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122. ( )

, ,a b c 1 a b c

1 1 1a b c

1abc

1
1 1 1
abcq

a b c
1 2q

5x 31
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xx 5a

2 1 1 1 1a b c abc abc   ( 5c b a )
1abc 1 1 1a b c 2 4a

2q 1abc abc a

3a 4 1 1 3 1b c bc
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3q 2a 1 2 1q bc b c bc
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3b 4c 2 2 6q b q q

2 3 8q c q q

2 2 2 6 3 8q b q q c q q q

2 6 3 8 2q q q 4q 3q

3 3 5b c 4b 8c
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M
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ab a b S
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124. na nb n na b

n na b c n

na c nb c

n na b nr n na b ns , ,r s r s
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n na nb
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, ,a b c d ,a b c d ad bc

2 ,ka d 2mb c ,k m

1a

2 2 2 2 2 2m kb a b a b a b bc a ad b a

k m a d b c
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146. 1a

2 1 2 1a a a a

147. , , ,a b c d

2 2 2 2a b c d ab bc cd da
a b c d

148. , ,a b c

23 4ab bc ca a b c ab bc ca

149. , , ,a b c d 3 3 3 3 0a b c d a b c d

, , ,a b c d 0

150. 
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22 1n n )

151. 2k n

kn n

152. 
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1 1 1 1 11 ...
2 3 4 1318 1319

a
b

1979 a

154. ( ) 1 2 ... ,n n

2,4,7,9

155.

156. n

2 2

2 2
a a b bn

4 1n 2 24 1n x y

x y a b

2 24 1n x y n
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1 2 ...k k kn

159. p
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160.
moda b n a b (modulo) n

n a b

a b n

15 7 2 1 15 1 mod 7

161. 
, , , , , *a b c d m k moda b m modc d m

moda c b d m

moda c b d m

modac bd m

modk ka b m

f
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1 2,k k

1a b k m 2c d k m

1 2a c b d k k m
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162. 19876 37

26 1 mod 37
993 9931987 1986 26 6.6 6. 6 6 1 6 31 mod 37
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163. 2 1 23 2n n n

2 13 3.9 3.2n n n mod 7
22 4.2n n mod 7

2 1 23 2 7.2 0n n n mod 7
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4 285 .2 1 mod 641   ( )

( ) 4 45 2 mod 641   ( )
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322 1 0 mod 641
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165. mod13
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22 13r r mod13
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166. 2 25 2x y

2 22 5x y 2 2x mod 5

mod 5
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3 1 6 2 6 2
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184. n 1010 | 1n

185. 2 2 3 3 4 4, , , ,...a b a b a b a b

a b

186. 1003
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n
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199. M p
8 16 modM p
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206. ( ) 44444444

, A

B A
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4444 7 mod 9
3 34444 7 1mod9
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1.7 7 mod 9
C B
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216.  (Bachet-Bezout)
,a b

a b ,x y

,a b ax by

| 0, ,A ax by ax by x y

,a b A ,a b A

d 0 0,x y 0 0d ax by ,d a b

| , |d a d b |t a |t b |t d
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,q r 0 r d a dq r
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0r r A A d

0r dq a |d a

|d b

http://svichet.wordpress.com



| , |t a t b ,a tm b tn ,m n

0 0 0 0d ax by t mx ny |t d

,a b ,a b

217.
a bc , 1a b a c

, 1a b ,x y

1ax by |a bc s as bc

.1c c cax cby cax asy |a c
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1 1 1l m n
l m n
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lmn l m n

mn ln lm l mn ln lm m n mn ln lm lmn
2m n mn ln lm m n mn l m n lmn

m n mn l ,m n l m n

m l n n l m

n

2l m n n l m l m n 2l m n

2l m n l m n  ( ,l m n ) , ,l m n

1l m n , , 1,1,1l m n

l m n
21 1 12 2

l m lm
l m

l m l m lm

2
2 2

l m
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2
2
l m
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l m l l
2 2 22l m l lm m l 2m
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219.
,a b d , 1a b

d d

,x y ax by d

1a bx y
d d

/a d /b d /a d /b d

,a b
d d

, 1a b
d d

220.

c , ,ca cb c a b

1 ,d ca cb 2 ,d a b 1 2|d cd 2 1|cd d

2 |d a 2 |d b 2 2| , |cd ca cd cb 2cd ca cb

1 2|d cd ,x y

1d acx bcy c ax by ax by ,a b

2d s 2sd ax by 1 2d csd

2 1|cd d
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, ,ca cb c a b c

221.
, ,a b c , , ,a bc a a b c
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, ,ac bc c a b ,a bc a ,c a b

, ,a a b c

222.
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2 2,d a b a ab b d 2 2 2 3a b a ab b ab

d 23 3 3b a b ab b 2| 3d a
2 2 2 2| 3 ,3 3 ,d a b a b , 1a b 22 2, , 1a b a b

| 3d 1d 3

224. , 1, ,a a m n
,1, 1 1m nm na a a

http://svichet.wordpress.com



, , ,d m n sd m td n

1 1
sm da a 1da

1na 1da

1 | 1, 1d m na a a

,x y mx ny d

,x y 0d

d m n ,d m d n
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242.
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p
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1 2... kn p p p 1 2' ' ... 'hp p p

1 |p n 1 1 2| ' ' ... 'hp p p p

1p 1p 1 2' , ' ,..., 'hp p p
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35 70 mod140n

28 28 mod140n

20 20 mod140n

21 20 3 35 28 20n n n n n n

3 70 28 20 106 mod140n

106 mod140n

332.
1 2, ,..., km m m

1 2, ,..., ka a a

   1 1modx a m

2 2modx a m

modk kx a m

1 2... km m m
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1 2... / ,1j k jP m m m m j k jQ 1j jP Q mod jm

jQ im

1 1 1 2 2 2 ... k k kx a PQ a P Q a P Q

y

modj jy a m 1,2,..,j k 0 mod jy x m

j jm y x jm

1 2... |km m m y x

1 2mod ... ky x m m m

333.
?

1 2 1,000,000, ,...,p p p

2
11 modx p

2
22 modx p

2
1,000,0001,000,000 modx p
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1, 2,..., 1000000x x x

334. ( )

)

p 2 11p ?

)

p 2 13p ?
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335.
x x

3.78 3 1x x x 1x x x

x x x

,0 1x x x x

336.
, , ,a n

) a a

)
n n

) 1

) m a 1m a m 1m a m a

m a

) ,0 1
n n

n n
n

n
n

( )

n n n n
n n
n

n n n
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0 n n n 0 1
n
n
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) 1 , 1

2

2

2

2
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337. ,x y

2 2x x y y x y

x x x y y y

2 2 2 2 2 2x y x x y y

x y x y x y

2 2x y x y

x y x
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2 2 2x y x x y

338. ( ) n

k
8 7

15 13
n
n k

6 7
7 8
n k n

k 7 6 2
8 7
n n 112n 112n

96 98k 97k

339. ( ) a 1 2a a
22 3a 12 1144a a

1a 10 1a 1 1a a 22 3a

2 2a 2 2 2a a a 2 2a 1 2a a
1 2 2a a 3 2 1 0a a

21 1 0a a a
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1 5
2

a a

2 1a a 3 2 1a a
6 8 5,a a 12 144 89a a 13 233 144a a

13
12 1 144144 233aa a

a

340. ( ) n 1
n

123456789

211111.11 123456765.4321 123456789
2123456789.87654321 11111.1111

123456789 11111 1 10.11 123456789 0.1111
10 9

1 / 10 1 / 9 1 1 / 2 0.105 0.11
10 9

1
9

123456789 9n
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t
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3 2 2 3f t t t

1 3 2 2 2 3 3f t t t 3 2 6 2 3 6t t f t

f t 0,1t

0,1 0,1/ 3 1/ 3,1/ 2 1/ 2,2 / 3 2 / 3,1

0,1/ 3t 2 3 0t t 0f t

1/ 3,1/ 2t 2 0; 3 1t t 2f t

1/ 2,2 / 3t 2 1; 3 1t t 1f t

2 / 3,1t 2 1; 3 2t t 1f t

, 3 2 3 2 1 3 2 1 3 2 2 ,P x y x y x y x y x y K x y

342. n 1 2n 2n

2 1 2n m n

2 1m n 2 2 1 2 1n n n

2
2 1 2 1 2n n n

2 1m n
2

2 2 1 2 1n n n

2m n 1 / 2n m m 2m n

1 / 2n m m

2 1n m m

2 1m n m
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2m n

2 2 1 2n n n

2n 1 2n

1
,

2
m m

m n 1 2n 2n

343. 1 2
n

n

0 /2
1 2 1 2 2 2 2

2
n n k

k n

n
N

k

1 1 2 0

n

1 2 1 1 2 1 2 1 2
n n n n

1 2 1 2 1 2
n n n

1 2 2
n

N

n

1 2 1 2 1 2 1
n n n
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1 2 2 1
n

N

1,2,....n 1 2
n , , ,

,…

344.
1980

6 35

1980 1980
6 35 6 35 2k

10 6 35
10

 ( 16 35
10

3500 3481)
1980 19806 35 10

1980
1980

1979

12 1 0.99....9 2 6 35 2
10

k k k
dg

345. 0n 1 4 2n n n

1 4 2n n n 0n

1 4 2n n n
22 1 2 4 2n n n n

22 2 1n n n
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2 24 4 4 1n n n n

k 1 4 2n n k n

2 22 1 2 4 2n n n k n
24 1 2 1 2n n n n 24 1 4 2n k n

k 2 4 2k n 4 2n

2k m 2 0 mod 4k 2 1k m
2 1 mod 4k 2 4 2 2 mod 4k n 2k

4 2n k

1 4 2n n n

346. n ,

,

nT n m 22 1nm T m

m nT n nT

nT n m
22 1m n m m

2 2 1m m n m m
2 2; ; 1m m n m m

2 21 1
4 4

m m n m m
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2 21 1
2 2

m n m

1 1
2

m n m

1
2

m n

1
2nT n n

347. f n n n m ,

, , , ,...m f m f f m f f f m

2 ,0 2m k j j k

m 2 ,0A m k j j k

m j 0 j k 2 , 2B k j k j k

m j 2k j k
22 21 2 1k m k k k 0j

m B m k
22 1 1f m k j k k j k

0 1 1j k k k f m B

f m f m A
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m A
2 2 2 2 2 1k m k k k j k k k k k

22 1k m k k 1k m k k m k k
22 1 1f f m f m k m k k j

f f m f f m A

1j m j

348. 
2 2x x x , x

a b k , , 1a b k k

1a b
2 2 2 1x x

1 1 11, 1 5 1 17 , 1 21
2 2 2

x

349. 
24 40 51 0x x , x
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2 22 3 2 17 4 40 51 4 40 51 0x x x x x x
3 17
2 2

x 1 8x

40 51
2
x

x

40 51
2
x

x

1, 2,3,..,8x 2,6,7,8x

x 29 189 229 269; ; ;
2 2 2 2

350. ( )

200x y z

190.1x y z

178.8x y z

x x x x

2 2 2 568.9x y z 284.45x y z

84.45y z

94.35x z
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105.65x y

84 84.45 y z z 84z 0.45y

105y 105.45y 94.65x 84.35z

351.
,a b

1 12 2... ....
a b b ab b a a

a a a b b b
1 1

2
a b

0,0 , 0, , ,0 , ,b a a b

1 1a b
xby
a

,m n

0 ,0m a n b n b
m a
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a
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,a b
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a
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a

,0k

, kbk
a
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1

a

k

kb
a

1

1

a

k
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b

1 1a b

352. 

6

1 1 11 ....
2 3 10

1f x
x
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11 1
1
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dx
k x k

66 61010 10 1

2 11

1 1

k k

dx
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1 11998 1999
10 k k
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1

1 1998
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353. ( ) x x

1
1 2 4 2... ...

2 4 8 2

k

k
n n n n

1
2

2

k

k
n 12 2k kn 2k n

x 12
2

x x x

1/ 2n x n 1/ 2x n x 2 2x n

1/ 2 1n x n ;x n 1/ 2x 1n 2 1x n

1 1 1
2 1

22 2 2 2

k

k k k k
n n n n
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354. x n

1 2 1... nnx x x x x
n n n

x x

0 1x i n n x

1 1i n ; 1 1ix
n

1ix
n

  (*) 
1n i n ix

n n
1n i n x n i    

1n x n i n x n x nx n x n i

nx n x n i       (**) 
 (*) 

x x ; 1 1x x x x
n n

; ....; 1ix x
n

1... 1i nx x x
n n

1 2 1... 1nx x x x i x n i x
n n n

n x n i nx  (**)
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355. ( )

?

2 4 6 8x x x x

2 4 6 8f x x x x x n

20f x n f x n k

0f x 0x 1,2,3,...n

20k n 0 020 20k n f x n f x n

f x 0,1x

x f x

2 , 4 ,6x x x 8x f x

x 0,1 f x

x /m n 1 m n 2,4,6n 8

1 1 1 1 3 1 5 2 3 5 7, , , , , , , , , ,
8 6 4 3 8 2 8 3 4 6 8
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f x
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356. ( ) r
19 20 21 91... 546

100 100 100 100
r r r r

100r

91 19 1 73 r 1r

73.7 546 73.8 7r

k r 1r 73 k

73 1 546k r k r

73 73 546k r r k r k

73 473r k

473 mod 73k

38 mod 73k

73k 38k 7r 38 7

73 38 35 8 38 56 7
100

r 39

57 8
100

r

56 561 7
100 100

r r 57 571 8
100 100

r r
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357.
2 2 21 2 2005, ,...,

2005 2005 2005

1 2005i
2

2005i
ia

2 244 1936 2005 2025 45 , 1 2 44... 0a a a

m 1002m
2 21 2 1 1

2005 2005 2005
m m m

1m ma a 1002 1003 2005, ,...,a a a

m 1002m
2 21 2 1 1

2005 2005 2005
m m m

1 1m ma a

1 1m m ma a a 1001a

1001 499a 1002 500a
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358. 0n 1 3 1
2 4 2

n n

359. 1 2n n n n

360. ,x y x y xy ?

361. 1n 1

n

362. , ,a b n

ab ba
n n

363. 1 0

2 / 2 0 1

364. 2 3
n

365. n

1,2,2,3,3,3,4,4,4,4,5,5,5,5,5,....

2 1/ 2n n n

366. ,m n
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1
2 2

m n n m n

367. , , ,a b c d na nb nc nd

n

a b c d

368. n

2 / 25 8 24
3 25

n n n

369.

1994 1995
x x

370. ,

n

,n n

1/ 6

371. n

/ 4 1min
k

k n k n

372. ( ) N

, 0,xy n x
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0y

2

1 1
2

n

k k n

n nN n
k k

373. 0r T

2 2 2x y r
2

2 2

0 2
1 4 8 4

2x r

rT r r x

374. ,d a b

1 1

1 1 1
2 2n b

a ban d
b

375. ( ) , 1a b ,a b

1 1 /2 1 1 /2

1 1
4n b n a

a ban bn
b a

376. m 1m y

m

x

y y
x

x

m
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377. n 112

4 2 2
nn

378. 1 2 ... ,n n

n

379. p

12 5 2
p p

p

380. n , 1,2,...ke k

ln 1 ln 1nT n n n

381. ( )

?
2 2 21 2 1980, ,...,

1980 1980 1980

382. 2k x

k kx x
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383. ) 0x ,2 ,...,34x x x

) 0x

,2 ,....,79x x x

) ?

384.( ) f n 1/4n n

1995

1

1

n f n

385.
1

1994 1995

0

1993 1994
1 0

1994 1995
x x dx

x x

386.

1

2lim 2 ln 4 1
n k n

n n
k k

387.

3
1

1 4lim log
n

n

n dx
n x
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388. (De Polignac )
p k kp !n

1
k

k

n
p

n , p , n
p

,

2p , 2
n
p

,..... !n p

( 2 ...n n
p p

) 10! 1.2.3.4.5.6.7.8.9.10

, , 23 9

10! 3 1 43 3

389. 300!

300! 300!

10k 300!

10 5.2 k

10k 300! k  ( k
2k 300!) ( k 5k 300!)

http://svichet.wordpress.com



k 2k 300! 2
1

300
2kk

k

k 2k 300! 5 2
1

300
5kk

k k

5 2 3 4
1

300 300 300 300 300 ...
55 5 5 5k

k
k

60 12 4 0 74
300!

390. 1000
500

?

k 7k 1000! 2 3
1000 1000 1000

7 7 7
142 20 2 164 k 7k 500!

71 10 1 82 2
1000 1000!
500 500!

k 7k

1000
500

164 2.82 0 7
1000
500

391. 1 2 ... kn n n n in

1 2
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, 1

1 2 1 2... ...l la a a a a a

p m p mp !n

1 2

1 1

... k
j j

j j

n n nn
p p

m p mp 1!... !kn n

1 2

1
... k

j j j
j

nn n
p p p

1 21 2 ...... k k
j j j j

n n n nn n
p p p p

m p mp

1 2

!
! !.... !k

n
n n n

m p mp

392. 3n

1 2... 1kx x x k ix
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 ( 1 2... kx x x )

,  prime

n
p

p p
p

1 2... kx x x p
1| , |j j

j jp x p x 1 2 ... kp p p n p p

1 2 ... kp n 1 2 ... k
n
p

p 1 2| .. kp x x x

n
p

( n
p

) 1 2 ... ,k
nx x x p k
p

1 2... kx x x

n
p

p p !n

2 ...n n
p p

2 ...

,  prime
!

n n
p p

p p
p n

2 ...

,  prime ,  prime
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n nn
pp p
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393. ( ) n 10n

1005!

394. k 17k 17 2 !n n

395. k 24k 300!

396. 300!

397. ( )

200
100

398. ( )

)

5 5 3 3x y x y y x

)
5 ! 5 !

! ! 3 ! 3 !
m n

m n m n n m

,m n

399. 1, ,6 1n n
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2 4 !
! 2 !
n

n n

400. ( ) n

m !m

n

?

401. m n

1 !
! !

m n
m n

402. p
2n
n

2p n

p
2n
n

403.
1, 2,..., 1

, ,...,
1 2 1

PPCM nn n n
PPCM

n n

404. m n
n

2 2m n
m n
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405. n
2 0n 1 mod 3
2 0n 1 mod 5
2 0,1,4 mod8n
3 0, 1 mod9n
4 0,1 mod16n

406. ( ) 1 2 31...n n n

30 4 4 4
1 2 31...n n n

4 4 4
1 2 31...s n n n 1 2n

,1 31in i s 30

s

2 3n 2 3n in

3in in 3 1k 4 1 mod3in

1 31i 31 1 mod 3s

3 5n 2 1 mod5in
4 1 mod5in 1 31i 31 1 mod 5s
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2,3,5

407.

p 1 ! 1 modp p

s p x . 1 mods x p ,s p

,x y 1sx py

. 1 mods x n modx s p s p . 1 mods x p

modx s p 1 modss p s

p s p 1 modss p 1 2,s s 1 2,s s

1 1 1 mods s p 2 2 1 mods s p 1 2s s s

2 1 2 mods s s s p 1 2 mods s p 1 2,s s p 1 2s s

1 2,s s 1 2,s s

2p 3p

3p ,a 2 2a p a

' 1a p ' 1 modaa p a a

'a a 2 1 moda p 2| 1 1 1p a a a

p 1 moda p 1 moda p

1a p 1a p 1 3a p p
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1 1a p p 'a a a

2 2a p ' 1 modaa p

2.3.... 2 1 modp p

2 2
1 ! 1. . 1 1.1. 1 1 mod

a p
p j p p p

408. p 1 mod 4p

1 ! 1 mod
2
p p

1 !p j p j

1 1 / 2j p 2 modj p j j p

1 /22

1 1 /2

11 1 ! 1 ! mod
2

p

j p

pp j p

1 /21 1p

409. ( )

n

, 1, 2, 3, 4, 5n n n n n n
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A

B

   , 1, 2, 3, 4, 5n n n n n n

A B

A B

1 ... 6 1.2...6 . 1 mod 7n n n A B

A B 2 1 6 mod 7A

1,2,4 mod 7 2 1 6 mod 7A

410.
( Fermat's Little Theorem )
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modpa a p
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a 1a

p pa a

0
1

p
p k

k

p
a a a a

k

1

0

p
k p

k

p
a a a

k

1 1k p

1 ! 1!
1! ! 1 ! 1 1 !

pp ppk k p p
k kk p k k p k

|
p

p k
k

, 1p k |
p

p
k

0k

|
p

p
k

1

0
1 1 0 mod

p
p k p p

k

p
a a a a a a p

k

1 pa a p

1 1 0 modpa a p p

a p 1 1pa 1 1modpa p
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411.
p p a

1 1 modpa p

412. p p p pab ba

a b

1 1p p p pab ba ab b a

|p ab | p pp ab ba p ab p

, , 1p a p b
1 1 1 modp pb a p 1 1| p pp b a

| p pp ab ba | p pp ab ba p

413. 7p 11...1

1p p
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1

1 1

10 111...1
9

p

p x

p ,10 1p p

110 1p ,9 1p
110 1

9

p
p

110 1
9

p

414. ( )

1 2, ,...a a

2 3 6 1n n n
na

n

2p 3p 2 2 2
2 2 3 6 1 48a

5p 1 1 12 3 6 1 modp p p p

1 1 13.2 2.3 6 3 2 1 6 modp p p p
2 2 26 2 3 6 1 0 modp p p p

26 pa p p 6 2pa

p
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415. 1
1 4, 4 , 1nana a n 100a

64 1 mod 7 4 4 mod 6n

n 4 4 6n t t

99 4 6 4 6
100 4 4 4 . 4 4 mod 7

ta ta

100a

416. ,m n 60 60mn m n

56786730

56786730 2.3.5.7.11.13.31.61a
60 60,Q x y xy x y

| , ;x y Q x y 2 2 | , ;x y Q x y

3 3 | , ;x y Q x y 4 4 | , ;x y Q x y

6 6 | , ;x y Q x y 10 10 | , ;x y Q x y
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12 12 | , ;x y Q x y 30 30 | , ;x y Q x y

p

0 modpm m p 0 modpn n p

0 modp pn m m m n n p

1 1 0 modp pmn m n p

2 | | , ;mn m n Q m n
2 23 | | , ;mn m n Q m n

4 45 | | , ;mn m n Q m n

6 67 | | , ;mn m n Q m n

10 1011| | , ;mn m n Q m n

12 1213 | | , ;mn m n Q m n

30 3031| | , ;mn m n Q m n

60 6061| | , ;mn m n Q m n

2,3,5,7,...,61 | ,a mnQ m n
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p 2 11 , 0,1,2,...kn p k
212 1 12 1 1 2 1
kpkn pn p

22 1 11 1 1 0 mod
kk p

418. 1n n 2 1n

| 2 1nn 1n n

p p n n 2 1n

2 1 modn p m 2 1 modm p

,0n xm y y m

2 2 2 . 2 1.1 1 mod
xy n xm n m x p

0y 2 1 mody p y m 2 1 mody p

m 0y m n n

m

12 1 modp p m
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419. p

)
1

1 mod ,1 1np
p n p

n

)
1

0 mod , 2 1
p

p n p
n

) 1 2 ... 1 2 ...p p p n n 1 ! modn n p

) 1 1 ... 2p p p p n 1 0 1 ... 2n

0 mod p

420. n .2 1nn

421. n n 2 2n

422. p p 2 1p ( 3p )

423. p q

pq pq p qa a a a

a
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a
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425. ,42 1mn 168 6 6m n

426. p q

1 1 1 modp qq p pq

427. p mod 2pn n p

n

428. p p p pm n 2p

p pm n

429. 1n 1 ! 1 modn n

430. p

2 2 1 /22 2 2 21 .3 ... 2 2 .4 ... 1 1 modpp p p
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n n

s n s n
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n n n

n

n n
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n 220 2 .5

20 2 1 3 )

|
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d n
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|
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n d
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p n
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1
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1
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433.
n 1 2

1 2 ... k
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1 21 1 ... 1kd n

1 2 11 1
1 2

1 2

11 1
. ...

1 1 1

kss s
k

s s s s
k

pp p
n

p p p

2
d n

P n n
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n 1 2
1 2 ... k

kp p p 0 i i

n 1 2
1 2 ... k
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n 1 v 2 1 ... 1k

1

1 2
0

1 ... 1k
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434. ( )

9910 8810

99 99 9910 2 .5 9910 2 .5a b a b

0 , 99a b ,a b
9910 100.100
88 88 8810 2 .5 88 , 99a b ,a b

12.12 100.100 9910

8810 12.12 9
100.100 625
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b
3 7 132 5 11

a b 3 7 132 5 11 2 5 11x y za 2 5 11s t ub

, , , , ,x y z s t u 3 7 132 5 11 PPCM ,a b
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15 27 ,y t ,z u

7 15 27 2835 ,a b 3 7 132 5 11PPCM

436. 4420n

422 .3.5.7n d n d
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, ,x y z

, , 0,0,0x y z

http://svichet.wordpress.com



555. , ,x y z

3 3 3x y z

t t t t

0
3 ,
5

x 0
4 ,
5

y 0
6
5

z

3 3 3
0 0 0, ,x y z 125 3 3 3

0 0 0, ,x y z
3 3 3
0 0 0, ,x y z

3125 1k

0 0 0125 1 ; 125 1 ; 125 1x x k y y k z z k

556. 12 5m n m

n

12 5m nx 5 mod 6nx

x x

1x 7 12 5x 1x

12 5 1 1 mod 4m n

7x  ( 1m 1n )
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557. ( ) , ,x y z 2z
2 21 ... 99 zx x y

2 2 2 2 2 21 ... 99 99 99 2 1 2 ... 99x x x x

2 2 2 99 99 1 2.99 1
1 2 ... 99 328350 36483 9 3

6
2 21 ... 99 3 mod 9x x 23 mod3zy

0 mod3zy .3zy p p

3 2z .3zy p

558.

3 3 3 31 1 6t t t t t
3 3 3 33 1 1n x t t t t

n t x

3 6n x t
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3 6x n t
3 mod 6a a a n

t 3 6n n t 3 3x n x
3 6x n t 3 6n x t n

559. ,x y y xx y

log logy x x y
log logx y
x y

log tf t
t

1,e ,e

x y ( x y )
y xx y x e y e 2x 4y

,x y x y 2,4 4,2
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560. ( ) p ,a n

2 3p p na 1n

2p 2 2 12 3 13

2p p p
1 2 12 3 5 2 3.2 ... 3p p p p p

5 2 3p p na

2n 25 2 3p p na
1 2 12 3.2 ... 3p p p 5 3 2 mod 5

1 2 1 12 3.2 ... 3 2 mod 5p p p pp

5 p 5p 5 52 3 275 25 .11

   

561. ( ) , ,m n k 2k

1 2! 3! ... ! kn m

2
8 46233 0 mod 3a

3
8 46233 9 mod 3a
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9n 3
8 89! 10! ... ! 9 mod3na a n a

8n na
23 9 33

23na q q 23 k
na m

2k 0,1 4 5 8n

1 2 2.3 2.3.4 33 3 mod 5na

8n

1 1 1 ,ka k , , 1,1,m n k k

2 3a
2

3 9 3a , , 3,3, 2m n k

4 33a

5 153 9.17a

6 873 9.97a

7 5913 81.73a

562. ( ) ,x y

2 3 16y x

,x y
34 4y y x
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y 4y 4y

2 'y y 2 'x x

32 2 2y y x
2 32 4 2 2y y x
22 0y 2 mod 4 22y y

2 , 2y s x t
31 1 4s s t

1s 1s 2 1s u
31u u t

u 1u 1u 0

0t

, 0, 4x y

563. , ,x y z 2 3x y zx y z

x y z

1z 1x y 2z x y z

x y z 1z

x
1 12 2 1 2 4zx z zx z z z

y

http://svichet.wordpress.com



1 11 1 2 1 5zy z z z zy z z z z z z z

564. ( ) a

2 2 1x axy y
?

1,x y a

,x y x
2 2 1 0X ayX y

ay x

,ay x y ,x ax y

2a x y

x y

ay x ay x ay x a y x

1a y y x

,x y

,ay x y ay x y x

y x ax y x y
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,x y

,x ax y ax y x y

0 1x 0y a

,n nx y

0 0, ;x y 0 0y x 1 1 0,x y y 1 1 0x y x

1 1 1 1, ;x y x y 2 1 2,x x y 2 2 1y x y

2 2 2 2, ;x y y x 3 3 2,x y y 3 3 2x y x

 .....................
0 1 2 3........x x x x

2a 2 1x y

2a

1a 2 2 1x y xy 2x y 1 xy

1 xy 1 xy

,x y 1a

0a

a

2a
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565. , ,x y z
2 2 27x y z

0,0,0

, ,x y z 7 x y

7 x y 2 2x y 27 7

z 17 ;x x 17 ;y y 17z z 2 2 2
1 1 17x y z 1 1 1, ,x y z

, ,x y z , ,x y z

x y 7
2 2 0 mod 7x y
2 2 mod 7x y

y 7 y 7 1yy

1 mod 7yy 2 1 mod 7xy

1

0,0,0

566. ,a b 44 4a a b b

, , 0,0,0a b c
44 4 2a a b b c
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a b 42 2c c

4 / 2, / 2, / 4a b c

a b

a b
44 4 0 1 1 2 mod 4a a b b

a b
44 4 1 0 1 2 mod 4a a b b

,a b 44 4a a b b 0,0

567. ) , ,a b c ( )

2 2 2
1 1 1 1
4 a b c

) n n

1,..., nx x  ( )

2 2 2
1 2

1 1 11 ...
nx x x

) a b c 2
1 3
4 a

2 12a

1, 2a a 3a a 3a

2 2
1 1 1 1 5

4 9 36b c
2 72

5
b 3b 6c
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3,3,6 , 3,6,3 6,3,3

) 2n 3n 4n

1 2 3 4 2x x x x

5n , , , ,a b c d e a

b c d e 21 5a 2a

2, 2, 2b c d 2
1 0
e

2 2 2
1 1 1 1

43 3 6

2 2 2 2 2 2
1 1 1 1 1 1 1 1 1 1 1

4 4 4 42 2 2 3 3 6
2, 2, 2,3,3,6 6n

2 2 2 2
1 1 1 1
6 9 9 18

2, 2, 2,3,3,9,9,18

8n

1,..., nx x 1 1 1 1 2 32 , 2 , 2 , 2 , , ,...,x x x x x x

nx n 3n

n ,

568. , , ,a b c d

2 2 2 25 2 2 3 0a b c cd d

, , ,a b c d
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2
2 2 2 2 255 2 2 3 2

2 2
da b c cd d c d

, , ,a b c d

22 2 24 20 2 2 10a b c d d

224 2 2 mod 5a c d

, 1
24 0,1,4 mod5a 22 2 0, 2,3 mod 5c d

24 0 mod5a 22 2 0 mod 5c d a 2c d

5
22 2 24 2 2 10 20a c d d b

2 22 mod5d b
2 0,1,4 mod5d 22 0,2,8 mod5b 2 0 mod5d

22 0 mod5b b d 5 , , ,a b c d

/ 5, / 5, / 5, / 5a b c d

569. ,p q , 2r s

1r sp q    
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p q

p q

2q p

1 2r sp
r

1 21 1 ... 1r r rp p p p
1 21 1 ... 1r r rp p p p

1rp
1 2 3 ... 1r r rp p p p

2s r

2r t 2tp

1 2 mod 4rp 1 2r sp 1s s

2s
2 1 2t sp 1 1t tp p

3,p 1t 3s 2r

3, 2, 2, 3p q r s
2, 3, 3, 2p q r s
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570. t 1,..., tx x
3 3 2002
1 ... 2002tx x

2002 20012002 2002 .2002
3667 3 3 3 32002 . 10 10 1 1

20022002
2002 2002 6.333 4 42002 4 4 4 4 mod9

9 6 0,1, 1

4t

571. ( )

2 2 2 2 2 65x y z u v xyzuv
, , , ,x y z u v ?

2 2 2 2 2 65x y z u v xyzuv
1, 2,3, 4,5

2 2 2 2 21 2 3 4 5 55 1.2.3.4.5 65
, , , ,x y z u v x

x

x , , , ,yzuv x y z u v
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8 8yzuv y x 7yzuv x x x

, , , ,x y z u v 1998

572. ( ) , ,x y n

, 1 1x n 11n nx y

11n nx y

1 1 ...n nx y y y   (*) 
p 1y p x 1n

x

1 ... 1 mod 1ny y n y

p 1 ... ny y 1y 1 y ... ny

 (*) 1 ... ny y n

n ny

1 ny

573. ( )

,a b 1, 1a b
2b aa b     
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a b
2b a aa b a 2a b

22 2b a aa b a
22a b

2
ax
b

x

2
2 2

2
2

2

b
b a b

b

ax b
b

x  ( )
2a b x

2a b xb b
2 2b b xa b xa b

2xx b
1b 1x 2b

4x 3x 3b 4x

2b 1,1 , 16, 2 , 27,3

a b
2b a ba b b ba b

2a 1,1

1,1 , 16, 2 , 27,3

574.
na ba b *

) n *

, 1a b

) * 5n
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) 1n 2n

1n 2a b 3n 11 na n

1 nb n 2n

, 2a b
2a ba b     **

a b

b a
2b a ab a a 2b a

2 22 22 2ab a a ab a a a 2a b a

p a b (
) p a ( b )

,a p k b p l
2a ba b 2a ba b 2 2a a b bp k p l 2a b

/ / 2 1b a

a b

b a 2a b a

2n

) 1,1 , 2a b
5a ba b      

) 5a b a

a b b ka 2,3, 4k 5 kaaa ka
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5 k ka k 2k 3 4a 3k
2 27a 4k 44a 54b

1,1 4 54 , 4

575. ,x y
2 3x y z xyz

,z PGCD x y

x zc y zb b c

2 2 2c zb z z cb
z c c za a

2 2a b z z ab
2

2 1
b za
z b

3
2

2 1
b zz a b
z b

3

2 1
b z
z b

 ( )
2 1

1
z zb
z

2 1
1

z z
z

1z 3z

3z b z
2

2 2
1

z za
z

1a
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2 21 b z z b
b 4 4 4z z

22 1z 4z

1z 2z 1z
2 1 21

1 1
ba b
b b

2b 3b , 5, 2x y

, 5,3x y

2z
216 32 3316 4 1

4 1 4 1
ba b
b b

1b 3b , 4, 2x y

, 4,6x y

5, 2 , 5,3 , 4, 2 , 4,6

576. )

) , ,x y z 4 4 2x y z

) , ,x y z 2 2 2x y z
2
xy

, ,x y z
2 2;x u v 2 ;y uv 2 2z u v
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u v

uv u v u v u v

u v u v

,a b

,c d
2 2 2 2; ; ;u a v b u v c u v d

2 2 22 0 mod 4b c d b 2b b

22
2 2
c d c d b

2
c d

2
c d c

d
2
c d

2
c d

2
c d

2
4 2
c d c d b

4
c d

2
c d ,r s

2 24 ; 2c d s c d r
2 4 44a r s 2 2, 2 ,r s a

a z

) , ,x y z
4 4 2x y z
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4 4 2 2, 2X x y Y x y 4 4Z x y ,X Y Z

)
0X x y 0z

577.
, ,x y z

2 2 2x y z
x y x

m n

2 2 2 22 , ,x mn y m n z m n

d x y 2d 2 2x y 2z

d z d , ,x y z 1d

,x y , ,x y z

x y 2 2 1 mod 4x y
2 2 2 2 mod 4z x y x

2 'x x

24 'x z y z y
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z y z y

d z y z y d

2z 2y d ,y z

1d 2
2
z y

2
z y

2
2
z y m 2

2
z y n

,m n
2 2 24x m n 2x mn  ( x )

m n ,y z

578. 4 4 4x y z

, ,x y z

, , 1d PGCD x y z

,m n

2 2 2 2 2 22 ; ;x mn y m n z m n
2 2 2m n y , ,m n y y

 ( x )
,u v
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2 2 2 2 2' ; ' ; 'u x v y u v z
4 4 2' ' 'x y z ' ; ' ; 'x x y y z z

, ,x y z

579. ,x y

2 2 1x y

1,0A

( ) A

B

B

1y t x
2 2 1x y

1y t x

22 2 1 1x t x
2 2 2 21 2 1 0t x xt t
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1x
2

2
2

1
t
t

2

2
1
1

tx
t

y 2
21

1
ty t x

t
t

A B

AB

1, 0x y
2

2
1;
1

tx
t 2

2
1
ty

t

580. x y
2 23 1x y

http://svichet.wordpress.com



1x 0y t

1y t x
22 23 1 1x t x

1x
2

2
3 1
3 1
tx
t

y 2
2

3 1
ty

t

2

2 2
3 1 2,
3 1 3 1
t t
t t

1,0

t

581.

2 2. 1x d y
d

2 2. 1x d y
1,0 t

1y t x
22 2. 1 1x d t x

2

2
. 1
. 1
d tx
d t 2

2
. 1
ty

d t
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582.
d

2 2. 1x d y

0 0,x y

0 0x y d

,n nx y

0 0
n

n nx y d x y d

n

0 0
n

n nx y d x y d

2 2 2 2
0 0. . 1

n
n nx d y x d y

,x y x y d 0 0x y d
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0 0
0 0

x y d x y d x y d
x y d

0 0 0 0xx dyy yx xy d

0 0 1x y d 0 0 0 0xx dyy yx xy d x y d

0 0,x y ,x y
2 2

0
2 2

0 0

1 1;x xd d
y yy y

0y y 1d 0 0 0yx xy 0 0 0xx dyy
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584 0 1 0n

2 22nx y x xy y

0n n

585 1 2, ,..., na a a

1 2

1 1 1 15...
8na a a

586 ,x y

32 2x y x y x y

587 n 1 1 nnn n 5

588 0n nx , 0n ny , 0n nz 0 0 0, ,x y z

1
1

n n
n

x y
z

1
1

n n
n

y z
x

1
1

n n
n

z x
y

0n

s t ns n x t n 1n
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589 , ,x y z

2 2 23 54 2 4 ,x y z
2 2 25 74 3 7 ,x y z

x y z

590 p ,a a p

1

0

p
k

k
A a q A 1q

p

591 n

n 1 2, ,..., na a a , 1, 2,..,ia i n

592
21 4 1x x x y y

593 , ,x y z 4 4 4 1984x y z

20 11 1996x y zp

594 n 2 1n n
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595 p ,n k

,1ib i k

) 0 1,ib k i

) 1nkp

1 2

1
... 1i

k
n k n knb n

i
p p p p

1 2, ,..., kb b b 0,1,..., 1k

596 p

2 2 3 32 3 2 3 2 3 ...f p 1 12 3 2 3p p p p

5

597 , ,p q r

2 3cos cos cos 1
7 7 7

p q r

598 0n 1p n

2
1 ... 0

1 2 1 1

px x x
n n pn

599 p x

p x 1p x x
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600 p , , , ,a b c d e

a b c d e 2 2 2 2 2a b c d e p
5 5 5 5 5 5a b c d e abcde p

601 k

2
1 11, 5 8, 1, 2,3,..n n na a a ka n

602 ,a b 2 1, 2 1,a b a b

b aa b a ba b a b

603 n w n

3 3 3 3 32 1x y z t w

604 2p 2p

2 3 1y x ,x y

p , 1p p

605 n ,

1 2n n n , 1, 2n n n
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606 p 3
22001 1 1
1
p
p

4p

607 a b

1 1
2
ab a b ax by ,x y

608 ,m n

/2 2

/2 2

1

1

n m

n m

m nn
m m n

609 ,x y 2 2 14x xy y x 14 2018y

101

610 na 1 25, 11a a 1 12 3 , 2,3,...n n na a a n

2002a

611
24 a x x b b a y

,a b , a b
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612 2n  ( )

2 2n n  ( )

613 n p p

0 1 1, ,..., pa a a

) 1 ia n 0,1,..., 1i p

) 0 1 1 0 1 1, ,..., min , ,...,p pPPCM a a a p a a a

614 nx ny

2 2
1 12 2 8 , 1n n n n nx x x y y x

2 2
1 12 3 2 , 1n n n n ny x x y y y

1,2,3,...n p p px y p

615 ,n m

21 2 1 10n n m

616 n 1n

4 14 8 4... 1nnp x x x x x

1n
2 12 4 2... 1nnq x x x x x

617 ,p q 2p q k

2px qy kxyz , ,x y z

0xy
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618 b aa b 22...22a

33..33b (

)

619
2 2 32 1 0x kxy k y

k ,x y

0, 0x y k

620
4 3 22003 2004 2005p x x x a x x a

a

621 n 2n

m m

622 n 4n

2n

623 1 1pQ x p x x

a Q a
pp
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624 , , ,x y z t

2005y z tx y z x

625 2n n

!n

626 ,x y

22 2 2 25 4 5 1x y x y

627 , ,x y z 3 3 32x y z x y z

628 p

0
2 1

p
p

j

p p j
j j

2p

629 x

3 3
x

x x x

630
3 24 16x y

2 3z yz
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631 abcd

2 2 2 22 3 4 2006abcd a b c d

632 r

n 2n r

633 a A

k A 2k a A k A
a

x x

A N

634 p 2005 20062005 p 2005 p

635 ,r s

2 1x xy x
2 1y xy x y

31 1 8cos
7r s
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