?7>1 
:/7 G7>/D ,:?;=, 64<M(N)<72, /F/= 
31. M. C=DE=/= F/, M(N)=68 

#+,-./0 6 
32. M. >27B75,:/=D  0 /,8K /7> B  

#+,-./0 8 

33. M. J3=D/= 2F:=9 4:23=9, 2F:=9 8.;3=9 G., 2F:=9 
GFGG,1=9 :L.D3=9 >243?7>1 :/7 G7>/D . 

#+,-./0 6 

34. +.D317>8= />?.D. 8D. :L.D3. . M. J3=<=D 0 2,<.1F/0/. 
.>/K 1. =D1., 4:230 K 8.;30 . 

#+,-./0 5 
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*$#+    

*, -./012,3, 12 4,/,5623 2789, -:7 ;<,=>= >-? @:73 -./A@;3 
B,>3 2@>,82C>3 D>@5 @A 6,58D2,> 2=?3 ;@:73 :B>6:-:,0EAD>= 
12 -C=>D> 174=:@0@.= B2 D/512,3 C1:7 -/5@:73 . ): 
>=@C1@:,4: -:/F<.=: 142@,D9= 174=:@0@.= fi% ;42, 
6,>6:4,D;3 D:87G;3 @,3 : 
 (8, 0)  H(10, 10)  I(12, 20)  ((14, y()  
E(16, y%)  J(18, 10) #(20, 0) 
?-:7 y(, y% :, @2@><B;=23 @.= D:87G9= ( D>, % @:7 
-:/7<9=:7  HI(%J#. 
 
 1. K> 7-:/:<,1@:F= :, @2@><B;=23 y(  D>, y% @.= D:87G9= 

( D>, %, >= 2-,-/;:= <=.8CL:7B2 ?@, A B;1A @,B0 @.= 
-./012.= 1@A 6,58D2,> @:7 ;@:73 2C=>, 14200 2789 D>, 
@: 27EF<8>BB: @B0B> (% 2C=>, ->85//A/: -8:3 @:= 
:8,L?=@,: 5M:=> 

#,-./01 7 
 2. K> 1426,>1@2C  @: -:/F<.=:  @.= 142@,D9= 174=:@0@.= 

fi%. 
#,-./01 3 

 3. K> D>@>1D27>1@2C  : -C=>D>3  @.= 142@,D9=  
174=:@0@.= fi% @A3 D>@>=:B03  @.= -./012.= -:7 
;<,=>= >-? @:73 -./A@;3 @A3 2@>,82C>3  D>@5 @A 
6,58D2,>  2=?3 ;@:73 .  

#,-./01 7 
 4. # 6,2FE7=1A @A3 2@>,82C>3 >-:G51,12 @A 4:80<A1A  

2=?3 2-,-/;:= 2G5->M -:1:F 12 ?1:73 -./A@;3 ;4:7= 
D5=2,  2@01,23 -./012,3  @:7/54,1@:= 15000 2789 .  K> 
7-:/:<,1@2C @: -:1:1@? @.= -./A@9= -:7 E> /5N:7= 
>7@? @: -:1? .  

#,-./01 4 
 5. ): 2BN>6?= @:7 4.8C:7 -:7 :8CL2@>, >-? @: -:/F<.=:  

174=:@0@.= @A3 D>@>=:B03 @.= -./012.= :, :-:C23 
;<,=>= >-? @:73 -./A@;3 @A3 2@>,82C>3  D>@5 @A 
6,58D2,>  2=?3 ;@:73 D>, @:7  :8,L?=@,:7 5M:=> 2C=>, 
80. K> N82C@2 @:= >8,EB? @.= -./A@9= -:7 
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,-./-0123/-  30 4567/8 709:  70; /2/5<=43/-  930 >4 
4=?3@A/ .  

#*+,-./ 4 
0$#1 2 
(B243/- @ 9;26=3@9@  

5

2
x

10

11
xx

3

1 2

e)x(f , x  

 
 

21. C/ A4D43@E4B @ f FG 7=0G 3@ A020302B/ . 

#*+,-./ 8 
22.  2  , H ,10 42,4I:A42/  42:G ,4-JA/3-.01 I?=0; K A4 

 H ./- !( ), !(H) 4B2/- 0- E<94-G 3F2 307-.?2 
/.=0363F2 3@G 9;26=3@9@G  f 2/ ;70D0J-93012 0- 
7-E/2:3@34G !( LH), !( –H), !( H), !(H– ). 

#*+,-./ 8 

23. (B243/- @ 9;26=3@9@ 

3

1
x

2

x3
x
5

1 2

e)x(h , x . 

3) C/ D;E4B @ 48B9F9@ f(x)=h(x). 

#*+,-./ 3 

4) A2 x1< x2< x3 0- =BM4G 3@G 7/=/762F 48B9F9@G 

./- vi=2xi+1, i=1,2,3 0- 9;I2:3@34G 3F2 

7/=/3@=N94F2 xi 3:34 2/ O=4B34 3@ A<9@ 3-AN 3F2 
7/=/3@=N94F2. 

#*+,-./ 6 
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$*+)+,"*-'.$& *+)$,,")'$& $/$-+&$'& 

 ! -+/"& "#$%"&'01   $)'.01 ,1.$'01  

&+22+-0 4 '01)'01 2011 

$/$-+30#$)0  #+4"#+ : #+4"#+-'.+ .+'  

&-0'5$'+  &-+-'&-'."&  $)'."& *+'6$'+& 
&1)0,0 &$,'6() : *$)-$ (5) 

4$#+ + 

+1. ,-. /01 23/245623.   7.- 8 2359 /2-:6.;-710 4<=1> ? 
3. .@1/2AB2;2 5;- : 

 P(A B)=P(A)+P(B)-P(A B) 
#789:;< 7 

+2. CD;E F3.9 /2-:6.;-759 4<=19 ?={E1, E2, . . . , E3} 62 
@2@2=.D6F31 @GHI19 D;1-42AE3 . J. /-.;>@<D2;2 ;13 
.B-E6.;-75 1=-D65 ;K9 @-I.35;K;.9 . 

#789:;< 4 

+3. +5;2 GF62 5;- 6A. D>3L=;KDK f 2A3.- @.=.:E:AD-6K D2 
F3. DK62A1 x0 ;1> @2/A1> 1=-D610 ;K9  ; 

#789:;< 4 
+4.  ! "!#!$%&#'()%) %*+ ,#-%.()*+ ,-/ !$-0-/1-23, 4#.5-3%!+ 

(%- %)%#.6*7 (!+ 6',0! (%- 4#.88! ,-/ !3%*(%-*")' () $.1) 
,#7%!(& %& 09:&  !"#$, !3 & ,#7%!(& )'3!* (;(%<, < %&'(), 
!3 & ,#7%!(& )'3!* 0!31!(893&.  

=)  3 x>0, ;5;2 )( x =
x

1
 

>)  3 6-. D>3L=;KDK f 2A3.- @.=.:E:AD-6K D2 F3. /-LD;K6. 
( 7.- -D402- >0 :-. 7LI2 2DE;2=-75 DK62A1 ;1> (, ;5;2 

K f 2A3.- :3KDAE9 .0B1>D. D;1 (. 

)(f x

?) # .I=1-D;-7H D>435;K;. Ji 6A.9 7.;.316H9 27M=LN2- ;1 
@GHI19 ;E3 @.=.;K=HD2E3 @1> 2A3.- 6-7=5;2=29 H AD29 ;K9 
;-6H9 xi. 
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*) $,-. /0.1.2/3 /0,0.143 ,1 95% 5678519 ,:. 
5070,-73;6:. <78;/6,02 ;,1 =2>;,-40 (x  – s, x  + s), 
?519 x   - 4@;- ,243 /02 s - ,952/3 05?/A2;- .   

+) # =2>46;1B (=) 6.?B =68C40,1B . 5070,-73;6:., 12 15186B 
@D19. =20,0DE68 ;6 0FG19;0 ;627>, 178H6,02 5>.,0 :B - 
46;080 5070,37-;-. 

 #,-.*+/ 10 

0$#1 B 

I51E@,1946 ?,2 12 E6741/70;86B  (;6 Co ) ;6 420 56721D3 
/0,> ,- =2>7/620 6.?B 24J719 571;6CC8H1.,02  05? ,2B 
,24@B ,-B ;9.>7,-;-B   E(t)=t–4 t +0 , ?519 0  /02 t (0,24] 
1 D7?.1B ;6 J76B .  
  

21. K0 051=68G6,6 ?,2 C20 t (0,4] - E6741/70;80 462J.6,02 /02  
C20 t (4,24] - E6741/70;80  09G>.6,02 . 

#,-.*+/ 7 
22. K0 951A1C8;6,6 ,-. ,243 ,19 0 , 0. C.:78H6,6 ?,2 - 

6A>D2;,-  E6741/70;80  ,-B 56721D3B 6.,?B ,19 24J719 

68.02 -1 . Co

#,-.*+/ 6 

B3. L20 0=3 .0 <768,6 ,2B J76B 519 - E6741/70;80 ,-B 

56721D3B 68.02 0 .  Co

#,-.*+/ 5 

24.  K0 951A1C8;6,6 ,1   
4t

lim

16t

)t(

2

 

 

#,-.*+/ 7 
 

0$#1    
*2 -A2/86B ,:. 67C0H14@.:.  ;6 420 6,027680 @D19. 
140=1512-E68 ;6 4 /A>;62B  8;19 5A>,19B , ?5:B  
64M0.8H1.,02  ;,1. 5070/>,:  58.0/0 ;9D.1,3,:. .   
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#&','%$ 

(-./012) 
ix  i  f i  % 3 i F i  %  ii x  

[25,   )    x    
   [   ,    )   x+20    

[   ,    )   2x    
[   ,    )   x2

–6x 50   
$43*&*       

 
 

 1. 32 5.67890 81 :-6;1<=>  :?-0/;@;6>  f i  % i=1,2,3,4 

#*+,-./ 6 
 2.  0 @ A1BC6:8>  ;@> <2;208CD>  ;E0 @F1<1G0 6H021 A=50 

-./012 , 02 2I8A6HJ6;6  /;1 ;8 IFB;8> ;@> <FB:@> 6H021 
c=10.  

#*+,-./ 8 

 3. AK89 C6;2K=.6;6 :;8 ;6;.BA1/ :2> ;80 I2.2IB0E  
IH02<2 :?CIF@.EC=08  <2;BFF@F2 , 02 ?I8F8LH:6;6 ;@0 
C=:@ ;1CD x  ;E0 @F1<1G0.   

  
#*+,-./ 6 

 4. +/:81 6.L2M/C6081, ;E0 8I8HE0 81 @F1<H6> 20D<8?0 :;@0 
I.G;@ <FB:@, I.=I61 02 I.8:F@K7890, G:;6 @ 0=2 C=:@ 
@F1<H2 02 6H021 40 -./012; 

#*+,-./ 5 
 

 
0$#1 2 
%J2</:181 2I/K81;81 (6?;6.85B7C12> %<I2HA6?:@>, 81 
8I8H81 =-8?0 ;2 HA12 ;?I1<B <21 8?:12:;1<B I.8:/0;2, 
?I85BFF8?0 2H;@:@ I./:F@N@> :6 A98 6;21.6H6>   <21 O. 
(H06;21 /;1 @ I1720/;@;2, =02> ;?-2H2 6I1F6LC=08> 2I/ 
2?;89> :  

02 <.176H <2;BFF@F8> L12 I./:F@N@ :6 C12 C/08 2I/ 

;1> 6;21.6H6>   <21 O 6H021 
!

!

3

1
, F 0  
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,- ./0123 .-45667689 :0- ;/<=67>7 48 ;86? =2 @0- -;< 

409 24-0/2329   .-0 A 23,-0 
 

 

3

13
,  6 0  

,- @7, ./0123 .-45667689 :0- ;/<=67>7 =2 .-@@3- -;< 

409 B?8 24-0/2329 23,-0 
2

1

 
, 6 2 

*1. C- -;8B23D242 <40 6=4. 

#+,-./0 8 
*2.  ;< 48E9 600 -;8F8348E9 ;8E E;GH-6-, -347=7 

;/<=67>79 =409 24-0/2329   .-0 A, 7 24-0/23-   G./0,2 
.-4566768E9 :0- ;/<=67>7 50 60:<42/8E9 -;< <=8E9 
G./0,2 7 24-0/23- A. 

1) +<=80 -;<F80480 ./317.-, .-45667680 :0- ;/<=67>7 
@<,8 -;< 47, 24-0/23-  , ;<=80 ./317.-, .-45667680 
:0- ;/<=67>7 @<,8 -;< 47, 24-0/23- A .-0 ;<=80 
-;<F80480 1- H/218?, =48 B367@@- ,- 2;06GD8E, =2 ;80- 
-;< 409 B?8 24-0/2329 =409 8;8329 ./317.-, .-45667680 
:0- ;/<=67>7, 2;01E@8?, ,- 2/:-=48?,; 

#+,-./0 7 

2)  C- -;8B23D242 <40 300 -;<F80480 ./317.-, .-45667680 
:0- ;/<=67>7, -;< 409 24-0/2329   I A. 

#+,-./0 6 

*3. $48E9 -;8F8348E9 ;8E B2, ./317.-, .-45667680 :0- 
;/<=67>7 B3,24-0 7 BE,-4<474- ;-/-.868?17=79 
;/8:/5@@-489 2;0@</FJ=79 .  , 7 ;01-,<474- 2?/2=79 
2/:-=3-9 :0- -E48?9 ;8E 1- ;-/-.868E1I=8E, 48 
;/<:/-@@- 23,-0 B0;65=0- -;< 47, -,43=480K7 2.23,J, ;8E 
B2, 1- 48 ;-/-.868E1I=8E,, ,- E;868:3=242 ;<=80 
-;<F80480 -;< -E48?9, ;8E B2, ./317.-, .-45667680 
:0- ;/<=67>7, 1- H/8E, 2/:-=3- . 

#+,-./0 4 
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