
4. �à®ª®¤¨« § £ ¤ « ç¥âëà¥ ª«¥âª¨ â ¡«¨æë 2018 � 2018, ®¡à §ãîé¨¥ ¯àï¬®ã£®«ì­¨ª á® áâ®à®­ ¬¨ 1 ¨ 4.�¥¤¢¥¤ì ¬®¦¥â ¢ë¡à âì ¢ â ¡«¨æ¥ «î¡®© ª¢ ¤à â, ®¡à §®¢ ­­ë© 9 ª«¥âª ¬¨, ¨ á¯à®á¨âì, ¥áâì «¨ ¢ ­ñ¬ å®âï ¡ë®¤­  ¨§ § £ ¤ ­­ëå ª«¥â®ª. �  ª ª®¥ ­ ¨¬¥­ìè¥¥ ª®«¨ç¥áâ¢® â ª¨å ¢®¯à®á®¢ �¥¤¢¥¤ì ­ ¢¥à­ïª  á¬®¦¥â ¯®«ãç¨âìãâ¢¥à¤¨â¥«ì­ë© ®â¢¥â?�â¢¥â: 6732�12 = 226464.�¥è¥­¨¥. �¢ ¤à â, ® ª®â®à®¬ �¥¤¢¥¤ì § ¤ ñâ ¢®¯à®á, ¨ ¢á¥ ¥£® ª«¥âª¨ ¡ã¤¥¬ ­ §ë¢ âì ¯à®¢¥à¥­­ë¬¨. �®«®-¦¥­¨¥ ª«¥âª¨ ¢ â ¡«¨æ¥ ¡ã¤¥¬ § ¤ ¢ âì ­®¬¥à ¬¨ áâà®ª¨ ¨ áâ®«¡æ , ¢ ª®â®àëå ®­  áâ®¨â: ª«¥âª  (x; y) áâ®¨â ­ ¯¥à¥á¥ç¥­¨¨ x-© áâà®ª¨ ¨ y-£® áâ®«¡æ .�®ª ¦¥¬, çâ® §  6732�12 ¢®¯à®á®¢ ¬®¦­® ¯®¯ áâì ¢ § ¤ã¬ ­­ë© ¯àï¬®ã£®«ì­¨ª ¤ ¦¥ ­  ¤®áª¥ 2019� 2019. � §-à¥¦¥¬ íâã ¤®áªã ­  ª¢ ¤à âë 3 � 3 ¨ à áªà á¨¬ íâ¨ ª¢ ¤à âë ¢ è å¬ â­®¬ ¯®àï¤ª¥ â ª, çâ®¡ë ã£«®¢ë¥ ª¢ ¤à âë¡ë«¨ ¡¥«ë¬¨. �®£¤  ¤®áâ â®ç­® ¯à®¢¥à¨âì ¢á¥ çñà­ë¥ ª¢ ¤à âë 3 � 3: ­¨ ¢ ª ª®© áâà®ª¥ ¨ ­¨ ¢ ª ª®¬ áâ®«¡æ¥ ­¥âç¥âëàñå ¡¥«ëå ª«¥â®ª ¯®¤àï¤.�â®¡ë ¤®ª § âì, çâ® íâ® ª®«¨ç¥áâ¢® ¢®¯à®á®¢ ­¥®¡å®¤¨¬®, ®â¬¥â¨¬ ¢á¥ ª«¥âª¨ ¢¨¤  (3m + 1; 3n + 1), £¤¥ 0 6m;n 6 672. �ç¥¢¨¤­®, ­¨ª ª¨¥ ¤¢¥ ®â¬¥ç¥­­ëå ª«¥âª¨ ­¥ «¥¦ â ¢ ®¤­®¬ ª¢ ¤à â¥ 3 � 3. � ¤àã£®© áâ®à®­ë, ¥á«¨¤¢¥ ®â¬¥ç¥­­ëå ª«¥âª¨ ­ å®¤ïâáï ¢ ®¤­®¬ àï¤ã ­  à ááâ®ï­¨¨ 3 (â® ¥áâì ®¤­  ¨§ ­¨å (x; y),   ¤àã£ ï (x; y + 3) ¨«¨(x+ 3; y)), â® å®âï ¡ë ®¤­  ¨§ ­¨å ¤®«¦­  ¡ëâì ¯à®¢¥à¥­  (¯®â®¬ã çâ® ¥á«¨ ®­¨ ®¡¥ ­¥ ¯à®¢¥à¥­ë, â® ­¥ ¯à®¢¥à¥­ë¨ ¤¢¥ ª«¥âª¨ ¬¥¦¤ã ­¨¬¨, ¨ ­  ­¥¯à®¢¥à¥­­ëå ª«¥âª å ¬®¦­® à §¬¥áâ¨âì ¯àï¬®ã£®«ì­¨ª 1� 4).�®íâ®¬ã ¤®áâ â®ç­® ãª § âì 6732�12 ¯ à ®â¬¥ç¥­­ëå ª«¥â®ª ­  à ááâ®ï­¨¨ 3. � ª ç¥áâ¢¥ â ª¨å ¯ à ¬®¦­® ¢§ïâì¯ àë (6k + 1; 3n+ 1), (6k + 4; 3n+ 1), 0 6 k 6 335, 0 6 n 6 672, ¨ ¯ àë (2017; 6n+ 1), (2017; 6n+ 4), 0 6 n 6 335.5. � ©¤¨â¥ ¢á¥ ¢¥é¥áâ¢¥­­ë¥ a, ¯à¨ ª®â®àëå áãé¥áâ¢ã¥â äã­ªæ¨ï f : R! R â ª ï, çâ® f(x� f(y)) = f(x) + a[y]¤«ï ¢á¥å ¢¥é¥áâ¢¥­­ëå x ¨ y ([y] ®¡®§­ ç ¥â æ¥«ãî ç áâì ç¨á«  y).�â¢¥â: a = �n2 ¤«ï ¯à®¨§¢®«ì­®£® æ¥«®£® n.�¥è¥­¨¥. �à §ã § ¬¥â¨¬, çâ® a = 0 ã¤®¢«¥â¢®àï¥â ãá«®¢¨î § ¤ ç¨ (­ ¯à¨¬¥à, ¯®¤å®¤¨â äã­ªæ¨ï f(x) � 0).�ãáâì â¥¯¥àì a 6= 0.�¥¬¬ . f(y) = f(z) â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤  [y] = [z].�ãáâì f(y) = f(z) ¤«ï ­¥ª®â®àëå y, z. �®£¤  ¨§ ¤ ­­®£® ãà ¢­¥­¨ï ¯®«ãç ¥¬ f(x) + a[y] = f(x � f(y)) =f(x � f(z)) = f(x) + a[z], ®âªã¤  [y] = [z].�¡à â­®, ¥á«¨ [y] = [z], â® f(x � f(y)) = f(x) + a[y] = f(x) + a[z] = f(x � f(z)). �§ ¯à¥¤ë¤ãé¥£® ­ ¡«î¤¥­¨ï¯®«ãç ¥¬ [x�f(y)] = [x�f(z)] ¤«ï «î¡®£® x. �®«®¦¨¬ x = f(y)+f(z)2 , â®£¤  hf(y)�f(z)2 i = h� f(y)�f(z)2 i, á«¥¤®¢ â¥«ì­®,f(y) = f(z). �¥¬¬  ¤®ª § ­ .� «¥¥, ãâ¢¥à¦¤ ¥¬, çâ® f(m) 2 Z¤«ï ¢áïª®£® m 2 Z. �®«®¦¨¬ y = m ¢ ¤ ­­®¬ ãà ¢­¥­¨¨, â®£¤  ¯®«ãç¨¬f(x � f(m)) = f(x) + am ¤«ï «î¡ëå m 2 Z, x 2 R. �®¯ãáâ¨¬, çâ® f(m) =2 Z¤«ï ­¥ª®â®à®£® m 2 Z. �ë¡¥à¥¬t 2 (0; 1) â ª, çâ®¡ë [f(m)] = [f(m) + t]. �®£¤  ¤«ï x = 0 ¯®«ãç ¥¬ f(�f(m)) = f(0) + am,   ¤«ï x = �t ¯®«ãç ¥¬f(�t � f(m)) = f(�t) + am. �ç¨âë¢ ï «¥¬¬ã, ¨¬¥¥¬ f(�f(m)) = f(�t � f(m)), â ª çâ® f(0) = f(�t) = f(�1), çâ®¯à®â¨¢®à¥ç¨â «¥¬¬¥.� «¥¥ ¢¥§¤¥ ¢ ¤ ­­®¬ ãà ¢­¥­¨¨ f(x�f(y)) = f(x)+ay (1) ¬ë ¡ã¤¥¬ ¨á¯®«ì§®¢ âì â®«ìª® æ¥«ë¥ x, y. �®¤áâ ¢«ïïy = 1 ¢ (1), ¯®«ãç¨¬ a 2Z. � «¥¥, ¯à¨ y = 0 ¨¬¥¥¬ f(x�f(0)) = f(x), á«¥¤®¢ â¥«ì­®, x�f(0) = x (¯® «¥¬¬¥), ®âªã¤ f(0) = 0. �®«®¦¨¬ â¥¯¥àì x = f(y), â®£¤  f(f(y)) = �ay (2); § ¬¥­ïï y ­  f(y) ¢ (1), ¯®«ãç ¥¬ f(x+ay) = f(x)+af(y)(3). �¡®§­ ç¨¬ f(1) = n ¨ ¯®«®¦¨¬ y = 1 ¢ (3); ¯®«ãç¨âáï f(x + a) = f(x) + an (4). �®«®¦¨¢ x = 0 ¢ (4), ¯®«ãç¨¬f(a) = an. �§ (4) «¥£ª® § ª«îç ¥¬, çâ® f(ka) = kan ¤«ï «î¡®£® k 2Z, ¢ ç áâ­®áâ¨, f(an) = an2. �¥¯¥àì ¯®¤áâ ­®¢ª y = a ¢ (2) ¤ ñâ �a2 = f(f(a)) = an2, ¨ a = �n2, ª ª ¨ ãâ¢¥à¦¤ «®áì.�áâ «®áì § ¬¥â¨âì, çâ® ¯à¨ a = �n2 äã­ªæ¨ï f(x) = n[x] ã¤®¢«¥â¢®àï¥â ¤ ­­®¬ã ãá«®¢¨î: n[x� n[y]] = n[x]�n2[y], çâ® ®ç¥¢¨¤­®.6. � ®ªàã¦­®áâì á à ¤¨ãá®¬ R ¢¯¨á ­ ¢ë¯ãª«ë© è¥áâ¨ã£®«ì­¨ª ABCDEF . �¨ £®­ «¨ AD ¨ BE, BE ¨ CF ,AD ¨ CF è¥áâ¨ã£®«ì­¨ª  ABCDEF ¯¥à¥á¥ª îâáï ¢ â®çª å M , N ¨ K á®®â¢¥âáâ¢¥­­®. �ãáâì r1, r2, r3, r4, r5, r6 {à ¤¨ãáë ®ªàã¦­®áâ¥©, ¢¯¨á ­­ëå ¢ âà¥ã£®«ì­¨ª¨ ABM , BCN , CDK,DEM , EFN , AFK á®®â¢¥âáâ¢¥­­®. �®ª ¦¨â¥,çâ® r1 + r2 + r3 + r4 + r5 + r6 6 Rp3.�¥è¥­¨¥.�®ª ¦¥¬ á«¥¤ãîéãî «¥¬¬ã.�¥¬¬ . �ãáâì R { à ¤¨ãá ®¯¨á ­­®© ®ªàã¦­®áâ¨ ç¥âëàñåã£®«ì­¨ª  XY ZT , ¤¨ £®­ «¨ ª®â®à®£® ¯¥à¥á¥ª îâáï¢ â®çª¥ U , ¨ ' = 12\XUY . �á«¨ r1, r2 { à ¤¨ãáë ®ªàã¦­®áâ¥©, ¢¯¨á ­­ëå ¢ âà¥ã£®«ì­¨ª¨ XY U , ZTU á®®â¢¥âáâ¢¥­­®,â® r1 + r2R 6 2 tg'(1� sin'): (1)�¥©áâ¢¨â¥«ì­®, ¯ãáâì \UXY = 2 , \UYX = 2#, â®£¤  ¨¬¥¥¬ \UTZ = \UXY = 2 , \UZT = \UYX = 2#(®ç¥¢¨¤­®,  + # + ' = �2 ). �®£¤  XY + ZT = (r1 + r2)(ctg + ctg #) = 2R sin\XTY + 2R sin(2' � \XTY ) =2R(sin\XTY + sin(2'� \XTY ) = 2R � 2 sin' cos(' �\XTY ) 6 4R sin'. �«¥¤®¢ â¥«ì­®,r1 + r2R 6 4 sin'ctg + ctg # = 4 sin' sin sin#sin( + #) = 4 sin' sin sin#cos' = 4 tg' sin sin# == 4 tg' � 12(cos( � #)� cos( + #)) 6 2 tg'(1� sin');



çâ® ¨ âà¥¡®¢ «®áì ¤®ª § âì.�ãáâì \AMB = 2�, \BNC = 2�, \CKD = 2
, â®£¤  �+ � + 
 = �2 .�à¨¬¥­ïï ª ç¥âëàñåã£®«ì­¨ª ¬ ABDE, BCEF ¨ CDFA ­¥à ¢¥­áâ¢® (1), ¯®«ãç ¥¬r1 + r2 + r3 + r4 + r5 + r6R = r1 + r4R + r2 + r5R + r3 + r6R 6 2 tg�(1� sin�) + 2 tg �(1� sin �) + 2 tg 
(1 � sin 
):�®ª ¦¥¬, çâ®, ¥á«¨ �+ � + 
 = �2 , â®2 tg�(1� sin�) + 2 tg �(1 � sin�) + 2 tg 
(1 � sin 
) 6 p3: (2)�¥©áâ¢¨â¥«ì­®, à áá¬®âà¨¬ äã­ªæ¨î f(x) = 2 tgx(1� sinx) ¢ ®¡« áâ¨ (0; �2 ).�®áª®«ìªã f 00(x) = �2 (1�sin x)2+cos4 xcos3 x < 0 ¯à¨ x 2 (0; �2 ), á®£« á­® ­¥à ¢¥­áâ¢ã �¥­á¥­  ¨¬¥¥¬f(�) + f(�) + f(
) 6 3f ��+ � + 
3 � = 3f(�6 ) = p3:� ª¨¬ ®¡à §®¬, ­¥à ¢¥­áâ¢® (2) ¤®ª § ­®, ¨ r1 + r2 + r3 + r4 + r5 + r6 6 p3R.


