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9acTU 3TOTO pPaBeHCTBa K OJHOMY BuJy. B JaHHOM cirydae, UCIOJIb3YS
HeYeTHOCTh PYHKIUE f 1 ¢, moydaeMm:

JleBas wacth pasencra = h(—x) = f(—x)-g(—z) = (—f(2))-(—g(z)) =
= (=1)-(=1)-f(x)-g(x) =



IIpumep 2. /loxaocume meopemy <«llpoussedernue deyxr HeuemHur
bynxuul ecmsv GYHKUUA LeMHaL .

Pemtenne. «I'enepauyusy doxazameavcmaa.

Oman 1. 10 TeopeMa-IMILINKAIINSI.
Oman 2" (Jl0Ka3aTEILCTBA HOBON NMILIUKAIINN)
e f(—x) = —f(z) 1 g(~) = —g(x), 10 f(—2) - g(~2) = f(z) - glx).
JlokasbiBaem pasencmeo f(—x) - g(—x) = f(z) - g(x).
Oman 3. IlpuMmeHUM MepBBIIT MeETOM: IpeodpasyeM JIEBYIO U IIPaBYIO
9acTU 3TOTO pPaBeHCTBa K OJHOMY BuJy. B JaHHOM cirydae, UCIOJIb3YS
HeYeTHOCTh PYHKIUE f 1 ¢, moydaeMm:

JleBas wacth pasencra = h(—x) = f(—x)-g(—z) = (—f(2))-(—g(z)) =
= (=1)-(=D)-f(2)-g(z) = f(2)-9(z) = h(z) =



IIpumep 2. /loxaocume meopemy <«llpoussedernue deyxr HeuemHur
bynxuul ecmsv GYHKUUA LeMHaL .

Pemtenne. «I'enepauyusy doxazameavcmaa.

Oman 1. 10 TeopeMa-IMILINKAIINSI.
Oman 2" (Jl0Ka3aTEILCTBA HOBON NMILIUKAIINN)
e f(—x) = —f(z) 1 g(~) = —g(x), 10 f(—2) - g(~2) = f(z) - glx).
JlokasbiBaem pasencmeo f(—x) - g(—x) = f(z) - g(x).
Oman 3. IlpuMmeHUM MepBBIIT MeETOM: IpeodpasyeM JIEBYIO U IIPaBYIO
9acTU 3TOTO pPaBeHCTBa K OJHOMY BuJy. B JaHHOM cirydae, UCIOJIb3YS
HeYeTHOCTh PYHKIUE f 1 ¢, moydaeMm:

JleBas wacth pasencra = h(—x) = f(—x)-g(—z) = (—f(2))-(—g(z)) =
= (=1)-(=1)-f(x)-g(x) = f(x)-g(x) = h(x) = IlpaBas qacTb paBeHCTBA.



IIpumep 2. /loxaocume meopemy <«llpoussedernue deyxr HeuemHur
bynxuul ecmsv GYHKUUA LeMHaL .

Pemenune. « Ogpopmaenue» doxazameavcmea
[Tycts f u g — HeverHble GyHKINE («pUTyasbHast Gpasay, 3aMeHso-
1ast B JIAHHOM cjiydae (hpasy «IyCTh YCJIOBHE TEOPEMbI BBITIOJHEHOY ).



IIpumep 2. /loxaocume meopemy <«llpoussedernue deyxr HeuemHur
bynxuul ecmsv GYHKUUA LeMHaL .

Pemenune. « Ogpopmaenue» doxazameavcmea
[Iycts f u g — Heuernnle byHKIMU. Torna, 10 Olpe/Ie/IeHn0 HeueTHOM
dynxIun, nMeem



IIpumep 2. /loxaocume meopemy <«llpoussedernue deyxr HeuemHur
bynxuul ecmsv GYHKUUA LeMHaL .

Pemenune. « Ogpopmaenue» doxazameavcmea
[Iycts f u g — Heuernnle byHKIMU. Torna, 10 Olpe/Ie/IeHn0 HeueTHOM
dynxIun, nMeem

fl=x) = =f(x) = (=1)- flx) n g(=2)=—glz) = (=1)-g(x).



IIpumep 2. /loxaocume meopemy <«llpoussedernue deyxr HeuemHur
bynxuul ecmsv GYHKUUA LeMHaL .

Pemenune. « Ogpopmaenue» doxazameavcmea
[Iycts f u g — Heuernnle byHKIMU. Torna, 10 Olpe/Ie/IeHn0 HeueTHOM
dynxIun, nMeem

fl=x) = =f(x) = (=1)- flx) n g(=2)=—glz) = (=1)-g(z).

[TosTomy

h(—z) =



IIpumep 2. /loxaocume meopemy <«llpoussedernue deyxr HeuemHur
bynxuul ecmsv GYHKUUA LeMHaL .

Pemenune. « Ogpopmaenue» doxazameavcmea

[Iycts f u g — Heuernnle byHKIMU. Torna, 10 Olpe/Ie/IeHn0 HeueTHOM
dynxIun, nMeem
fl=z) = =flx) = (=1)- flz) n g(-z)=—g(z)=(-1) g(z)

[TosTomy



IIpumep 2. /loxaocume meopemy <«llpoussedernue deyxr HeuemHur
bynxuul ecmsv GYHKUUA LeMHaL .

Pemenune. « Ogpopmaenue» doxazameavcmea

[Iycts f u g — Heuernnle byHKIMU. Torna, 10 Olpe/Ie/IeHn0 HeueTHOM
dynxIun, nMeem
fl=z) = =flx) = (=1)- flz) n g(-z)=—g(z)=(-1) g(z)

[TosTomy



IIpumep 2. /loxaocume meopemy <«llpoussedernue deyxr HeuemHur
bynxuul ecmsv GYHKUUA LeMHaL .

Pemenune. « Ogpopmaenue» doxazameavcmea
[Iycts f u g — Heuernnle byHKIMU. Torna, 10 Olpe/Ie/IeHn0 HeueTHOM
dynxIun, nMeem

fl=x) = =f(x) = (=1)- flx) n g(=2)=—glz) = (=1)-g(z).

[TosTomy

h(—z) = f(=x)-g(—z) = (=1)- f(z)- (=1) - g(z) = f(z) - g(z) =



IIpumep 2. /loxaocume meopemy <«llpoussedernue deyxr HeuemHur
bynxuul ecmsv GYHKUUA LeMHaL .

Pemenune. « Ogpopmaenue» doxazameavcmea
[Iycts f u g — Heuernnle byHKIMU. Torna, 10 Olpe/Ie/IeHn0 HeueTHOM
dynxIun, nMeem

fl=x) = =f(x) = (=1)- flx) n g(=2)=—glz) = (=1)-g(z).

[TosTomy

h—z) = f(=2)-g(=z) = (=1)- f(z) - (=1) - g(z) = f(z) - g(x) = h(z).



ITpumep 2. Jloxasicume meopemy <«IIpousdsedenue deyx nevwemmnvix
bynxuul ecmsv GYHKUUA LeMHaL .

Pemenune. « Ogpopmaenue» doxazameavcmea

[Iycts f u g — Heuernnle byHKIMU. Torna, 10 Olpe/Ie/IeHn0 HeueTHOM
dynxIun, nMeem
fl=z) = =flx) = (=1)- flz) n g(-z)=—g(z)=(-1) g(z)

[TosTomy

h(=z) = f(=z)-g(=2) = (=1) - f(z) - (=1) - g(2) = f(z) - g(x) = h(z).

Taxkum obpasom, h(—x) = h(x). D10, 1O ONpE/IE/ICHUIO, O3HATAET, UTO
h(x) — dernas dyuxims. Teopema JokazaHa.
BepHyThbCg K JIGKIIUN WA PACCMOTPETDH CJIeAYyIOLuii mpumMep’?



ITpumep 3. Jloxaoicume meopemy <«ecaw [ u g — MOHOMOHHO
ybwiearouwyue dynruuy, mo dynkyus h, 3adannas  popmyaot
hiz)=f (g(x)), AGAACTNCA MOHOMONNO 03 PACTNAIOULETL.

Perrtenune.



ITpumep 3. Jloxaoicume meopemy <«ecaw [ u g — MOHOMOHHO
ybwiearouwyue dynruuy, mo dynkyus h, 3adannas  popmyaot
hiz)=f (g(x)), AGAACTNCA MOHOMONNO 03 PACTNAIOULETL.

Pemenne. «I'enepauyusy» doxazameavcmea. draim 1.



ITpumep 3. Jloxaoicume meopemy <«ecaw [ u g — MOHOMOHHO
ybwiearouwyue dynruuy, mo dynkyus h, 3adannas  popmyaot
hiz)=f (g(x)), AGAACTNCA MOHOMONNO 03 PACTNAIOULETL.

Pemenne. «Ienepauus» dokazameavcmea. dran 1. D10
TeopeEMa-UMILJINKall:I.



ITpumep 3. Jloxaoicume meopemy <«ecaw [ u g — MOHOMOHHO
ybwiearouwyue dynruuy, mo dynkyus h, 3adannas  popmyaot
hiz)=f (g(x)), AGAACTNCA MOHOMONNO 03 PACTNAIOULETL.

Pemenne. «Ienepauus» dokazameavcmea. dran 1. D10
TeopeEMa-UMILJINKall:I.

Drarr 2.



ITpumep 3. Jloxaoicume meopemy <«ecaw [ u g — MOHOMOHHO
ybwiearouwyue dynruuy, mo dynkyus h, 3adannas  popmyaot
hiz)=f (g(x)), AGAACTNCA MOHOMONNO 03 PACTNAIOULETL.

Pemenne. «Ienepauus» dokazameavcmea. dran 1. D10
TeopeMa-IMILINKaIHs.
Otan 2. JlokasbiBaeM, 9T0 h — MOHOTOHHO BO3pacTarorias (hyHKIms.



ITpumep 3. Jloxaoicume meopemy <«ecaw [ u g — MOHOMOHHO
ybwiearouwyue dynruuy, mo dynkyus h, 3adannas  popmyaot
hiz)=f (g(x)), AGAACTNCA MOHOMONNO 03 PACTNAIOULETL.

Pemenne. «Ienepauus» dokazameavcmea. dran 1. D10
TeopeMa-IMILINKaIHs.
Otan 2. JlokasbiBaeM, 9T0 h — MOHOTOHHO BO3pacTarorias (hyHKIms.
Otan 3. B mannom ciydae Hambosiee BaykHOi mHOpMaIUeil siBIsIeTCs
onpedesenue. PyHKIUS h Ha3BIBAETCST MOHOTOHHO BO3PACTAIOIIE TO-
rj1a U TOJBKO TOT/ia, KOIJa



ITpumep 3. Jloxaoicume meopemy <«ecaw [ u g — MOHOMOHHO
ybwiearouwyue dynruuy, mo dynkyus h, 3adannas  popmyaot
hiz)=f (g(x)), AGAACTNCA MOHOMONNO 03 PACTNAIOULETL.

Pemenne. «Ienepauus» dokazameavcmea. dran 1. D10
TeopeMa-UMILTIKAIIS .
Otan 2. JlokasbiBaeM, 9T0 h — MOHOTOHHO BO3pacTarorias (hyHKIms.
Otan 3. B mannom ciydae Hambosiee BaykHOi mHOpMaIUeil siBIsIeTCs
onpedesenue. PyHKIUS h Ha3BIBAETCST MOHOTOHHO BO3PACTAIOIIE TO-
rjla 1 TOJBKO TOIJa, KOTJa J/isi JJIFOObIX 4unce £ < 4 U3 00J1acTu olpe/ie-
jernst byHKIUE h nmeer Mecto Hepasenctso h(x) < h(y).



ITpumep 3. Jloxaoicume meopemy <«ecaw [ u g — MOHOMOHHO
ybwiearouwyue dynruuy, mo dynkyus h, 3adannas  popmyaot
hiz)=f (g(a:)), AGAACTNCA MOHOMONNO 03 PACTNAIOULETL.

Pemenne. «Ienepauus» dokazameavcmea. dran 1. D10
TeopeMa-UMILTIKAIIS .
Otan 2. JlokasbiBaeM, 9T0 h — MOHOTOHHO BO3pacTarorias (hyHKIms.
Otan 3. B mannom ciydae Hambosiee BaykHOi mHOpMaIUeil siBIsIeTCs
onpedesenue. PyHKIUS h Ha3BIBAETCST MOHOTOHHO BO3PACTAIOIIE TO-
rjla 1 TOJBKO TOIJa, KOTJa J/isi JJIFOObIX 4unce £ < 4 U3 00J1acTu olpe/ie-
jernst byHKIUE h nmeer Mecto Hepasenctso h(x) < h(y).

Takum 0O6pas3oM, B yCJIOBUAX 9TON TeopeMbl HAJIO JIOKa3aTh NMILIMKA-
nuio «ecn x < y, To h(z) < h(y)».



ITpumep 3. Jloxaoicume meopemy <«ecaw [ u g — MOHOMOHHO
ybwiearouwyue dynruuy, mo dynkyus h, 3adannas  popmyaot
hiz)=f (g(x)), AGAACTNCA MOHOMONNO 03 PACTNAIOULETL.

Pemenne. «I'enepauyusy doxadameavcmaeaa.

Oran 1. Mbl j0KasbiBaeM UMILUIMKAIMIO «€Cai [ 1 ¢ — MOHOTOHHO
yObiBatoime pyHknum, 1 r <y — 4Yucaa U3 0bJIacTu olpejeeHuns
byuxmun h, To h(x) < h(y)».



ITpumep 3. Jloxaoicume meopemy <«ecaw [ u g — MOHOMOHHO
ybwiearouwyue dynruuy, mo dynkyus h, 3adannas  popmyaot
hiz)=f (g(x)), AGAACTNCA MOHOMONNO 03 PACTNAIOULETL.

Pemntenue. «I'enepayusay doxazameavcmaa.

Oran 1'. Mbl JjoKasblBaeM UMILTUKAINIO «eCii f 1 ¢ — MOHOTOHHO
yObiBatoime pyHknum, 1 r <y — 4Yucaa U3 0bJIacTu olpejeeHuns
byuxmun h, To h(x) < h(y)».

Oran 2. lokaseiBaem Hepasencmeo h(x) < h(y).



ITpumep 3. Jloxaoicume meopemy <«ecaw [ u g — MOHOMOHHO
ybwiearouwyue dynruuy, mo dynkyus h, 3adannas  popmyaot
hiz)=f (g(a:)), AGAACTNCA MOHOMONNO 03 PACTNAIOULETL.

Perenne. «I'enepauusy doxazameavcmaa.

Oran 1. Mbl j0KasbiBaeM UMILUIMKAIMIO «€Cai [ 1 ¢ — MOHOTOHHO
yObiBatoime pyHknum, 1 r <y — 4Yucaa U3 0bJIacTu olpejeeHuns
byuxmun h, To h(x) < h(y)».

Oran 2. lokaseiBaem Hepasencmeo h(x) < h(y).
Sran 3. U3 onpenenenust GyHKIUM h Claejpyer, 9To Mbl JOKa3bIBAEM

nepasenctso [ (g(z)) < f (g(v)).



ITpumep 3. Jloxaoicume meopemy <«ecaw [ u g — MOHOMOHHO
ybwiearouwyue dynruuy, mo dynkyus h, 3adannas  popmyaot
hiz)=f (g(a:)), AGAACTNCA MOHOMONNO 03 PACTNAIOULETL.

Peinenne. «I'enepauusy doxazameavcmaeaa.

Dran 3"”. U3 onpeenenust Gynkimu b cieyer, 9To Mbl J0Ka3bIBAEM
HepaBeHcTBo f (g(x)) < f (g(y)) [Ipo dyHKIWMIO f U3BECTHO JIUIIL, ITO
OHa, MOHOTOHHO yObIBaeT.



ITpumep 3. Jloxaoicume meopemy <«ecaw [ u g — MOHOMOHHO
ybwiearouwyue dynruuy, mo dynkyus h, 3adannas  popmyaot
hiz)=f (g(az)), AGAACTNCA MOHOMONNO 03 PACTNAIOULETL.

Perenne. «I'enepauusy doxazameavcmaa.

Dran 3"”. U3 onpeenenust Gynkimu b cieyer, 9To Mbl J0Ka3bIBAEM
HEPABEHCTBO f (g(x)) < f (g(y)) [Ipo dyHKIWMIO f U3BECTHO JIUIIL, ITO
OHa MOHOTOHHO yObIBaeT. IlosToMy yTBeXKJeHHe O TOM, YTO 3HAUYCHUE
dbyuknuu f Ha s7emenTe g(x) MeHbIe 3HaYeHUs (DYHKIIUE Ha 9JIEMEHTe
g(y) MBI MOYKEM TIOJTYIUTh TOJIBKO ec/in jlokazkeM, 9To g(x) > g(y).



ITpumep 3. Jloxaoicume meopemy <«ecaw [ u g — MOHOMOHHO
ybwiearouwyue dynruuy, mo dynkyus h, 3adannas  popmyaot
hiz)=f (g(a:)), AGAACTNCA MOHOMONNO 03 PACTNAIOULETL.

Perenne. «I'enepauusy doxazameavcmaa.

Dran 3"”. U3 onpeenenust Gynkimu b cieyer, 9To Mbl J0Ka3bIBAEM
HepaBeHcTBo f (g(x)) < f (g(y)) [Ipo dyHKIWMIO f U3BECTHO JIUIIL, ITO
OHa MOHOTOHHO yObIBaeT. IlosToMy yTBeXKJeHHe O TOM, YTO 3HAUYCHUE
dbyuknuu f Ha s7emenTe g(x) MeHbIe 3HaYeHUs (DYHKIIUE Ha 9JIEMEHTe
g(y) MBI MOYKEM TOJTY9IUTh TOJBKO ec/Ii JlokazkeM, aTo g(z) > g(y).

Ho nocaieinee yreepzKieHne ciejlyer u3 HepaBeHCeTBa, T < i U YCJIOBUA,
4TO ¢ — MOHOTOHHO yObIBaroias (hyHKIms. DTall FeHepalul 3aKOH-
JEeH.



ITpumep 3. Jloxaoicume meopemy <«ecaw [ u g — MOHOMOHHO
ybwiearouwyue dynruuy, mo dynkyus h, 3adannas  popmyaot
hiz)=f (g(x)), AGAACTNCA MOHOMONNO 03 PACTNAIOULETL.

Pemenne. « Ogpopmaenuesy doxazamenvbcmeaa.

[Iycts f m g — wMoHOTOHHO YyOBIBaromme GyHKIMN. Bo3bMeM
IIPOM3BOJILHBIE TaKUe 3JeMeHThl X,y 00JacTu onpejeaeHus QyHK-
mun h, uro x <y. Ilo ompegenenuto yoOniBarormieii (OyHKIMN I0-
aygaeMm, uto g(x) > g(y). Ho f monoTOHHO yOBIBaeT, cjiejioBaTe/bHO,
g(z)>gly) = f(9(x)) < f(g(y)). Takum obpasom, us x < y cie-
ayert, ato h(x) < h(y), To ecTb h — MOHOTOHHO BO3pAacTaioias (OyHK-
11, YTO U TPedOBAJIOCH JOKA3ATh.

BepuyTbca K geknmun?



IIpumep 4. [Iposedem ananrozuro ¢ memodom mamemamuieckoli urdyk-
UuL 68 dOKA3GMENLCNBE MO20, YMO Mbl MOACEM NONACTIL WA A100110 CMY-

NEHLKY AECMHULDL DECKOMEUHOT 6blcomb. Hymepayus cmynener Havuma-
eEMcA ¢ ny.

JloKa3aTebCTBO.



IIpumep 4. [Iposedem ananrozuro ¢ memodom mamemamuieckoli urdyk-
UuL 68 dOKA3GMENLCNBE MO20, YMO Mbl MOACEM NONACTIL WA A100110 CMY-
NenvKY ACCMHULDL beckoneunotl vicomol. Hymepayus cmynenex navuma-
emcs ¢ ny.

JokazaTeabcTBo. [IycTb n > ng. Y Hac ecTb 1Be BO3MOXKHOCTU: JINOO
cpasy «3allpbIlHYTb» Ha CTYIEHBbKY ¢ HOMEPOM N, 00 «3abpaTbCsi» Ha
Hee MOCTEIeHHO: CHAavYaIa 00paThest /10 epBoil CTyIeHbKH (970 Oasa nH-
JYKIIUH ), & TIOTOM yKa3aTh CIOCO0, KOTOPBI MO3BOJIACT HAM MepedpaThest
Ha, CTYIIEHbKY ¢ HOMEPOM 7 IIPU YCJOBHH, UTO MbI MOZKEM IIOIHSITHCST Hd
A100Y10 HUHCENENHCAUYI0 cmynensky (TIAr WHITYKIIIH ).



IIpumep 4. [Iposedem ananrozuro ¢ memodom mamemamuieckoli urdyk-
UuL 68 dOKA3GMENLCNBE MO20, YMO Mbl MOACEM NONACTIL WA A100110 CMY-
NenvKY ACCMHULDL beckoneunotl vicomol. Hymepayus cmynenex navuma-
emcs ¢ ny.

JokazaTeabcTBo. [IycTb n > ng. Y Hac ecTb 1Be BO3MOXKHOCTU: JINOO
cpasy «3allpbIlHYTb» Ha CTYIEHBbKY ¢ HOMEPOM N, 00 «3abpaTbCsi» Ha
Hee MOCTEIeHHO: CHAavYaIa 00paThest /10 epBoil CTyIeHbKH (970 Oasa nH-
JYKIIUH ), & TIOTOM yKa3aTh CIOCO0, KOTOPBI MO3BOJIACT HAM MepedpaThest
Ha, CTYIIEHbKY ¢ HOMEPOM 7 IIPU YCJOBHH, UTO MbI MOZKEM IIOIHSITHCST Hd
A100Y10 HUHCENENHCAUYI0 cmynensky (TIAr WHITYKIIIH ).

[Ipu sTOM Ha N-10 CTYIEHLKY HAM 7K€ MPEJCTOUT MOJHUMATLCS HE C
«3eMJIY, a YZKe C JIOCTATOYHO OOJIBIION BBHICOTHI: MOHATHO, UTO CIEIaTh
rar Ha, OJHY WJIN, JIOIYCTHUM, JIBe-TPU CTyIeHbKN Ha 10-M 3Tarke Jjerde,
geM [OJIHUMATLCSI Ha, 3TY YKe CTYIEHBKY C IePBOr0 9TayKa.



Bepuyrbca K geknun?



IIpumep 5. /loxazamsv, wmo das n > 1 umeem mecmo paseHcmaeo

1
1+2—|—3+...+n:n<nT+).

Jloka3aTeabCTBO.



IIpumep 5. /loxazamsv, wmo das n > 1 umeem mecmo paseHcmaeo

1
1+2—|—3+...+n:n<nT+).

1-(1+1)
2

JokazareabcTBo. basa undyxuuu. Ilpn n =1 nmeem 1 =
BepHOe paBeHCTBO. basza MHIYKINK JIoKa3aHa.



IIpumep 5. /loxazamsv, wmo das n > 1 umeem mecmo paseHcmaeo

n(n+1
1+2—|—3+...+n:<T).
IokazareabcTBo. [llaz urndyxyuu. Ilycts n > 1 1 11 1106010 TAKOIro
m(m + 1)
m, 910 1 < m < n, paBectBo 1 +2+3+ ...+ m = B — nMeeT

MECTO.



IIpumep 5. /loxazamsv, wmo das n > 1 umeem mecmo paseHcmaeo

n(n+1
1+2—|—3+...+n:<T).
IokazareabcTBo. [llaz urndyxyuu. Ilycts n > 1 1 11 1106010 TAKOIro
m(m + 1)
m, 910 1 < m < n, paBectBo 1 +2+3+ ...+ m = B — nMeeT

MECTO.

[1aBHas 3a1a9a Ipyu NPUMEHEHNN MeTOJIa MaTeMaTUIecKOl NHIYKIINN
COCTOUT B TOM, YTO Ha/IO0 CBECTU PACCMATPUBACMYIO CUTYAIINIO K CJIYYatO
«MEHBIIETO M».



IIpumep 5. /loxazamsv, wmo das n > 1 umeem mecmo paseHcmaeo

n(n+1
1+2—|—3+...+n:<T).
IokazareabcTBo. [llaz urndyxyuu. Ilycts n > 1 1 11 1106010 TAKOIro
m(m + 1)
m, 910 1 < m < n, paBectBo 1 +2+3+ ...+ m = B — nMeeT

MECTO.

[1aBHas 3a1a9a Ipyu NPUMEHEHNN MeTOJIa MaTeMaTUIecKOl NHIYKIINN
COCTOUT B TOM, UTO HAJIO CBECTH PACCMATPUBAEMYIO CUTYAIIUIO K CJIyUIalo
«MEHBIIEro n». B laHHOM cJiydae 9TO ¢Jle/laTh POCTO: HAJI0 «OT/IETUThHY
nocJjiejiHee cjaaraemoe B cymme 1 +24+ 3+ ...+ n.



IIpumep 5. /loxazamsv, wmo das n > 1 umeem mecmo paseHcmaeo

n(n+1
1+2+3+”.+n:—L§—l
IokazareabcTBo. [llaz urndyxyuu. Ilycts n > 1 1 11 1106010 TAKOIro
m(m + 1)
m, 910 1 < m < n, paBectBo 1 +2+3+ ...+ m = B — nMeeT

MECTO.

1+243+...+(n—1)+n=



IIpumep 5. /loxazamsv, wmo das n > 1 umeem mecmo paseHcmaeo

n(n+1
1+2+3+”.+n:—L§—l
IokazareabcTBo. [llaz urndyxyuu. Ilycts n > 1 1 11 1106010 TAKOIro
m(m + 1)
m, 910 1 < m < n, paBectBo 1 +2+3+ ...+ m = B — nMeeT

MECTO.

1+243+...+(n—1)+n=(14243+...(n—1))+n=



IIpumep 5. /loxazamsv, wmo das n > 1 umeem mecmo paseHcmaeo

n(n+1
1+2+3+”.+n:—L§—l
IokazareabcTBo. [llaz urndyxyuu. Ilycts n > 1 1 11 1106010 TAKOIro
m(m + 1)
m, 910 1 < m < n, paBectBo 1 +2+3+ ...+ m = B — nMeeT

MECTO.

1+243+...+(n—1)+n=(14243+...(n—1))+n=

_(n—l)(n—1+1) B
— 5 +n =




IIpumep 5. /loxazamsv, wmo das n > 1 umeem mecmo paseHcmaeo

n(n+1
1+2+3+”.+n:—L§—l
IokazareabcTBo. [llaz urndyxyuu. Ilycts n > 1 1 11 1106010 TAKOIro
m(m + 1)
m, 910 1 < m < n, paBectBo 1 +2+3+ ...+ m = B — nMeeT

MECTO.

1+243+...+(n—1)+n=(14243+...(n—1))+n=

:(n—l)(n—1+1)+n:(n—l)n+2n:

2 2




IIpumep 5. /loxazamsv, wmo das n > 1 umeem mecmo paseHcmaeo

n(n+1
1+2+3+”.+n:—L§—l
IokazareabcTBo. [llaz urndyxyuu. Ilycts n > 1 1 11 1106010 TAKOIro
m(m + 1)
m, 910 1 < m < n, paBectBo 1 +2+3+ ...+ m = B — nMeeT

MECTO.

1+243+...+(n—1)+n=(14243+...(n—1))+n=

_ (n—l)(n—1+1)+n: (n—l)n+2n:n(n+1).

2 2 2
[ITar nngyKnum JOKa3aH.




ITpumep 5. Jloxazamo, umo dasa n > 1 umeem mecmo pasencmeo

n(n+1
1+2—|—3+...+n:(T).
IokazareabcTBo. [llaz urndyxyuu. Ilycts n > 1 1 11 1106010 TAKOIro
m(m + 1)
m, 910 1 < m < n, paBectBo 1 +2+3+ ...+ m = B — nMeeT

MECTO.

1+243+...+(n—1)+n=(14243+...(n—1))+n=

(n=1)n—-1+1) _(n—=1)n+2n n(n+1)
= 5 +n = 5 = 5 .

[ITar nngyKnum JOKa3aH.

CoryiacHO NPUHIUITY MaTeMaTUIeCKOl MHIYKIINK 1101ydaeM, 9TO JJoKa-
3bIBAEMOE PABEHCTBO CIIPABEJIMBO JIJIsd J1Foboro n > 1.
BepnyTbcs K gekmun?



3agada 1.1. (Oser upusenen na crp87.)  Kak J0Ka3aTh paBEeHCTBO YUCE],
BbIpayKeHNil U PYHKIUN ¢ IUCTOBBIM 3HAYCHUEM !



Bagada I.2. (Oreer npusesen na crp.92))  Kak jiokazarh JIEJIUMOCTD YKC-
Jla M Ha YUCJIO N Halleao?



Bagada I.3. (Orser upusesen nacrp.98.)  Kak jgokasarh BKJIIOUEHUE OJIHOTO
MHOKECTBa B JIpyroe’



3agada 1.4. (Orser npusesen nacrp.104.)  Kak MOXKHO JIoKa3aTh paBEeHCTBO
MHOKECTB”?



3agada 1.5. (Orser npusesen nacrp.109.)  Kak JJokazaTs reoMeTpuiecKIMU
METOJAMU, 9TO JAHHBIA YO — HPSIMON?!



Sa,uaqa I1.6. (Orser upusesen na crp.113.) Kaxk J0oKas3aTb, 4TO 4YHUCJIO a
JIEJINTCS HalleJI0 Ha 4ucyio b?



OTBeThbl U penieHns



Pemtenne 3amaanm 1.

Bamaua 1. Kak jg0Ka3arh paBeHCTBO YHCEI, BhIPaXKeHUH 1 MYHKIUN ¢ IUCTOBBIM 3HAUEHUEM !



Banaua 1. Kak jg0Ka3aTh paBeHCTBO 9HCE]I, BBIDAXKEHUN U (DYHKITUI ¢ IUCTIOBBIM 3HATEHUEM !
OtBetr. OcHOBHOIT MeTOIT JIOKAa3aTe/ILCTBA paBeHcTBa L = R cOCTOUT B NCIOJIB30BAHUH OTHOTO
U3 TpeX MEeTOJ/IOB:



Banaua 1. Kak jg0Ka3aTh paBeHCTBO 9HCE]I, BBIDAXKEHUN U (DYHKITUI ¢ IUCTIOBBIM 3HATEHUEM !
OtBer. OcHOBHOI METO/T /IOKA3ATEJILCTBA paBeHcTBAa L = R COCTOUT B UCHOJIB30BAHUU OJHOIO
U3 TpeX MEeTOJOB:
1) mpuBeieHne TOXK IECTBEHHBIMU TPE0OPA30BAHUSIME K OJJMHAKOBOMY BUJLy BhIDAYKEHUIT, 3a1a0mux L
u R wmn ¢(L) u ¢(R) s HeKOTOPOil B3aUMHO OIHO3HAYHON (DYHKIMH



Banaua 1. Kak jg0Ka3aTh paBeHCTBO 9HCE]I, BBIDAXKEHUN U (DYHKITUI ¢ IUCTIOBBIM 3HATEHUEM !
OtBet. OCHOBHO# MeTO/T JI0Ka3aTeJILCTBA paBeHcTBa L = R cOCTONT B UCIOJIB30BAHUY OTHOTO
U3 TpeX MEeTOJOB:
1) mpuBeieHne TOXK IECTBEHHBIMU TPE0OPA30BAHUSIME K OJJMHAKOBOMY BUJLy BhIDAYKEHUIT, 3a1a0mux L
u R wmn ¢(L) u ¢(R) s HeKOTOPOil B3aUMHO OIHO3HAYHON (DYHKIMH
ii) mokasarenbcrBo HepaBenets L < R u L > R,



Banaua 1. Kak jg0Ka3aTh paBeHCTBO 9HCE]I, BBIDAXKEHUN U (DYHKITUI ¢ IUCTIOBBIM 3HATEHUEM !
OtBer. OcHOBHOI METO/T /IOKA3ATEJILCTBA paBeHcTBAa L = R COCTOUT B UCHOJIB30BAHUU OJHOIO
U3 TpeX MEeTOJOB:
1) mpuBeieHne TOXK IECTBEHHBIMU TPE0OPA30BAHUSIME K OJJMHAKOBOMY BUJLy BhIDAYKEHUIT, 3a1a0mux L
u R wmn ¢(L) u ¢(R) s HeKOTOPOil B3aUMHO OIHO3HAYHON (DYHKIMH
ii) mokasarenbcrBo HepaBenets L < R u L > R,
iii) ;0Ka3aTeIBCTBO «OT MPOTHBHOTOS.



Pemtenne 3agaanm 2.

Bamada 2. Kaxk gokazarb AeIUMOCTb YUCIA M HA YUCJIO N HAIEIO0?!



Bama4ga 2. Kak Joka3ars JeJMMOCTD YHUCIa 1M HA 9UCI0 N HAIEIO?
OtBeT. Bo-1mtepBbIX, MOXKHO J0Ka3aTh, 9TO



Bama4ga 2. Kak Joka3ars JeJMMOCTD YHUCIa 1M HA 9UCI0 N HAIEIO?
OtBeT. Bo-1iepBbIX, MOXKHO JOKa3aTh, UTO OCTATOK OT JeJeHus m Ha n paseH 0.



Bama4ga 2. Kak Joka3ars JeJMMOCTD YHUCIa 1M HA 9UCI0 N HAIEIO?
OtBeT. Bo-1iepBbIX, MOXKHO JOKa3aTh, UTO OCTATOK OT JeJeHus m Ha n paseH 0.
Bo-BTopbIxX, MOXKHO HaliTh YacTHOE k OT JieJIeHUA m Ha N U MOKa3aTb, YTO M = nk, UCHOIb3YHd



Bama4ga 2. Kak Joka3ars JeJMMOCTD YHUCIa 1M HA 9UCI0 N HAIEIO?

OtBeT. Bo-1iepBbIX, MOXKHO JOKa3aTh, UTO OCTATOK OT JeJeHus m Ha n paseH 0.
Bo-BTopbIxX, MOXKHO HaliTh YacTHOE k OT JieJIeHUA m Ha N U MOKa3aTb, YTO M = nk, UCHOIb3YHd
METO/Ibl JIOKa3aTeJIbCTBa PaBEHCTBA YMCeJI.



Bama4ga 2. Kak Joka3ars JeJMMOCTD YHUCIa 1M HA 9UCI0 N HAIEIO?

OtBeT. Bo-1iepBbIX, MOXKHO JOKa3aTh, UTO OCTATOK OT JeJeHus m Ha n paseH 0.
Bo-BTopbIxX, MOXKHO HaliTh YacTHOE k OT JieJIeHUA m Ha N U MOKa3aTb, YTO M = nk, UCHOIb3YHd
METO/Ibl JIOKa3aTeJIbCTBa PaBEHCTBA YMCeJI.

B-TpeTbux, MOXKHO IPUMEHUTH METOJ «OT IIPOTUBHOTOY.



Pemmenne 3angaun 3.

Bamaua 3. Kak jg0Ka3arTh BK/IIOUEHNE OJIHOIO MHOXKECTBa B JIpyroe?



Bamaua 3. Kaxk mokasarh BKIIOYEHHE OJHOTO MHOXKECTBA B JApyroe?
OtrBer. OCHOBHOIT METOJ COCTOUT B MCIIOJIb30BAHNN OIIPEICICHUSI:



Bamaua 3. Kaxk mokasarh BKIIOYEHHE OJHOTO MHOXKECTBA B JApyroe?
OtBetr. OCHOBHOIT METOJI COCTOUT B MCIOJIB30BAHUU OIPEJICICHI:

ACB & ((x€A) = (z€B)).



Bamaua 3. Kaxk mokasarh BKIIOYEHHE OJHOTO MHOXKECTBA B JApyroe?
OtBetr. OCHOBHOIT METOJI COCTOUT B MCIOJIB30BAHUU OIPEJICICHI:

ACB & ((x€A) = (z€B)).

Takum obpazoM, Jijisd TTOUCKa J0KAa3aTeIbCTBA HAJI0 B IIEPBYIO OYepeIb



Bamaua 3. Kaxk mokasarh BKIIOYEHHE OJHOTO MHOXKECTBA B JApyroe?
OtBetr. OCHOBHOIT METOJI COCTOUT B MCIOJIB30BAHUU OIPEJICICHI:

ACB & ((x€A) = (z€B)).

Takum obpazoM, Jijisd TTOUCKa J0KAa3aTeIbCTBA HAJI0 B IIEPBYIO OYepeIb
0003HaYNTEL OYKBOI MPOU3BOJILHBIH 3/1eMeHT u3 A.



Bamaua 3. Kaxk mokasarh BKIIOYEHHE OJHOTO MHOXKECTBA B JApyroe?
OtBetr. OCHOBHOIT METOJI COCTOUT B MCIOJIB30BAHUU OIPEJICICHI:

ACB & ((x€A) = (z€B)).

Takum oOpaszoMm, JJIst IOUCKa JTOKA3aTeIbCTBA HAJIO B IEPBYIO OYepeib
0003HAYNTH OYKBOM POM3BOJILHBII 7IeMeHT u3 A.
[ToroMm HaI0 TOKa3aTh BKIIOUEHNE STOTO djIeMeHTa B B, NCIOIb3ys YCJIOBUS, JaHHBIE B TEKCTE 33/ 1a4N.



Pemtenne 3amga4an 4.

Bamada 4. Kax M0xKHO JI0Ka3aTh PaBEHCTBO MHOXKECTB?



Banaya 4. Kak MOKHO JI0Ka3aTh PABEHCTBO MHOXKECTB?
OtBer. Kak u jpyrue paBeHCcTBa, PaGeHCME0 MHOHCECTNE MOMKHO JJOKA3ATh:



Banaya 4. Kak MOKHO JI0Ka3aTh PABEHCTBO MHOXKECTB?
OrtBet. Kak u apyrue paBeHCTBA, PABEHCIMBO MHOHCECTNE MOMKHO JIOKAZATH!
i) ¢ IOMOIIBIO PABHOCUJIBHBIX MPEOOPA30BAHUI y2Ke JIOKA3aHHBIX PABEHCTB;



Banaya 4. Kak MOKHO JI0Ka3aTh PABEHCTBO MHOXKECTB?

OrtBet. Kak u apyrue paBeHCTBA, PABEHCIMBO MHOHCECTNE MOMKHO JIOKAZATH!
i) ¢ IOMOIIBIO PABHOCUJIBHBIX MPEOOPA30BAHUI y2Ke JIOKA3aHHBIX PABEHCTB;
ii) cBesenne K BKioUeHusM C u D;



Banaya 4. Kak MOKHO JI0Ka3aTh PABEHCTBO MHOXKECTB?

OrtBet. Kak u apyrue paBeHCTBA, PABEHCIMBO MHOHCECTNE MOMKHO JIOKAZATH!
i) ¢ IOMOIIBIO PABHOCUJIBHBIX MPEOOPA30BAHUI y2Ke JIOKA3aHHBIX PABEHCTB;
ii) cBesenne K BKioUeHusM C u D;
iii) «OT IPOTUBHOTOY.



Pemmenune 3agaun 5.

Bamaua 5. Kak jg0Ka3arh reoOMeTpUIeCKUMI METOIAME, ITO JTAHHBIA yTIoJ — IPSAMOii?



Banadga 5. Kak jgokasaTh reoMeTpUYECKUMEI METOJAMM, YTO JAHHDLIA Yo — IIPsAMOii?
OTser.

® TPAUIMOHHBIE METOIbI JIOKA3ATEIHCTBA PABEHCTBA YIVIOB (JIOKA3bIBAEM, YTO JIAHHBIN yToJI pa-
BEH HEKOTOPOMY YIULy, IIPO KOTOPBIil y2Ke U3BECTHO, YTO OH IPAMOIL;



Banaua 5. Kak jg0Ka3aTh reOMETPUIECKUME METOJAME, UTO JAHHBINA YOI — IPAMOii?

OTser.

® TPAUIMOHHBIE METOIbI JIOKA3ATEIHCTBA PABEHCTBA YIVIOB (JIOKA3bIBAEM, YTO JIAHHBIN yToJI pa-
BEH HEKOTOPOMY YIULy, IIPO KOTOPBIil y2Ke U3BECTHO, YTO OH IPAMOIL;

® [IOKa3bIBAEM, UTO JIAHHBINA yTOJI B 2 pa3a MEHbIIe PA3BEPHYTOro yria (paBHOIO T);



Banadga 5. Kak jgokasaTh reoMeTpUYECKUMEI METOJAMM, YTO JAHHDLIA Yo — IIPsAMOii?
OTser.

® TPAUIMOHHBIE METOIbI JIOKA3ATEIHCTBA PABEHCTBA YIVIOB (JIOKA3bIBAEM, YTO JIAHHBIN yToJI pa-
BEH HEKOTOPOMY YIULy, IIPO KOTOPBIil y2Ke U3BECTHO, YTO OH IPAMOIL;

® [IOKa3bIBAEM, UTO JIAHHBINA yTOJI B 2 pa3a MEHbIIe PA3BEPHYTOro yria (paBHOIO T);

e pa3dmWBaeM yTOJI B CYMMY YTJIOB M ITOTOM ITOKAa3bIBAEM, UTO X CyMMa pPaBHA %



Pemmenne 3anaun 6.

Bamaga 6. Kaxk jgokazarb, 9T0 YMUCJIO @ AEJIATCS HAIEJI0 Ha IUCI0 b?



Bamaua 6. Kak mokasarh, 9T0 9HCIO @ JEJIUTCS HAIEJIO Ha IUCIo b?
OrBer. 1) 10 ONpenesIeHnIo JIeTUMOCTI HAIEJIO:



Bamaua 6. Kak mokasarh, 9T0 9HCIO @ JEJIUTCS HAIEJIO Ha IUCIo b?
OrBer. 1) 110 onpe/ie/ieHIo e IMMOCTH HATEJI0: HANTH YUCIIO ¢ TAKOe, UTO



Bamaua 6. Kak mokasarh, 9T0 9HCIO @ JEJIUTCS HAIEJIO Ha IUCIo b?
OrBer. 1) 110 onpeie/IeHIo JeJIMMOCTH HATEJI0: HATH YUCJI0 ¢ Takoe, 9To a = bc;



Banaya 6. Kak jgokazarh, 9T0 9UC/I0 @ JEJTUTCS HATEIO HA IUCI0 b7
Orser. 1) 10 OIIPEJIEJIEHUIO JIeJIMMOCTY HAlleJIO: HallTu Yucjio ¢ Takoe, I4to a = bc;
2) mokaszaTh, 9YTO OCTATOK OT JieseHus paseH (.



Bamaua 6. Kak mokasarh, 9T0 9HCIO @ JEJIUTCS HAIEJIO Ha IUCIo b?
OrBer. 1) 110 onpeie/IeHIo e IMMOCTH HATIEI0: HAlTH YUCJIO ¢ Takoe, 9To a = b,
2) mokasarh, YTO OCTATOK OT JiejieHust paBeH 0.

OTH METO/IBI MOYKHO IIPUMEHUTH K JIFOOOMY €BKJINJIOBOMY KOJIBILY.



Cracu6o

3a
BHUMaHUue!

e-mail: melnikov@k66.ru, melnikov@r66.ru
caiiter: http://melnikov.k66.ru, http://melnikov.web.ur.ru

BepaémMmcsa Kk ocHOBHOMY y4eOHUKY !
Jlpyrue 371eKTpOHHbIE KHUTH aBTOPA:

«Anrebpa u Teopus YUCeJ» WM «DJIeMEeHTAapPHAas MaTeMaTUuKa»


http://lib.usue.ru/resource/free/12/MelnikovAlgebra4/index.html
http://lib.usue.ru/resource/free/14/MelnikovAlgebra5/index.html

	Пример 1 построения формулировок обратных теорем
	Пример 2 поиска доказательства теоремы
	Пример 3 поиска доказательства теоремы
	Пример 4 – аналогия к методу математической индукции
	Пример 5 применения математической индукции
	Доказательство некоторых частных утверждений
	Задача I.1
	Задача I.2
	Задача I.3
	Задача I.4
	Задача I.5
	Задача I.6
	Ответы и решения

