JlncTok Ne9 Hanbonbwunii obwuii genutens n anroputm Eeknunaa 02.2015

Onpenenenne 1. Ilycrs a,b € Z, npuaém a # 0 uim b # 0. Hauboavwum obusum deaumenem a u b Ha3bIBALTCS
HauGOJIbINee 1IeJI0e THUCIIO0, Jesisiiee Kak a, Tak u b. O6osuadenne: HO/I(a, b) wmm npocro (a, b).
B Ttom ciyuae, korga (a,b) = 1, roBopsT, 9ro uncia a u b 63aummno npocmule.

Bamaua 1. Ilycrs a,b, k € Z, npuuém b # 0. Tokaxkure, uro  a) (a,b) = (a—0b,b); 6) (a,b) = (a—kb,b);
B) ecau a'b, To (a,b) = |bl; r) ecm r — OCTATOK IpH jesieHnu a Ha b, To (a,b) = (b, r).

Bamaua 2. st kazxkgaoro n € N spranciure a) (n,n+1); 6) (n,n+6); B) (2n+3,5n+7); 1) (n—1,n?).

Bamaua 3°. Ilycts a,b € Z, npuuém a # 0 wim b # 0. Ob6o3nauum gepe3 M MHOKECTBO BCEX UHCE]I, MPEJI-
cTaBUMBIX B BUjie ar + by (x u y — nessie uncia). [lycrs d — HamMmeHbIee 1OJIOKUTETHHOE ducyio B M.
Jokazkure, 9TO: a) kaxoe uncyio u3 M jenurcs wa o6oit obmuit gesmrens quces a u b;

6) xaxkzoe umcio u3z M jenures Ha d; B) d = (a,b).

Bamaga 4°. (aseopumm Eexauda) Ilycrs a,b € Z, npuaém b # 0. Paznennm a Ha b ¢ ocTaTkoM:
a=0bgqg +1r, tme 0 < ry < 0.

Ecmu r1 = 0, To nporecc 3akanunBaercs. Ecim ke 11 > 0, To MbI pa3geauM b Ha 1| ¢ OCTATKOM:
b=r1qs + 19, THe 0 < 1y < 17.

B tom ciryuae, korga 19 = 0, mporecc 3akaguuBaercd. Ecaum xke 19 > 0, To
r1 = Tr2q3 + 13, TAC 0 < 13 < 719,

u Tak jasee. Jlokaxure, 4To: a) IIPOIECC 3aKOHYUTCS Yepe3 KOHETHOE YHCIIO IAaroB;

6) ecsiu 1, TOCTAEHUIT HEHYJIEBOH OCTATOK, TO T, = (a, b).

Bamaua 5. Haiisure a) (347,207): 6) (—475,—76); B) (6188,4709); r) (7581,1767); m) (10946,17711).
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Bamaga 6. /I Bcex m,n € N Bbraucnre: a) (11...1,11...1); 6) (fn, fos1); B)* (fu, fm);
r)* (2" —1,2" —1); m)* (227 +1,27" +1). Baech f, — n-oe uncio Pubonaw4n.

Bagaua 7. OT npaMOyTOJbHUKA CO CTOpOHAMU a u b, Tje a > b, oTpe3arT KBajapaTr co cTopoHoit b. Ecim
[IOJTy YMBIINICA TPAMOYTOJIbHUK He fABJISIeTCS KBaJIPAaTOM, OIIEPAIIAIO IIOBTOPSIOT.

a) Ha kakue kBajparbl OyjeT paspesaH IpAMOYroJbHUK 16 X 227

6) Ha kakue kBajipaThl OyjeT paspe3aH npsaMoyroabHuk 6188 x 47097

B)* Kakue npsMOyroabHIKE OKazKyTCs PA3PE3aHHBIMI HA KOHETHOE UHCIIO KBaJIPaTOB?

r)* Ha kaxue KBajpaTel GyeT pa3pesan IPAMOYrOIbHEK 1 X /27

Bamaua 8°. Ilycts a,b € Z, npuuém a # 0 wmm b # 0. Kak npu momornu anropurma EBkinaa Haiitn Takue
nesble Yucaa T u Y, 910 axr + by = (a,b)?

Bamaga 9. Haiigure x,y € Z takue, aro ax + by = (a,b), eciu  a) a =525, b =231; 6) a = 645, b = 381.

Bamaga 10. Ilycts a,b € Z, npuaém a # 0 wim b # 0. Jlokaxkure, 910
a) st J1060ro HaTypaJsbHoOro k BeinosiHeHo pasencTso (ka, kb) =k - (a,b);
6) eciau m — OOl HATYPAIBHBIN JeuTessb ducen a u b, ro (a/m,b/m) = (a,b)/m.

Bamaua 11. Ilycre a,b € Z, npuuém a # 0 wau b # 0. Jlokaxkure, 910 Yncjia a U b B3aMMHO IIPOCTHI TOTIA,
U TOJILKO TOTJI&, KOIJa CYIIECTBYIOT TaKue IeJible T U Y, 9To ar + by = 1.

Bamaua 12°. Ilycrb uncia a, b u ¢ — 1esble 4ncia, He paBHble Hy/0. JlokaxKkuTe, 910

a) ecsm ab:c, npuuém (a,c) =1, 1o b:c; 6) ecm cia u ¢ib, mpuuém (a,b) =1, To ¢’ ab.

Omnpenenenne 2. YpaBHEHHE, KOTOPOE TPeOYETCs PEIIUTh B IEIbIX YHCIaX, Ha3bIBaeTcd duogparnmosvim. JIu-

HetinviM duodanmosvm ypasuenuem (OT JIBYX IMEPEMEHHBIX) Ha3bIBACTC ypaBHEHEE BUja ax + by = ¢, Tie
a,b,c € Z. Ecim xe ¢ = 0, T0 OHO Ha3bIBaeTCs 00HOPOOHbIM (JIMHEHHBIM JTHO(DAHTOBBIM YDABHEHUEM ).
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Bamaga 13. a) Ilycre (x1,31) u (x2,y2) — JBa peIleHUs OJHOPOJHOIO ypaBHeHHs. JlokaxKuTe, 4TO Taphbl
(14 Z2,y1 + y2) u (1 — T, Y1 — Y2) TAKIKE ABIAIOTCS PEIIEHUAME OJHOPOIHOTO YPABHEHUSI.

6) Ilycrs (21,y1) u (ZT2,Y2) — JBa pelleHus JTUHEHHOTO JnodaHTOBOrO ypaBHeHus. Jlokaxkure, 9TO Hapa
(21 — T2, Y1 — Yo) ABJSIETCS PEMICHUEM COOTBETCTBYIOIIETO OJHOPOHOIO YPABHEHUS.

B) Jlokaxkure, 9TO JIMHEHHOE ypaBHEHHE ax + by = ¢ UMeeT PeIleHne B IeJIbIX 9UCIaxX TOIJIa U TOJIBKO TOT/IA,
Korjia ¢ jequrcs Ha (a,b).

r) Ilycrs ¢ (a,b). Ipumymaiite criocob, Kak HaXOIUTh XOTs OBl OJJHO DeIlleHNe ypaBHeHus ax + by = c.

n)° Ilycrb (xg,y0) — 0aHO U3 perienuii juHeitHoro auodantosa ypaBuenus axr + by = c. J{okaxure, 410

. at
MHO)KeCTBO Beex pemtenuit {(x,y)} onuceiBaercst opmynamu = xg + m, Y=Y — W, rue t € 7.

e)* Ilycrb ay, ag,. .., a, € Z. llpu kakux k pazpemumo quodaHToBO ypaBHeHUe a1x1 + asXo+. . . +anx, = k?
3amaua 14. Pemure cremyroriue 1uohaHTOBbl yPABHEHUS: a) 2la+9y =T, 6) 17z + 23y = 36;
B) 3lz — 133y = 2; r) 7581z — 1767y = 171; n) nx+ (2n— 1)y = 3.

3agagda 15. [Ipu kakux a 1 b MOXKHO 3aIlJIATUTH B Kaccy oJuH pPyOJib, UMesd Ha PyKax HeOI'DAHMICHHOE KOJIH-
9eCcTBO a-PyOJIEBBIX KYITIOP, €CJIM B Kacce eCTh HEOrPaAHUYEHHOE KOJNIeCTBO b-pyOJIEBBIX KYITIOP?

3amaua 16. [lo oKpyKHOCTH JIJIMHBI @ CM KaTUTCsI KOJIECO, JinHa 060j1a KoToporo pasHa b cM (a u b HaTy-
pasibhble, (a,b) = d). B kojieco BOUT rBO3/ib, KOTOPBI OCTAB/ISIET OTMETKU HA OKPYKHOCTH. CKOJIBKO OTMETOK
OCTaBUT T'BO3/Ib

Onpenerenne 3. [Iycrs f,g € Rlz|, npuuém f # 0 wmm g # 0. Hauboavwum obwum desumenem f u g
HA3bIBAETCSI MHOTOUJIEH HaMOOJIbIIell crenenn, gedamuit kak f, rak u g. O6ozuadenne: HOJ(f, g) wmu (f, g).
B rom ciy4ae, korma (f, g) = 1, roBOpAT, 9TO MHOTOUJIEHBI f M § 63GUMHO NPOCTbLE.

Bamaga 17°. Ilycrs f, g € Rlz], npuuém f # 0 uam g # 0. O603Ha9MM depe3 M MHOKECTBO BCeX MHOTOUJIEHOB,
peJICTaBUMBIX B Bujie fu+ gu, e u, v € R[z]. Ilycrb d — oaun n3 MHOrO4/IEHOB HanMeHbleil creneru B M.
a) Jlokaxkure, 4T0 KaxKJIblil MHOTOUYJIEH U3 M jiesiutcst Ha J1060i o6Imuii Jemuresib MHOTOWIEHOB [ 1 g.

6) lokazkure, 9T0 KaxK/plit MHOTOWIEH U3 M nenurcs Ha d.

B) Jlokaxure, uro (f, g) Bcerma CyIecTByer, MpuIéM ONpe/Ie/eH JIUIh ¢ TOTHOCTHIO 10 KOHCTAHTHI.

r) CdopmymupyiiTe 1 jokaxkuTe ajroput™m EBKInma s MHONOWIEHOB.

1) Hokazkure, aro (f, g) mesurcs Ha 110600 Ipyroit 06Ul JeTuTes b STUX MHOIOUJIEHOB.

e) Jlokaxkure, uro cymecTByloT u, v € R[x] takue, uro (f, g) = uf + vg.

3amaga 18. Haiigure (f,g), ecin a) f(z)=2*—4x+3 un g(x) =22%+4z — 6;
6) f(z)=3a'+a%— 12 +1 u g(x) =2 —2+3; B) f(x)=a2m—1 u g(z)=2"—1, rne m,n € N.

Bamaga 19. Haiigure (f, g) u ero juneiinoe Boipazkenue depes f,g € Rlz|, eciau
a) f)=a"+2°-322 4o —1 u glx) =23 +2%> -2 —1;
6) fla)=a2"+22° —2?—42 -2 u g(x) =2+ 2% - 22— 22— 2.

Bamaua 20*%. a) /st AByX HATYpaAJbHBIX YHCEN, MEHBIIUX MUJLJIMOHA, IPOBeaH ajroputM Eskmmia. Jloka-
JKHATE, 9TO OH COCTOA He Oosiee ueM u3 40 1mraros.

6) YcoseprencrsyeMm anropur™ Eskina cieyronmm obpasoM. Bygem samensats napy (a,b) na napy (b, r’),
e a =1’ (mod b) mu —b/2 < r < b/2. [Jokaxkure, 9TO TAKOW YCKOPEHHBIN ajropuT™M EBKJ/INIA TaK¥kKe MpH-
BegeT K (a,b), npuuém ecou |a| < 10% u |b] < 10°, To emy norpebyercs ne Gosee 20 maros.

B) g kakux gauces or 1 mo 100 agropurm EBkimaa pabortaer mosbimne Bcero?

r) A mia kakux guces or 1 g0 100 mosbine Becero paboraer ycKopeHHbI ajroput™m EBkimma?

Bamaua 21*. YV Mumu ¢ FOpoii ectsb mokonaaka B hopMe paBHOCTOPOHHETO TPEYTIOJIbHUKA CO CTOPOHOM 7,
pazjiesiénnas 60po3KaMu Ha JIOJbKA — PABHOCTOPOHHUE TPEYTOJBHUKUA CO CTOPOHON 1. 3a OJUH X0 MOXKHO
OTJIOMATD OT IOKOJIAJIKA TPEYTOJIbHBII KYCOK BJI0JIbL OOPO3/IKH U ChECTh €TI0, & OCTATOK MEPEJIATH IPOTUBHUKY.
ToT, KTO MOJIyYaeT MOC/IeIHII KYyCOK — TPEYTOJBLHUK CO CTOPOHOI 1 BhIMIpbIBaeT. e xKe UrpoK He MOKeT
CJIeJIATh XOJ[, TO OH IpourpbiBaeT. KTo BeIMIpaeT mpu mpaBuibHOM urpe, ecin Muria XoauT nepBbiM?
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