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ANOTACE

Miroslava Vickova

»PALINDROMY A JEJICH VLASTNOSTI*

PF JU Ceské Budgjovice

Katedra matematiky

Diplomova prace se zabyva palindromy a jejich vlastnostmi.Hlavnim cilem je popsat
a vysetfit zékladni vlastnosti palindromt. V diplomové praci jsou také uvedeny zajimavé

rovnice a piiklady s palindromy.

Tématicky je prace rozdélena na tfi ¢asti. V prvni Casti se prace zameétuje na to, jak se
tvoii palindrom a dale kolik je palindromt s riznymi ciframi. Druhd ¢ast obsahuje rovnice
raznych typi, palindromické soucty a zajimavé druh¢ a tfeti mocniny palindromt. Déle jsou
zminény nekteré zajimavé palindromy (napt. 2.002) a jejich vlastnosti. Tteti ¢ast je vénovana

palindromiim v tlohach matematick¢ olympiady a riznych matematickych soutézi.
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1. UVOD

Palindrom pochézi z feckych slov Palin (couvaji) a dramein (k b&hu), tedy

fecké slovo palindromos (palindromos), doslovné znamend béZet zpét znovu.

Palindrom je slovo, fraze, ¢islo nebo né&jaky jiny sled jednotek, ktery se &te zleva

1 zprava stejné.

Palindromické hficky v pfirozenych jazycich maji pomérné bohatou historii

(nejstarsi palindrom je znamy jiz ptes 2.000 let).

S palindromickymi Ccisly se setkavame v netradi¢nich ptikladech v hodinach
matematiky. Déle pak v matematickych krouzcich, riznych matematickych olympiddach

a matematickych soutéZich, nejenom u nas, ale i v zahranici.

Aibohphobia = strach z palindrom{, je slovo jiz samo palindrom.
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2. PALINDROMY V TEXTU

Literatura psani v palindromech je piiklad omezeného psani (literarni technika,

ve které je spisovatel vazan néjakou podminkou, kterd zakaze jisté véci nebo predlozi vzor).

2.1 Ceské palindromy

Palindrom v textu miize byt slovo nebo i celd véta.

SLOVA:

o Krk, madam, radar, rotor, tahat, ...

VETY:

o Snad nejzndmé&jsim &esky palindrom je véta ,KOBYLA MA MALY BOK*, kde se
kromé& mezer toleruji 1 rozdily v délce samohlasek pfi ¢teni zleva i zprava.

o Dalsi pomérné¢ znamy palindrom je véta ,, JELENOVI PIVO NELEJ, v némz nejsou
rozdily v délce samohlések.

o Méné zndmy (a sémanticky méné prihledny ) je relativné dlouhy a co do délky
samohlasek &isty palindrom: ,MAM TE, DEVO MA KLETA. MELE CVOK ROHY,
VY HORKO V CELE MATE, LKAM O VEDET MAM*.

o Dalsi priklady palindromickych vét:

,,DO CHLADU SI MiSU DAL CHOD*

,DO HAJE SIJAN ALES SEL A NAJI SE JAHOD*
,,RAD LIBIL SE VIT SLECNAM, MANCE LSTIVE SLIBIL DAR*

2.2 Palindromy v jinych jazycich
Anglické palindromy:
Palindromy se vyskytuji v mnoha zdpadnich jazycich, zvlast¢ pievladajici
v angli¢ting.
Japonské palindromy:
V Japonsku se palindromu fika kaibun. Japonské syllabary (slabiky) umozni délat

velmi dlouhé palindromy.
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Piiklady palindromu v dalSich jazycich:
« holandsky:
parterretrap: “schodisté ke prizemi”
. finsky:
Solutomaattimittaamotulos: “vysledek od laboratofe méteni pro rajcata”
o francouzsky:
elle: “ona”
« némecky:
Reliefpfeiler: “reliéfni pili*
o mad’arsky:
Erdszakos kannak sok szore: “agresivni muzi maji mnozstvi vlasi.”
. italsky:
osso: “kost” otto: “osm”
. latinsky:
Meritis servi munis sinum ivres sitirem. : “za zasluhy otroka chrani§ zaliv prdvem Ziznil
bych*
« Spanélsky:

Reconocer: “rozpoznat”
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3. PALINDROMY V ASTROLOGII

Ptichod roku 2000 byl sledovéan se znaénymi obavami. Podle lidi, kteti maji zvlasté
bujnou fantazii, mél byt vstup do nového tisicileti provazen katastrofami ¢i snad koncem
svéta.

Také v oblasti informacnich technologii jsme se velmi obavali ptichodu roku 2000
(nazvaného zkratkou Y2K) Cerné vidiny kolapsu vypoéetniho systému byly zplsobeny
neproziravé stanovenym formatem uchovani kalendainiho data. Zadna z téchto chmurnych

pfedpovédi nenastala.

Nastup roku 2002 se opét, 1 kdyz z formalné rozdilnych divodi vymykéa normalu.
Neni jiz naStésti spojovan s katastrofalnimi vizemi, nicméné jeho stiedové symetrickd
(palindromickd) podoba mu rovnéz dodava silny nadech vyjimecnosti. Nase generace zazila

pomérne nedavno jiny letopocet 1991, ale tenkrat nevzbudil takovou pozornost.

Rok 2002, mésic unor tohoto roku a zvlasté pak jeho dvacaty den (pocitatové
datum 20-02-2002) byly riznymi hvézdopravci a numerology spojovany s tajuplnymi
vyznamy a mozZnostmi.

Jak podle agentury Reuters zdlraznil profesor matematiky John Cremona z britské
univerzity v Nottinghamu, naposledy se takto zajimavé ¢as a datum spojily pred téméf
tisicem let, dopoledne 11. listopadu roku 1111! A znovu si na trojnasobny palindrom casu,
data a roku pockame dalSich 106 let - do 21 hodin 12 minut 21. prosince 2112!

Dalsi zajimavé datum, kdy je pfedpoklddany konec svéta vlivem katastrofalnich
zaplav je rok 2880. Vzdy byly palindromicka ¢isla spojovéna se zvlastnimi magickymi
vlastnostmi, a tak pokud se sectou dva palindromy 2.002 + 878 = 2.880, vidinu konce svéta
v roce 2880 u lidi, zabyvajici se témito zvlastnosti, jest¢ umocnuje.

Nekteti lidé ale nevéfi, ze roky tvofené palindromickymi ¢isly jsou spojeny
s katastrofami nebo dokonce s koncem svéta. Mysli si naopak, ze tyto roky jsou pozitivni.
Zajimavé je, ze diive narozeni jiz prozili dva tyto roky 1994 a 2002. Dalsi ptilezitost bude az

v roce 2992 a 3003, ¢ehoz se my uz nedozijeme. Podobn¢ tato ptilezitost byla v 999 a 1001.

Pokud datum 2. fijna 2001 zapiSeme pomoci Cislic ve formatu MMDDRRRR (tedy

dvé ¢islice mésice, dvé dne a Ctyfi roku) dostaneme 10022001, coz je palindrom.
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4. PALINDROMY V MATEMATICE

4. 1 Zakladni vlastnosti palindromii a jejich pocet

Palindromické cislo

Palindromické c¢islo je cislo, které se nezméni, napiSeme-li ho pozpatku (pro
vSechny Cislice). Napt. 11, 111, 1 111, ale 1 12 321 nebo 2 867 682.

Ciselné palindromy jsou utvoreny &islicemi 0 az 9, oviem s malym omezenim na
pouzitelnost Cislice; protoze zépis (nenulového) ptfirozeného ¢isla nesmi zacit nulou, mize

byt na prvnim (a tedy i poslednim) misté palindromického ¢isla pouze nenulova ¢islice.

4. 1.1 Tvoreni palindromi

Vezmeme-li jakékoli Cislo, pfi¢teme k nému jeho zrcadlovy obraz, totéz udélame

s vysledkem atd., dostaneme dfive ¢i pozdé&ji palindromické ¢islo.

+* Nékdy pro nalezeni palindromu staéi pouze jeden krok.

Napf.: e 13+31=44 e 18+&81=99

% Jindy potiebujeme vice krokii:
Napt.:

. 64+46=110
110 + 011 = 121 (dva kroky)

. 68+86=154
154 + 451 = 605
605 + 506 = 1 111 (ti kroky)

. 87+78=165
165 + 561 = 726
726 + 627 = 1353
1353 + 3531 = 4884 (&tyfi kroky)
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Ve skute€nosti, asi pro 80 % vSech cisel mensich nez 10.000 potiebujeme 4 nebo

1 mén¢ krokt. Asi pro 90 % potiebujeme 7 krokli nebo i méng.

1.

o N AW

[ S T NS T NG T N T NG T S S T e e = T
A W N =) O O 0 N O N B~ W DN = O

Vzéacny piipad je Cislo 89, kde az po 24 krocich dostaneme palindromické Cislo

8 813 200 023 188:

krok:
krok:
krok:
krok:
krok:
krok:
krok:
krok:
krok:
. krok:
. krok:
. krok:
. krok:
. krok:
. krok:
. krok:
. krok:
. krok:
. krok:
. krok:
. krok:
. krok:
. krok:
. krok:

89 + 98 =187

187 + 781 =968

968 + 869 = 1.837

1.837 +7.381 =9.218

9.218 +8.129 = 17.347

17.347 +74.371 =91.718

91.718 + 81.719 = 173.437

173.437 +734.371 = 907.808

907.808 + 808.709 = 1.716.517

1716517 + 7156171 = 8872688

8.872.688 + 8.862.788 = 17.735.476

17.735.476 + 67.453.771 = 85.189.247

85.189.247 + 74.298.158 = 159.487.405

159.487.405 + 504.784.951 = 664.272.356
664.272.356 + 653.272.466 = 1.317.544.822
1.317.544.822 +2.284.457.131 = 3.602.001.953
3.602.001.953 + 3.591.002.063 = 7.193.004.016
71.93.004.016 + 6.104.003.917 = 13.297.007.933
13.297.007.933 + 33.970.079.231 = 47.267.087.164
47.267.087.164 +46.178.076.274 = 93.445.163.438
93.445.163.438 + 83.436.154.439 = 176.881.317.877
176.881.317.877 + 778.713.188.671 = 955.594.506.548
955.594.506.548 + 845.605.495.559 = 1.801.200.002.107
1.801.200.002.107 + 7.012.000.021.081 = 8.813.200.023.188

Stane se z kazdého ¢isla nakonec palindrom? To dnes nikdo nevi, protoze to stale

jesté neni dokazané. Existuji totiz néktera Cisla, kterd nevypadaji, Ze by se z nich mohl n¢kdy

stat palindrom. Takové Cislo je napt. Cislo 196, u kterého jest€¢ nebylo jeho palindromické

¢islo nalezeno. Tato Cisla se nazyvaji Lychrels a v prvnich 10000 jich je 249.
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Pro zajimavost uvadim néktera ¢isla a pocet kroki, po nichZ vytvorime palindromy:

Cislo Pocet Palindrom
kroku

147.996 58  8.834.453.324.841.674.761.484.233.544.388
150.296 64  682.049.569.465.550.121.055.564.965.940.286
1.000.689 78  796.589.884.324.966.945.646.549.669.423.488.985.697
1.005.744 79 796.589.884.324.966.945.646.549.669.423.488.985.697
1.017.501 80 14.674.443.960.143.265.333.356.234.106.934.447.641
7.008.899 82  68.586.378.655.656.964.999.946.965.655.687.368.586
9.008.299 96  555.458.774.083.726.674.580.862.268.085.476.627.380.477.854.555

100.239.862 97
1.345.428.953.367.763.125.675.365.555.635.765.213.677.633.598.245.431

140.669.390 98
1.345.428.953.367.763.125.675.365.555.635.765.213.677.633.598.245.431

1.090.001.921 99 6.634.544.448.788.301.675.886.446.885.761.038.878.444.454.366

1.009.049.407 101 1.543.434.266.587.555.114.779.722.279.774.115.557.856.624.343.451
1.050.027.948 104 5.831.124.885.795.990.016.569.666.669.656.100.995.975.884.211.385
1.304.199.693 105 5.831.124.885.795.990.016.569.666.669.656.100.995.975.884.211.385

1.005.499.526 109
663.300.694.783.789.857.743.455.466.645.543.477.589.873.874.960.033.66

Pfi tvofeni palindromli nemtzeme predem fici, kolik vysledny palindrom bude mit
cifer. Proto zde nezalezi na poctu cifer plivodniho ¢isla. Také zde vzdy neplati, ¢im vétsi
ptivodni ¢islo, tim vétsi vysledny palindrom nebo naopak. Pro srovnani ndm mohou slouzit

piedchozi Cisla a jejich palindromy.
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4. 1. 2 Pocet palindromickych ¢isel v desitkové soustavé

o S jednou ¢islici je 10 palindromi

{0,1,2,3,4,5,6,7, 8,9} = vSechna cisla jsou palindromy.

o Se dvéma ¢islicemi je 9 palindromu

{11, 22, 33, 44, 55, 66, 77, 88, 99}.

o Se tfemi ¢islicemi je 90 palindromu
{101, 111, 121, 131, 141, 151, 161, 171, 181, 191, ..., 909, 919, 929, 939, 949, 959,
969, 979, 989, 999}

o Se ¢tyfmi Cislicemi je 90 palindromi
{1.001, 1.111, 1.221, 1.331, 1.441, 1.551, 1.661, 1.771, 1.881, 1.991, ..., 9.009, 9.119,
9.229, 9.339, 9.449, 9.559, 9.669, 9.779, 9.889, 9.999}

o S péti Cislicemi je 900 palindromu
{10.001, 10.101, 10.201, 10.301, 10.401, 10.501, 10.601, 10.701, 10.801, 10.901, ... ,
99.099, 99.199, 99.299, 99.399, 99.499, 99.599, 99.699, 99.799, 99.899, 99.999}

o S Sesti Cislicem je 900 palindromu
{100.001, 101.101, 102.201, 103.301, 104.401, 105.501, 106.601, 107.701, 108.801,
109.901, ... , 990.099, 991.199, 992.299, 993.399, 994.499, 995.599, 996.699,
997.799, 998.899, 999.999}

Z téchto cCisel jsme zjistili, ze v jednom miliénu je 9 + 9 + 90 + 90 + 900 + 900 =

=1998 palindromti. To je 0,1998 %. Vidime, Ze skoro kazdé pétisté ¢islo v prvnim milionu

je palindrom.
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4.2 Palindromicka prvocisla

Prvocisla
Prvocislo je prirozené Cislo, které ma pravé dvé rizna pfirozena cCisla za délitele,
ato Cislo 1 a samo sebe. Pfirozené Cislo, které ma asponi 3 rizné délitele, se nazyva cislo
sloZené. Cislo 1 neni ani prvodislo ani &islo sloZené, nebot’ ma jediného délitele, samo sebe.
Vsechny prvocisla jsou licha s vyjimkou ¢isla 2, protoze kazdé sudé cCislo je kromé cisla 1
a samo sebe d¢litelné i delitelem 2 (u dvojky je to pravé samo sebou).
Kazd¢ slozené piirozené Cislo lze zapsat jako soucin nékolika prvocisel, a to az na
potadi c¢initell, jedinym zptisobem. Tomuto zépisu se fikd kanonicky rozklad ¢isla v

prvocinitele.

Palindromicka prvocisla
Mezi prvocisly mizeme najit spoustu palindromt.
. Jednociferna palindromicka prvodisla:
Jak jiz vime, tak vSechny jednociferna ¢isla jsou palindromy, proto prvocisla 2, 3, 5,

7 jsou téz palindromy.

. Dvojciferna palindromicka prvocisla:
Dalsi dvojciferné prvocislo 11 je také palindrom, které je jediné dvojciferné
palindromické prvocislo. Nemuze jich byt vice, protoze vSechna ostatni dvojciferna

palindromicka ¢isla jsou délitelné 11.(Jsou to ¢isla 22, 33, 44, ... .88, 99)

. Trojciferna palindromicka prvocisla:

101 313 727 919
131 353 757 929
151 373 787

181 383 797

191

. Cty¥ciferné palindromické prvodislo neexistuje, protoze viechny &tyiciferné
palindromy jsou d¢litelné 11.

Napt.: 4.554 =4.004 +550=4-1.001 +550=4-91 - 11+ 11 -50=11"-(4-91+50)
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. Péticifernych palindromickych prvocisel je 93.

. Sesticiferné palindromické prvocislo neexistuje, protoze stejné jako u

Ctytfcifernych, jsou vSechny palindromy délitelné 11.

. Sedmicifernych palindromickych prvocisel je 7.

4.3 Palindromy tvorené druhymi a tfetimi mocninami

Cisel a palindromu

4.3.1 Palindromy tvorené druhymi mocninami ¢isel a palindromu

Vsechny palindromické druhé mocniny mohou koncit pouze ¢islici 1, 4, 5, 6 nebo 9.

1’=1 1012 =10.201 1.001% = 1.002.001
22=4 1112=12.321 1.1117 = 1.234.321
3?¥=9 1212 = 14.641 2.002° = 4.008.004
112=121 2127 = 44.944 2.2852=5.221.225
227 =484 264 = 69.696 2.636% = 6.948.496
26% =676 307°=94.249

836% = 698.896

10.001% =100.020.001
10.101° = 102.030.201
10.201% = 104.060.401
11.011% = 121.242.121
11.111% = 123.454.321
11.211% = 125.686.521

100.001° = 10.000.200.001
101.101° = 10.221.412.201
110.0117 = 12.102.420.121
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20.002> = 400.080.004
20.102% = 404.090.404
22.865% = 522.808.225
24.846” = 617.323.716
30.693% = 942.060.249

111.1117 = 12.345.654.321
200.002° = 40.000.800.004
798.644% = 637.832.238.736



1.000.001% = 1.000.002.000.001
1.001.001% = 1.002.003.002.001
1.002.001% = 1.004.006.004.001
1.010.101% = 1.020.304.030.201
1.011.101% = 1.022.325.232.201
1.012.101% = 1.024.348.434.201
1.042.151% = 1.086.078.706.801
1.100.011% = 1.210.024.200.121
1.102.011% = 1.214.428.244.121

10.000.0012 = 100.000.020.000.001
10.011.0012 = 100.220.141.022.001
10.100.1012 = 102.012.040.210.201
1.0111.1012 = 102.234.363.432.201
11.000.0112 = 121.000.242.000.121
11.011.0112 = 121.242.363.242.121

20.000.0022 = 400.000.080.000.004
30.001.253% = 900.075.181.570.009

100.000.0012 = 10.000.000.200.000.001
100.010.001% = 10.002.000.300.020.001
100.020.001% = 10.004.000.600.040.001
100.101.0012 = 10.020.210.401.202.001
100.111.0012 = 10.022.212.521.222.001
100.121.001% = 10.024.214.841.242.001
101.000.1012 = 10.201.020.402.010.201
101.010.1012 = 10.203.040.504.030.201
101.020.1012 = 10.205.060.806.050.201
101.101.1012 = 10.221.432.623.412.201
101.111.101% = 10.223.454.745.432.201

200.000.0022 = 40.000.000.800.000.004
200.010.0022 = 40.004.000.900.040.004
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1.109.111% = 1.230.127.210.321
1.110.111% = 1.232.346.432.321
1.111.111% = 1.234.567.654.321
1.270.869° = 1.615.108.015.161
2.000.002> = 4.000.008.000.004
2.001.002° = 4.004.009.004.004
2.012.748% = 4.051.154.511.504
2.294.675% = 5.265.533.355.625
3.069.307% = 9.420.645.460.249

11.100.111% = 123.212.464.212.321
11.111.1112 = 123.456.787.654.321
11.129.361% = 123.862.676.268.321
11.129.361° = 123.862.676.268.321
12.028.229° = 144.678.292.876.441
12.866.669% = 16.5551.171.155.561

64.030.648% = 4.099.923.883.299.904

110.000.0112 = 12.100.002.420.000.121
110.010.011% = 12.102.202.520.220.121
110.020.011% = 12.104.402.820.440.121
110.091.011% = 12.120.030.703.002.121
110.101.0112 = 12.122.232.623.222.121
110.111.011% = 12.124.434.743.442.121
111.000.111% = 12.321.024.642.012.321
111.010.1112 = 12.323.244.744.232.321
111.091.111% = 12.341.234.943.214.321
111.101.1112 = 12.343.456.865.434.321
111.111.111%2 = 12.345.678.987.654.321

306.930.693% = 94.206.450.305.460.249



1.000.000.0012 = 1.000.000.002.000.000.001
1.100.110.011% = 1.210.242.036.302.420.121
1.000.110.0012 = 1.000.220.014.100.220.001
1.001.001.0012 = 1.002.003.004.003.002.001
1.001.111.0012% = 1.002.223.236.323.222.001

1.010.000.1012 = 1.020.100.204.020.010.201
1.010.110.101% = 1.020.322.416.142.230.201
1.011.001.1012% = 1.022.123.226.223.212.201
1.011.111.1012 = 1.022.345.658.565.432.201

1.100.000.0112 = 1.210.000.024.200.000.121
1.101.001.011% = 1.212.203.226.223.022.121
1.101.111.011% = 1.212.445.458.545.442.121

1.110.000.1112% = 1.232.100.246.420.012.321
1.110.110.1112 = 1.232.344.458.544.432.321
1.111.001.1112 = 1.234.323.468.643.234.321

2.000.000.002% = 4.000.000.008.000.000.004

2.062.386.218% = 4.253.436.912.196.343.524
2.481.623.254% = 6.158.453.974.793.548.516

4.3.1 Palindromy tvorené tietimi mocninami ¢isel a palindromu

7> =343 101° =1.030.301
11°=1.331 111° =1.367.631

2.201° = 10.662.526.601
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5. ROVNICE S PALINDROMY

5.1 Rovnice, které obsahuji vSechna jednociferna Cisla

od1azdo?9

Pozn.: Pismena A, B, C, D, E, F, G, H, I jsou ¢islice od 1 do 9 (nemusi byt poporad¢)

5.1.1 ROVNICE TYPUA/(B+C)+D/(E+F)+G/(H+T)
1/(2+4) + 5/(7+8) + 6/(3+9) = 1 2/(7+8) + 3/(6+9) + 4/(1+5) = 1
2/(6+9) + 3/(7+8) + 4/(1+5) = 1

5.1.2 ROVNICE TYPU (A-B)/C+(D-E)/F+(G-H) /1

(2-8)/1 + (4-9)/3 + (5-7)/6 = -8 (5-7)/6 + (8-4)/3 + (9-2)/1 =8
(2-9)/1 + (3-6)/4 + (5-7)/8 = -8 (6-3)/4 + (7-5)/8 + (9-2)/1 =8
(2-9)/1 + (4-8)/3 + (7-5)/6 = -8 (7-4)/2 + (8-5)/6 + (9-3)/1 =8
(3-9)/1 + (4-7)/2 + (5-8)/6 = -8 (7-4)/6 + (8-5)/2 + (9-3)/1 =8
(3-9)/1 + (4-7)/6 + (5-8)/2 = -8 (7-5)/6 + (8-2)/1 + (9—4)/3 =8

5.1.3 ROVNICE TYPUA/(B-C)+D/(E-F)+G/(H" 1)
1/(3-6)+5/(8-9)+7/(2-4)=1 5/(9-8)+1/(6-3)+7/(2 4)=1
146 -3)+5/(8-9)+7/(4-2)=1

514 ROVNICETYPUA+B)-C+(D-E)/F+G"H - 1

Pismena A, B, C, D, E, F, G, H, I jsou Cislice od 1 do 9(nemusi byt popoiad¢)

(2+5) - 8+ (7-3)/4+ 176 - 9 =66 (6+7) - 3+ (9-1)/2 +4"8 - 5=327.723
(4+7) - 8 +(5-3)/1 +276 - 9 =666

(6+7) - 8+ (5-2)/3+9"4 - 1 =6.666
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5.1.5 ROVNICE TYPU (A - B)AC + (D - E) *F + (G - H) *I

. 6066:
(1-2)"8 + (4-7)"6 + (5-9)*3 = 666
(1-2)"8 + (5-9)"3 + (7-4)"6 = 666
(1-4)26 + (5-9)"3 + (7-8)2 = 666
(1-4)°6 + (5-9)*3 + (8-7)2 = 666
(1-5)"3 + (4-7)6 + (8-9)*2 = 666
(1-5)"3 + (4-7)"6 + (9-8)2 = 666

. 1.111:
(2-6)4 + (7-5)"9 + (8-1)"3 = 1.111
(6-2)"4 + (7-5)"9 + (8-1)"3 = 1.111

. 46.664:
(1-4)"2 + (3-9)°6 + (7-8)"5 = 46.664
(1-4)"2 + (7-8)"5 + (9-3)"6 = 46.664
(1-7Y°6 + (3-4)"9 + (5-8)"2 = 46.664
(1=7Y°6 + (3—4)"9 + (8-5)"2 = 46.664
(3-4)"9 + (5-8)"2 + (7-1)6 = 46.664
(3-4)"9 + (7-1)°6 + (8-5)"2 = 46.664

o« 1.777:
(4= + (6-8)"2 + (9-3)"5 ="7.777

(1-5)"3 + (7-4)"6 + (8-9)2 = 666
(1-5)"3 + (7-4)"6 + (9-8)2 = 666
(2-1)"8 + (4-7)"6 + (5-9)*3 = 666
(2-1)"8 + (5-9)"3 + (7-4)"6 = 666
(4-1)°6 + (5-9)"3 + (7-8)2 = 666
(4-1)26 + (5-9)"3 + (8-7)"2 = 666

(6-9Y°4 + (7-3)"5 + (8-2)*1 = 1.111
(7-3)"5 + (8-2)* + (9-6)"4 = 1.111

(3-9Y°6 + (4-1)"2 + (7-8)"5 = 46.664
(3-9Y°6 + (5-7)"2 + (8-4)"| = 46.664
(3-9Y°6 + (7-5)"2 + (8-4)"| = 46.664
(4-1)"2 + (7-8)"5 + (9-3)"6 = 46.664
(572 + (8—4)* + (9-3)"6 = 46.664
(7-5)°2 + (8-4)*1 + (9-3)°6 = 46.664

4" + (8=6)"2 + (9-3)"5 ="7.777

5.1.6 ROVNICE TYPU (A + B)AC + (D + E)*F + (G + H)I

(4+5)"3 + (6+9)* + (7+8)"2 = 969
(4+5)°3 + (6+9)"2 + (7+8)"1 = 969

(1+6)"4 + (5+8)"2 + (7+9)"3 = 6.666

5.1.7 ROVNICE TYPU (A / B)AC + (D / E) *F + (G / H) "I

(6/2)M + (8/4)°5 + (9/3)77 = 2.222
(6/2)™7 + (8/4)°5 + (9/3)7 = 2.222

(4/2)°6 + (T/1)°5 + (9/3)°8 = 23.432



5.1.8 ROVNICE TYPU (A - B)AC + (D - E) *F + (G - H) *I

. -1.777:
Q-4 + (3-9)"5 + (6-7)"8 = —7.777
Q- + (3-9)5 + (7-6)"8 = —1.777
Q- + (3-9)°5 + (7-8)°6 = —1.777
Q-4 + (3-9)°5 + (8-7)"6 = —7.777

(2-8)5 + (3-4)"6 + (7-9)"1 =—-7.777
(2-8)"5 + (4-3)"6 + (7-9)* = -7.777
(3-9Y"5 + (4-6) 1 + (7-8)"2 = -7.777
(3-9Y"5 + (4-6)* + (8-7)"2 =—7.777

5.2 ROVNICE TYPU x (x + n)
. n=0: x(x+n)=x’

Pii dosazeni za n = 0 dostaneme druhou mocninu ¢isla x .

. n=1: Xx+n)=xx+1)
Pokud za n dosadime ¢islo 1, vzniknou nam rovnice se dvémi ¢isly po sob¢ jdoucimi.
1-2=2 16 - 17=272
2:3=6
77 - 78 = 6.006 1.621 - 1.622 =2.629.262
101 - 111 =11.211 2.457 - 2.458 = 6.039.306
111 - 121 = 13.431 5.291 - 5.292 =27.999.972
121 - 131 = 15.851 5.313 - 5.314 =28.233.282

202 - 212 = 42.824
538 - 539 =1289.982
999 - 1.001 = 999.999

52.008 - 52.009 = 2.704.884.072
142.401 - 142.402 = 20.278.187.202
143.498 - 143.499 = 20.591.819.502

1.610.151 - 1.610.152 = 2.592.587.852.952 4.670.028 - 4.670.029 = 21.809.166.190.812
1.713.543 - 1.713.544 = 2.936.231.326.392 5.218.983 - 5.218.984 = 27.237.788.773.272

15.137.566 - 15.137.567 = 229.145.919.541.922
15.282.411 - 15.282.412 = 233.552.101.255.332
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15.814.148 - 15.814.149 = 250.087.292.780.052

47.370.058 - 47.370.059 = 2.243.922.442.293.422

50.702.751 - 50.702.752 = 2.570.769.009.670.752

142.594.226 - 142.594.227 = 20.333.113.431.133.302

166.691.108 - 166.691.109 = 27.785.925.652.958.772

1.694.576.061 - 1.694.576.062 = 2.871.588.028.208.851.782
2.554.554.552 - 2.554.554.553 = 6.525.748.961.698.475.256
47.878.213.558 - 47.878.213.559 = 652.364.772.747.277.463.256
77.714.915.542 - 77.714.915.543 = 2.292.323.333.553.333.232.922
155.482.156.418 - 155.482.156.419 = 6.039.608.097.777.908.069.306

. n=2: X(x+2)

1-3=3 17 - 19 =323 191 - 193 = 36.86
2-4=8 23 -25=575 204 - 206 = 42.024
9-11=99 64 - 66 =4.224 999 - 1.001 =999.999
75 - 77 =35.775
99 - 101 =9.999
1.747 - 1.749 = 3.055.503 5.291 - 5.292 =27.999.972
1.907 - 1.909 = 3.640.463 5.313 - 5.314 = 28.233.282
2.365 - 2.367 = 5.597.955 5.731 - 5.733 = 32.855.823
2.966 - 2.968 = 8.803.088 9.999 - 10.001 = 99.999.999
18.991 - 18.993 = 360.696.063 99.999 - 100.001 =9.999.999.999

20.564 - 20.566 = 422.919.224

174.601 - 174.603 = 30.485.858.403 293.786 - 293.788 = 86.310.801.368
174.747 - 174.749 = 30.536.863.503 552.101 - 552.103 = 304.816.618.403
179.317 - 179.319 = 32.154.945.123 999.999 -1.000.001 = 999.999.999.999

243.063 - 243.065 = 59.080.108.095

1.868.287 - 1.868.289 = 3.490.500.050.943  9.200.156 - 9.200.158 = 84.642.888.824.648
2.967.032 - 2.967.034 = 8.803.284.823.088  9.999.999 - 10.000.001 = 99.999.999.999.999
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. n= X(x+3)
1-4=4 28 - 31 =868
8- 11=88 66 69 =4.554

X x(x+3)

88 8.008
211 45.154
298 89.698
671 452.254
2.126 4.526.254
2.998 8.996.998
28.814 830.333.038
29.369 862.626.268
29.998 899.969.998
63.701 4.058.008.504
212.206 45.032.023.054
212.671 45.229.592.254
299.998 89.999.699.998
636.776 405.485.584.504
2.122.206 4.503.764.673.054
2.861.419 8.187.727.277.818
2.999.998 8.999.996.999.998
9.443.423 89.178.266.287.198
21.341.691 455.467.838.764.554
28.862.883 833.066.101.660.338
29.999.998 899.999.969.999.998
212.325.206 45.081.993.739.918.054
289.053.683 83.552.032.523.025.538
294.127.328 86.510.885.958.801.568
294.174.669 86.538.736.763.783.568
299.999.998 89.999.999.699.999.998
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. n=4: X(x+4)
1-5=5 14 - 18 =252
7-11=77 21-25=525

X x(x+4)

33 1.221

44 2.112

144 21.312

235 56.165

269 73.437

524 276.672

1.123 1.265.621

1.452 2.114.112

1.582 2.509.052

5.412 29.311.392

8.338 69.555.596

8.459 71.588.517

11.063 122.434.221

11.223 126.000.621

23.255 540.888.045

73.491 5.401.221.045

145.544 21.183.638.112

262.808 69.069.096.096

266.737 71.149.694.117

281.349 79.158.385.197

1.659.022 2.752.360.632.572

2.705.669 7.320.655.560.237

3.504.083 12.278.611.687.221

5.040.882 25.410.511.501.452

7.395.091 54.687.400.478.645

8.308.388 69.029.344.392.096

14.554.452 211.832.131.238.112




- n=5 x(xt3) . n=6: x(x+6)
1-5=5 1-6=6
6-11=66 5-11=55
X x(x+95) X X(x+6)
18 414 22 616
24 696 137 19.591
202 41.814 273 76.167
203 42.224 715 515.515
814 666.666 863 749.947
2.067 4.282.824 2.731 7.474.747
2.178 4.754.574 8.541 72.999.927
2.207 4.881.884 486.618 236.799.997.632
20.402 416.343.614 877.173 769.437.734.967
25.116 630.939.039 1.378.507 1.900.289.820.091
64.493 4.159.669.514 1.731.746 2.998.954.598.992
82.566 6.817.557.186 2.273.915 5.170.703.070.715
207.067 42.877.777.824 2.436.099 5.934.592.954.395
2.040.402 4.163.250.523.614 5.401.396 29.175.111.157.192
2.187.142 4.783.601.063.874 7.153.679 51.175.166.157.115
2.233.097 4.986.733.376.894 7.560.069 57.154.688.645.175
6.887.078 47.431.877.813.474 14.529.486 211.106.050.601.112
23.887.419 570.608.929.806.075
23.975.475 574.823.545.328.475




. n=T7 x(x+7)

. n=8: x(x+8)

1-8=8 1-9=9
4-11=44 3-11=33
X x(x+7) X X(x+8)
9 494 66 4.884
26 858 88 8.448
219 49.494 91 9.009
664 445.544 173 31.313
902 819.918 216 48.384
2.109 4.462.644 225 52.425
2.972 8.853.588 284 82.928
2.982 8.913.198 294 88.788
9.002 81.099.018 696 489.984
21.009 441.525.144 707 505.505
29.696 882.060.288 924 861.168
90.002 8.100.990.018 2.235 5.013.105
210.009 44.105.250.144 2.828 8.020.208
223.114 49.781.418.794 6.996 48.999.984
292.967 85.831.713.858 9.394 88.322.388
669.024 447.597.795.744 28.314 801.909.108
900.002 810.009.900.018 30.031 902.101.209
942.997 889.249.942.988 57.489 3.305.445.033
2.100.009 4.410.052.500.144 69.996 4.899.999.984
2.109.664 4.450.696.960.544 93.844 8.807.447.088
2.219.779 4.927.434.347.294 188.583 35.565.056.553
8.972.876 80.512.566.521.508 228.175 52.065.656.025
9.000.002 81.000.099.000.018 241.097 58.129.692.185
21.000.009 441.000.525.000.144 283.778 88.892.229.888
21.037.924 442.594.393.495.244 298.144 88.892.229.888
21.117.304 445.940.676.049.544 597.883 357.468.864.753
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.n=9: x(x+9)
2:-11=22
12 - 21 =252

X X(x+9)
44 2.332
137 20.002
157 26.062
167 29.392
248 63.736
258 68.886
1.639 2.701.072
1.664 2.783.872
1.694 2.884.882
5.392 29.122.192
15.904 253.080.352
16.997 289.050.982
160.187 25.661.316.652
487.619 237.776.677.732
1.547.147 |2.393.677.763.932
14.674.184 |215.331.808.133.512
14.790.532 |218.759.969.957.812
15.019.614 |225.588.939.885.522
15.336.644 |235.212.787.212.532
25.234.083 |636.759.171.957.636
26.132.578 |682.911.868.119.286
26.211.438 |687.039.717.930.786
26.216.753 |687.318.373.813.786

5.3 ROVNICE TYPU x* +1

P?+1=1
1242=3

X xr+1
10 101
25 626
100 10.001
1.000 1.000.001
1.020 1.040.401
1.489 2.217.122
2.248 5.053.505
10.000 100.000.001
10.090 101.808.101
100.000 10.000.000.001
100.910 10.182.828.101
102.020 10.408.080.401
167.491 28.053.235.082
1.000.000 1.000.000.000.001
1.000.200 1.000.400.040.001
1.009.090 1.018.262.628.101
2.744.934 7.534.662.664.357
10.000.000 100.000.000.000.001
10.000.900 100.018.000.810.001
10.090.910 | 101.826.464.628.101
24.917.195 620.866.606.668.026
100.000.000 10.000.000.000.000.001
100.909.090 | 10.182.644.444.628.101
103.226.660 10.655.743.334.755.601
271.867.456 73.911.913.631.911.937
1.000.000.000 | 1.000.000.000.000.000.001
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5.4. ROVNICE TYPU x* + (x + n )

. n= xXX+x+1) . n=2: X*+(x+2)
02+1=1 r2=2
2+1=2 13-4
X XX+ (n+1) X X+ (x+2)

2 7 2 8

10 111 4 22

18 343 6 44

27 757 14 212

100 10.101 15 242

125 15.751 21 464

173 30.103 50 2.552

1.000 1.001.001 92 8.558

1.120 1.255.521 201 40.604

1.184 1.403.041 203 41.414

1.355 1.837.381 292 85.558

1.836 3.372.733 479 229.922

1.876 3.521.253 897 805.508

1.961 3.847.483 1.424 2.029.202

10.000 100.010.001 1.530 2.342.432

11.915 141.979.141 1.654 2.737.372

100.000 10.000.100.001 2.001 4.006.004

119.084 14.181.118.141 2.106 4.437.344

126.935 16.112.621.161 RTE 16 .cd

187.876 35.297.579.253 16780 581585182

188.348 35.475.157.453 50,001 200.060.004

192.383 37.011.411.073 50.993 140727 044

196.813 38.735.553.783 28377 205282508

1.000.000 1.000.001.000.001 20777 5.059.999.508

1.010.200 1.020.505.050.201 >00.001 20.000.600.004

1.190.915 1.418.279.728.141 519083 47.997.579.974

1.228.425 1.509.029.209.051 01474 S L476.674.152
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. n=3: x*+(xx+3) . n=4:x*+(x+4)
02+3=3 0*+4=4
2+4=5 Fr5=6
X x>+ (n+3) X X+ (x+4)
2 9 20 424
5 33 200 40.204
19 383 219 48.184
23 555 261 68.386
60 3.663 2.000 4.002.004
71 5.115 2.234 4.992.994
175 30.803 2.551 6.510.156
179 32223 2.613 6.830.386
184 34.043 20.000 400.020.004
243 59.295 20.604 424.545.424
753 567.765 200.000 40.000.200.004
2.431 5.912.195 202.885 41.162.526.114
6.154 37.877.873 205.704 42.314.341.324
23.111 534.141.435 218.354 47.678.687.674
30.947 957.747.759 2.000.000 4.000.002.000.004
73.188 5.356.556.535 2.155.139 4.644.626.264.464
75.146 5.646.996.465 2.490.266 6.201.427.241.026
230.663 53.205.650.235 2.620.486 6.866.949.496.686
237.721 56.511.511.565 20.000.000 400.000.020.000.004
598350 | 358.023.320.853 25.882.353 669.896.222.698.966
3.093.852 19.571.923.291.759 200.000.000 40.000.000.200.000.004
5.492.899 |30.171.944.917.103 205.705.704 42.314.836.863.841.324
17.605.724 |309.961.535.169.903 2.000.000.000 4.000.000.002.000.000.004
18.886.025 |356.681.959.186.653 2.094.600.194 | 4.387.349.974.799.437.834
30.909.092 |955.371.999.173.559 247784431.171 | 614.268.028.494.820.862.416
62.127.180 |3.859.786.556.879.583
76.675.186 |5.879.084.224.809.785
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. n=5 x*+(xx+5)
02+5=6
12+6=17

X x>+ (n+5)

2 11

8 77

12 161

26 707

74 5.555

127 16.261

224 50.405

230 53.135

2.751 7.570.757

3.462 11.988.911

4.012 16.100.161

4.067 16.544.561

12.752 162.626.261

22.424 502.858.205

27.548 758.919.857

28.168 793.464.397

105322 [11.092.829.011
107.422  [11.539.593.511
2.358.150 |5.560.873.780.655
2.724.718 |7.424.090.904.247
2.775.383 |7.702.753.572.077
4.063.892 |16.515.222.251.561
7.569.245 |57.293.477.439.275
85.125.933 |7.246.424.554.246.427
87.579.753 |7.670.213.223.120.767
106.617.617 |11.367.316.361.376.311

. n=6: x*+(x+6)
02+6=6
12+7=8
X XX+ (x+4)
24 606
25 656
28 818
288 83.238
2.485 6.177.716
2.550 6.505.056
2.888 8.343.438
2.946 8.681.868
28.888 834.545.438
146.777 21.543.634.512
264.334 69.872.727.896
288.888 83.456.565.438
292276 85.425.552.458
2.834.101 8.032.131.312.308
2.873.233 8.255.470.745.528
2.888.888 8.345.676.765.438
2.952.316 8.716.172.716.178
2.960.816 8.766.434.346.678
2.985.943 8.915.858.585.198
2.995.631 8.973.808.083.798
14.604.657 213.296.020.692.312
16.353.547 267.438.515.834.762
28.888.888 834.567.878.765.438
29.190.748 852.099.797.990.258
29.585.508 875.302.313.203.578
148.278.137 21.986.406.060.468.912
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. n=7 xt+(xx+7) . n=8 x+(x+8)

02+7=7 0+8=8
Pig—09 292 +37 =878
X X+ n+7) x XX+ (x+4)

17 313 202 41.014
31 999 285 81.518
177 31.513 2.925 8.558.558
274 75.357 2.935 8.617.168
280 78.687 20377 415.242.514
301 90.909 29.570 874.414.478
313 98.289 297.119 88.279.997.288
1.777 3.159.513 2.834.699 8.035.521.255.308
2.764 7.642.467 2.837.875 8.053.537.353.508
3.001 9.009.009 2.990.390 8.942.435.342.498
27.259 743.080.347 2.997.334 8.984.014.104.898
30.001 900.090.009 2.926.428.849 | 8.563.985.811.185.893.658

177.237 31.413.131.413

300.001 90.000.900.009

312.208 97.474.147.479

1.762.122 | 3.105.075.705.013

3.000.001  |9.000.009.000.009

27.515.125 |757.082.131.280.757

30.000.001 |900.000.090.000.009

30.122.098 |907.340.818.043.709

300.000.001 | 90.000.000.900.000.009

303.758.45892.269.201.110.296.229
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5.5 ROVNICE TYPU
x(Bx-1)/2

1-(3-1-1)/2=1  2-(3-2-1)/2=5
X x(Bx-1)/2

101 15.251

693 720.027

2.173 7.081.807

2.229 7.451.547

4.228 26.811.862

6.010 54.177.145

26.466 1.050.660.501

26.906 1.085.885.801

31.926 1.528.888.251

44.059 2.911.771.192

1.258.723 2.376.574.756.732

1.965.117 5.792.526.252.975

1.979.130 5.875.432.345.785

2.684.561 10.810.300.301.801

13.280.839 264.571.020.175.462

59.401.650 5.292.834.004.382.925

84.885.761 10.808.388.588.380.801

100.058.581  [15.017.579.397.571.051

225.563.533  [76.318.361.016.381.367

316.882.086  |150.621.384.483.126.051

700.457.153  |735.960.334.433.069.537

818.049.201  |1.003.806.742.476.083.001

851.649.306  |1.087.959.810.189.597.801

1.345.679.688

2.716.280.733.370.826.172

2.049.123.156

6.298.358.561.658.538.926

n=9: x2+(x+9)
02+7=17
12+10=11
X x2 + x+9)

9 99

11 141

13 191

22 515

30 939

31 1.001

138 19.191

300 90.309

304 92.729

305 93.339

331 109.901

438 192.291

969 939.939

1.141 1.303.031

1.413 1.997.991

2.367 5.605.065

3.000 9.003.009

3.144 9.887.889

3.881 15.066.051

9.854 97.111.179

30.000 900.030.009

30.605 936.696.639

72.062 5.193.003.915

106.801 11.406.560.411

114.141 13.028.282.031

125.206 15.676.667.651

6.693.818.696

67.210.813.099.031.801.276
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5.6 ROVNICE TYPU

1-2-1)=1

7

x(2x-1)

2-(4-1)=6

5.7 ROVNICE TYPU
x(5x-3)/2

1-(5-1-3)/2=1 2-(5-2-3)/2=

X x(5x-3)/2

5 55

16 616

38 3.553

44 4.774

156 60.606

583 848.848

1.359 4.615.164

1.470 5.400.045

1.556 6.050.506

53.537 7.165.445.617

158.476 62.786.368.726

161.656 65.331.413.356

171.657 73.665.056.637

190.914 91.120.102.119

371.778 345.546.645.543

382.173 365.139.931.563

615.769 947.927.729.749

1.207.698 3.646.334.336.463

1.686.537 7.111.015.101.117

16.943.262 717.685.292.586.717

88.274.141 19.480.809.790.808.491

496.329.416  |615.857.222.222.758.516

765.609.041  |1.465.393.008.003.935.641

1.820.198.063 |8.282.802.468.642.082.828

2.497.949.426 |15.599.378.333.387.399.551

2.850.685.772 |20.316.023.422.432.061.302

15.911.875.336 | 632.969.441.747.144.969.236
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x x(2x-1)
6 66
39 3.003
55 5.995
87 15.051
182 66.066
556 617.716
644 828.828
797 1.269.621
917 1.680.861
1.593 5.073.705
1.685 5.676.765
25.141 1.264.114.621
51.425 5.289.009.825
55.556 6.172.882.716
83.527 13.953.435.931

810.311 1.313.207.023.131

1.620.213  |5.250.178.710.525

1.853.942 | 6.874.200.024.786

5.555.556 |61.728.399.382.716

17.352.586 |602.224.464.422.206

17.835.196 |636.188.414.881.636

25.004.441 |1.250.444.114.440.521

91.071.921 |16.588.189.498.188.561

170.563.673 | 58.183.932.923.938.185

181.737.182 | 66.056.806.460.865.066

184.252.876 | 67.898.244.444.289.876

507.354.403 | 514.816.979.979.618.415

20.283.251 +20.283.253 = 40.566.504
20.461.451 +20.461.453 = 40.922.904
21.422.411 +21.422.413 = 42.844.824
22.005.521 +22.005.523 = 44.011.044

5.8 ROVNICE TYPU x + (x +

n)+ (x+m)+ ...

. xt+t(xt+1)
1+2=3 16 +17=33
2+3=5 347 + 349 = 696
3+5=8

21.011 +21.013 = 42.024
22.271 +22.273 = 44.544
30.557 +30.559 = 61.116
33.587 +33.589 =67.176
34.847 + 34.849 = 69.696

2.025.251 +2.025.253 = 4.050.504
2.037.851 +2.037.853 = 4.075.704
2.039.351 +2.039.353 = 4.078.704
2.129.261 +2.129.263 = 4.258.524
2.217.671 +2.217.673 = 4.435.344
2.303.531 +2.303.533 = 4.607.064
2.328.281 + 2.328.283 = 4.656.564

3.080.807 + 3.080.809 = 6.161.616
3.087.857 + 3.087.859 = 6.175.716
3.185.867 + 3.185.869 = 6.371.736
3.263.627 + 3.263.629 = 6.527.256
3.270.227 + 3.270.229 = 6.540.456

20.161.151 +20.161.153 = 40.322.304
23.222.231 +23.222.233 = 46.444.464
23.477.981 +23.477.983 = 46.955.964
23.494.481 +23.494.483 = 46.988.964
24.227.741 + 24.227.743 = 48.455.484
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2.111+4
3.167 4

202.751 + 2C
240.041 + 24
211.661 + 21

2.404.541 +
2.422.241 +
2.431.841 +
2.434.841 +
2.434.841 +
2.442.941 +

3.289.877 +
3.296.477 +
3.375.287 +
3.450.047 +

23.194.181 4



22.366.871 +22.366.873 = 44.733.744

30.600.107 +30.600.109 = 61.200.216
30.661.157 +30.661.159 = 61.322.316
30.677.657 +30.677.659 = 61.355.316
32.522.027 +32.522.029 = 65.044.056
32.972.477 + 32.972.479 = 65.944.956

200.323.001 +200.323.003 = 400.646.004
200.828.051 +200.828.053 = 401.656.104
201.484.601 +201.484.603 = 402.969.204
201.499.601 +201.499.603 = 402.999.204
201.575.651 +201.575.653 = 403.151.304
202.232.201 + 202.232.203 = 404.464.404
202.439.201 + 202.439.203 = 404.878.404
202.944.251 +202.944.253 = 405.888.504

220.287.521 + 220.287.523 = 440.575.044
220.626.071 + 220.626.073 = 441.252.144
221.252.621 +221.252.623 = 442.505.244
222.348.221 + 222.348.223 = 444.696.444
222.505.271 + 222.505.273 = 445.010.544

230.308.031 +230.308.033 = 460.616.064
230.702.081 +230.702.083 = 461.404.164
230.732.081 + 230.732.083 = 461.464.164
231.671.681 + 231.671.683 = 463.343.364
232.176.731 + 232.176.733 = 464.353.464

240.616.091 +240.616.093 = 481.232.184

e X+tx+D)+(x+2)+(x+3)

59+60+61+62=242

24.483.491 + 24.483.493 = 48.966.984

33.600.137 +33.600.139 = 67.200.276
33.633.137 +33.633.139 = 67.266.276
34.711.247 + 34.711.249 = 69.422.496
34.894.397 +34.894.399 = 69.788.796

204.974.951 +204.974.953 = 409.949.904
210.348.011 +210.348.013 = 420.696.024
210.893.561 +210.893.563 = 421.787.124
211.232.111 +211.232.113 = 422.464.224
211.641.161 +211.641.163 =423.282.324
212.419.211 + 212.419.213 = 424.838.424
213.863.861 +213.863.863 = 427.727.724
214.202.411 +214.202.413 = 428.404.824

222.560.771 + 222.560.773 = 445.121.544
223.025.321 + 223.025.323 = 446.050.644
223.651.871 +223.651.873 = 447.303.744
224.636.471 +224.636.473 = 449.272.944
224.979.971 + 224.979.973 = 449.959.944

232.383.731 +232.383.733 = 464.767.464
233.227.331 +233.227.333 = 466.454.664
233.404.331 + 233.404.333 = 466.808.664
233.565.881 + 233.565.883 = 467.131.764

241.095.641 +241.095.643 = 482.191.284



5.9 ROVNICE TYPU x + (x +4) - 1

19+26—-1=44 210009 + 210016 — 1 = 420.024
219+226-1=444 2100009 + 2100016 — 1 = 4.200.024
2109+ 2116 — 1 =4.224 21000009 + 21000016 — 1 = 42.000.024

21009 + 21016 — 1 = 42.024

5.10 ROVNICE TYPU x (x + n) (x + m)

e X(x+1)(x+2) . x(x+2)(x+4)

1-2-3=6 3537 - 39 = 50.505

77778 - 79 =474.474 202 - 204 - 206 = 8.488.848

e X(x+2)(x+4)(x+6) e X(x+2)(xt+4)(x+6)(x+98)
7-9-11-13 =9.009 3133353739 =51.666.615

5.11 ROVNICE TYPU X’ + (x + )2+ (x + m)* + ...

. X+ @+

12+22=5 9192 +920?= 1.690.961 1.257% +1.258*=3.162.613
92+10%2=181 1.262% + 1.263%=3.187.813
122+ 132=313 1.6212 + 1.622%=5.258.525
162+ 17>= 545 1.7062 + 1.707* = 5.824.285

170.706% + 170.707* = 58.281.418.285

904.280% + 904.281% = 1.635.446.445.361

1.258.182% + 1.258.1832=3.166.046.406.613
8.659.9292 + 8.659.9302 = 149.988.757.889.941
12.458.597% + 12.458.5982 = 310.433.303.334.013
17.070.706* + 17.070.707% = 582.818.040.818.285
80.472.264% + 80.472.265% = 12.951.570.707.515.921
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XD H (x+2)?
42+ 52+ 62="T77
112+ 122+ 132=434

1.736% + 1.737* + 1.7382 = 9.051.509

16.084% + 16.0852 + 16.086* = 776.181.677
4.106.556.014
17.552% + 17.553% + 17.5542 = 924.323.429
4.906.666.094
17.932%2 + 17.933% + 17.9342 = 964.777.469

372 + 382 +392=4.334
566% + 567% + 5682 = 964.469

8.339% + 8.340% + 8.3412= 208.666.802

36.997* +36.9982 + 36.999% =

40.4412% + 40.4422 + 40.443% =

119.8112+ 119.812% + 119.813% = 43.064.746.034
173.736% + 173.737% + 173.738% = 90.553.635.509
378.811% +378.8122 + 378.813% = 430.495.594.034

1.328.120% + 1.328.121% + 1.328.1222= 5.291.716.171.925
1.751.496% + 1.751.497% + 1.751.4982= 9.203.225.223.029
1.775.706% + 1.775.707* + 1.775.7082 = 9.459.406.049.549

e XA EFDH (x+2)2H(x + 3) 2

100% + 1012 + 1022 + 1032 = 41.214

10.172% +10.173% + 10.174* + 10.175% = 414.000.414

10.460.137% + 10.460.1382 + 10.460.139% + 10.460.140? = 437.657.989.756.734
12.309.5982 + 12.309.5992 + 12.309.6002 + 12.309.6012 = 606.104.959.401.606
101.740.1722 + 101.740.173% + 101.740.174% + 101.740.175%* = 41.404.251.615.240.414
102.025.300% + 102.025.3012 + 102.025.302% + 102.025.303% = 41.636.648.584.663.614
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c XHEFDH (x+2)2H(x + 3) 2 (x + 4) 2
12422+ 32+ 4%+ 52=55
992 + 1002 + 1012 + 1022 + 1032 = 51.015 3312 + 3322 + 3332 + 3342 + 3352 = 554.455
3.2072 +3.208% + 3.209% + 3.210% + 3.2112 = 51.488.415
10.0992 + 10.100% + 10.1012 + 10.1022 + 10.1032= 510.151.015

o XD (e +2) 2 Hx +3) H(x +H4) P+
162+172+...+3252+326 > =11.600.611
12+224+ 3%+ ..+ 1802 + 1812=1.992.991

X EFD)H (A2 Hx+6) I (x+8) 2+ ...
o Licha ¢isla

—  Soucdet t¥i lichych ¢isel

112+ 132+ 152=515 1972+ 1992 + 2012 =118.811
192+ 217 +23*=1.331 707% +709% + 711% = 1.508.051
412 + 43% + 45*=5.555 759% +761% + 763*=1.737.371

79% + 817 + 83%=19.691

1.1332+1.135%2+ 1.137%>= 3.864.683 11.3732+11.375%+ 11.377*=388.171.883
4.135% +4.137* + 4.139%= 51.344.315
6.719% + 6.721% + 6.723%*=135.515.531

113.513%+113.515% + 113.517% = 38.656.965.683

413.861% +413.863% + 413.865° = 513.847.748.315

718.189% + 718.191% + 718.193%= 1.547.394.937.451

7.181.807% + 7.181.809% + 7.181.811% = 154.735.141.537.451
8.008.817% + 8.008.819% + 8.008.821% = 192.423.545.324.291
41.386.135% +41.386.137> + 41.386.139° = 5.138.437.007.348.315
67.315.719% + 67.315.721% + 67.315.723> = 13.594.218.881.249.531
71.818.189% + 71.818.191% + 71.818.193% = 15.473.557.675.537.451
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—  Soucdet péti lichych ¢isel
3312+ 3332+ 3352 + 337> + 3392 = 561.165
103952 + 10397% + 103992 + 104012 + 104032 = 540.696.045
107892 + 107912 + 107932 + 107952 + 10797* = 582.444.285

—  Soudet sedmi lichych ¢isel
52+72+92+ 112+ 132+ 152 + 172 =959
8567% + 8569% + 85712 + 85732 + 8575% + 8577% + 8579* = 514.474.415

—  Soudet deviti lichych ¢isel
12+32+52+72+ 92+ 112+ 132+ 152+ 17 =969
34652 + 3467 + ... +3479% + 3481% = 108.555.801
79027% + 790292 + ... + 790392 + 79041% = 56.218.781.265

—  Soudet jedenacti lichych ¢isel
P2+32+582+7+ 92+ 112+ 132+ 152+ 172+ 192+ 212 = 1.771
2124232+ 252+ 272 +292 + 312 + 332+ 352+ 37> + 392 + 412=11.011
292+ 312+ 332 +352+372+392+ 412+ 432 + 452 + 47* + 492=17.171
992+ 1012+ 1032+ 1052+ 1072+ 109> + 1112+ 1132+ 1152+ 117> + 1192=131.131
1009 + 10112+ ... + 1027> + 1029% = 11.422.411
119124+ 11932+ ... + 1209% + 1211%>= 15.866.851
101092+ 101112+ ... + 101272+ 101292=1.126.336.211
101212+ 101232+ ... + 101392+ 101412=1.129.009.211
110812+ 110832+ ...+ 110992+ 111012=1.353.113.531
131612+ 131632+ ... + 13179* + 131812=1.908.228.091
424192 + 424212 + ... + 424377 + 424392 = 19.802.420.891
1011092+ 1011112+ ... +101127> + 1011292=112.475.574.211
1190912 + 1190932 + ...+ 119109% + 1191112= 156.035.530.651
1249512 + 1249532 + ... + 1249692 + 124971%*= 171.767.767.171
4246692 + 424671% + ... + 424687* + 4246892 = 1.983.874.783.891
10111092+ 10111112+ ...+ 1011127>+ 10111292=11.245.977.954.211
4228461% 4+ 42284632 + ... +4228479% + 42284812 = 196.679.636.976.691
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o Suda cisla
—  Soucdet tFi sudych cisel
145.424% + 145.4262 + 145.428% = 63.446.164.436
482.184% +482.186% + 482.1882= 697.510.015.796
16.403.4682 + 16.403.470% + 16.403.4722 = 807.221.484.122.708

2 2
- X'+ (x+2) . X2+ (x +10)2
1.0192 + 1.0212=2.080.802 1.0512 + 1.0612=2.230.322

e X EHD)H (x+ 2+ (x+6)H(x + 8)2

32+52+72+112+132=373

X+ (x+6):+ (x+10)2

7512+ 757* +761*=1.716.171

X HEFHH (x+6)2+H(x +10) 2H(x + 12) 2
72+112+132+172+19%2=989

o X (e + 1) (x + 3)+ (x + 5)HH(x + 9) +H(x + 11)+(x + 15)°

22432452+ 724+ 1124+ 132+ 172=666

5.12 ROVNICE TYPU X% + (x + 1) 3 + (x + m) 3 ...

. B+ x+1)3 e X+ (x+D)H (x+2)3
13+2%=9 23433+ 43=99
163 + 173 = 9.009 163 + 173 + 183 = 14.841

X EFDH (+H2)H+ (x+3)3

593+ 603+613+62°=886.688
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X HEFDH (e +2)3H+ (x+3)3+...
163+173+...+253+263=108.801
163+ 173+ ...+407 % + 408 * = 6.961.551.696

5.13 ROVNICE TYPU x* + (x + n)* + (x + m)* ...

XD ) (e 3+ (x+ 4!

14+24+34+44+54 =979

5.14 ROVNICE TYPU x5 + (x + n) 5+ (x + m) 5 ...

. X+ (x+1)°
15 +25=33

X FEFDIH(x+2)+H (x+3)5+...
P+23+3+4+5+6°+7+8 +95+10°+ 115+ 125 + 135=1.002.001

5.15 ROVNICE TYPU x "+ (x + 1) ** D

. xt+(x+1)?

1'+22=5 10 +112=131 100! +1012=10.301
21+32=11 121+ 132=181 117"+ 1182=14.041
6! +7*=55 211 +222=505 1221 +1232=15.251

291 +302=929 325! +3262=106.601

351 +362=1.331 380! +3812=145.541

94! +952=19.119 4421 + 4432 =196.691
1.000! + 1.001%= 1.003.001 1.1321 +1.1332=1.284.821
1.307' + 1.308%=1.712.171 3.073' +3.0742 = 9.452.549
10.000! + 10.001%=100.030.001 12.6521 + 12.6532=160.111.061
10.325" + 10.326%= 106.636.601 13.207' + 13.208% = 174.464.471

10.602! + 10.603%= 112.434.211
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30.404' +30.4052 = 924.494.429 32.672' +32.6732= 1.067.557.601

30.834! +30.8352=950.828.059 95.6031 + 95.604%=9.140.220.419
31.474' + 31.4752=990.707.099 96.4391 + 96.440%= 9.300.770.039
100.000" + 100.001%= 10.000.300.001 308.863! +308.8642=95.397.279.359
110.665" + 110.666* = 12.247.074.221 709.781' +709.7822=503.791.197.305
234.566! +234.567*= 55.021.912.055 987.4431 + 987.444? = 975.046.640.579

236.026! +236.027%= 55.708.980.755

1.000.000! + 1.000.001%= 1.000.003.000.001 1.334.107! + 1.334.108% = 1.779.845.489.771
1.060.602! + 1.060.603%= 1.124.879.784.211 2.356.531' + 2.356.532% = 5.553.245.423.555
1.099.265! + 1.099.2662 = 1.208.386.838.021 2.346.366! + 2.346.367%= 5.505.440.445.055
1.172.835" + 1.172.8362 = 1.375.545.455.731 3.126.754! +3.126.7552=9.776.599.956.779
1.202.805! + 1.202.806%= 1.446.743.476.441 3.267.325' +3.267.326>= 10.675.422.457.601

10.000.000! + 10.000.001%= 100.000.030.000.001
10.946.670! + 10.946.671%= 119.829.616.928.911
11.373.440! + 11.373.4412=129.355.171.553.921
23.615.226! +23.615.227%=557.678.969.876.755

100.000.000! + 100.000.0012= 10.000.000.300.000.001
106.040.602! + 106.040.603% = 11.244.609.590.644.211
134.606.137! + 134.606.138%=18.118.812.521.881.181
303.357.993! +303.357.9942 = 92.026.072.827.062.029
307.729.024! +307.729.0252 = 94.697.153.135.179.649
326.732.672! +326.732.6732=106.754.239.932.457.601
340.313.870! +340.313.8712=115.813.531.135.318.511
1.000.000.000! + 1.000.000.0012= 1.000.000.003.000.000.001

. X+ (x+1)3 X+ )3
12+23=9  42+5=141 1102+ 1113=1.379.731 14+25=33

10.100% + 10.101°= 1.030.709.070.301
1.001.000? + 1.001.001° = 1.003.007.009.007.003.001
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5.16 ROVNICE TYPU
X+ (x+E)°+(x+D+(x+mi+(x+n)+(x+m) S+

tx+to)f+(x+p)+xtg)’

a,b, ..., h,ijsoujednociferné mocniny.

XD P +H2) T (x+H3) (D) H+(x+5) S+
+(x+6)s+(x+T"+(x+8)’

1342%+37+464+55+61+74+83+92=12921
15+264+324+414+58+64+73+87+9%=2389909983

17+28+32+4%+504+61+73+85+94=317713
184+26+39+41+544+67+75+83+92=317713

XD+ (x ) H+H(x+ 1) S+
+(x+15)8+(x+17) "+ (x +21)°

2843+ 57+ 70+ 116+ 134+ 173 + 195 + 232=4.379.734

284+37+5%°+ 76+ 113 + 134+ 171 + 195 + 232=4.579.754

29438+ 56+ 734+ 117+ 132+ 171 + 194 + 235=26.077.062

20437+ 88+ 74+ 111+ 137 + 175+ 193 + 232= 64.588.546

27+ 38+ 51+ 77+ 112+ 134+ 175+ 196 + 233 = 88.866.888

244+37+5+ 76+ 118+ 135+ 173 + 19" + 232=216.808.612

234+30+59+ 75+ 118+ 137+ 174 + 192 + 231=279.161.972

28439+ 52+ 74+ 116+ 131+ 177 + 193 + 235=418.575.814

c Xt (x+2)P+t(x+HH(x+ 8+ (x+10)++ (x+14) S+
+(x+16)f+(x+20)"+(x+26)°
3+58+ 77+ 110+ 135+ 174+ 193 + 232 + 291 = 3.467.643
34+58+ 77+ 112+ 137+ 170+ 195+ 231 + 293=130.131.031

T+ + 113+ 134+ 171+ 195 + 236 + 292 = 158.262.851
PP+ T 11+ 133+ 170+ 192 + 237 + 295= 3.449.889.443
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5.17 ROVNICE TVORENY Z CiSEL x, x + 1, ...
(Cisla po sobé jdouci)
% Cisla16 a 17:

o VlozZeni Cisla 70 mezi cifry 16 a 17:

162+ 17 2=545
1.706 2 + 1.707 2= 5.824.285 170.706 * +170.707 2=

58.281.418.285
17.070.706 % + 170.70.707 2= 582.818.040.818.285

o Vlozeni Cisla 87 mezi cifry 16 a 17:
1.876 2 +1.877 ' = 3.521.253 187.876 2+ 187.877 1=
35.297.579.253

o VlozZeni Cisla 65088937033001 mezi cifry 16 a 17:

1.650.889.370.330.016 2 + 1.650.889.370.330.017 % =
=5.450.871.426.137.276.727.316.241.780.545

% Cisla11,12 a 13:

241224132 -434 119.811 2+ 119.812 2 + 119.813 % = 4.306.474.6034

% Cisla 16,17 a 18:

o VlozZeni ¢isla 73:
1.736 2+ 1.737 2+ 1.738 2 = 9.051.509
173.736 2+ 173.737 2 + 173.738 2 = 90.553.635.509

% Cisla 37, 38 a 39:
372+382+392=4.334 36.997 2+ 36.998 2+ 36.999 2 = 4.106.556.014
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5.18 DALSI ROVNICE

5.18.1 Rovnice s pouziti Cisel

[0,16,17]=[1,12,20]=[2,10,21]=[5,6,22]
0+16+17=1+12+20=2+10+21=5+6+22=33
02+ 162+ 17°=12+122+20>=22+ 10+ 21>°=5>+ 6> + 22> =545

5.18.2 Rovnice s Cislicemi 1,6 a 7

16 +61=77 1.716 - 1.617 =99

17+71 =88

7.117-6.116 =10.011.717 - 1.616 = 101 1.716 + 6.171 = 7.887

1.716 +1.617 = 3.333 1.716 - 1.617 =2.774.772

1.617 +7.161 = 8.778 1.661 +1.771 =2 - 1.716 = 3.432

5.18.3 Rovnice se s¢itanim a odc¢itanim

13+58+28=8+91=99 41 +43 +47=131
13+17+19+23+29=101 868 — 202 = 666
37+41+43 =121 8 + 860 = 868

97+ 101 + 103 +107 + 109 + 113 + 127 =757

149 + 151 + 157+ 163 + 167 =787

83+89+97+101+103+ 107+ 109+ 113 +127 =929

1.883.759 + 1.883.773 + 1.883.857 + 1.883.879 + 1.883.881 = 9.419.149

8 +941 =326 + 623 =29 + 920 =949 149 + 263 + 587 =999
130 + 829 =928 + 31 =959

32+637+ 734+ 114+ 649 + 927 + 570 = 3.663

55+601+235+ 727+ 338+ 276+ 212+ 021 + 267 + 283 + 372+ 753 + 210 + 655 =
= 5.005
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10.499 + 10.501 +10.513 = 31.513 3.491 +3.499 +3.511 =10.501
10.499 +10.513 = 21.012

375.391 +375.407 +375.413 = 1.120.211

3.306.049 + 3.306.059 + 3.306.091 = 9.918.199

33.467.981 +33.467.989 + 33.468.031 = 100.404.001

332.636.593 + 332.636.597 + 332.636.609 = 997.909.799

3.340.637.303 + 3.340.637.347 + 3.340.637.351 = 10.021.912.001

3.718.518.361 + 3.718.518.371 + 3.718.518.379 = 11.155.555.111

4.272.827.261 +4.272.827.263 +4.272.827.297 = 12.818.481.821

33.329.662.973 + 33.329.662.999 + 33.329.663.027 = 99.988.988.999

333.350.499.973 + 333.350.499.991 + 333.350.500.037 = 1000.051.500.001

3.333.218.856.647 + 3.333.218.856.673 + 3.333.218.856.679 = 9.999.656.569.999

33.333.642.999.977 + 33.333.642.999.991 + 33.333.643.000.033 = 100.000.929.000.001

333.332.791.299.943 + 333.332.791.300.013 + 333.332.791.300.043 = 999.998.373.899.999

2.302.222.249 +2.302.222.261 + 2.302.222.271 + 2.302.222.361 + 2.302.222.369 =
=11511111511

3.997.859.743 + 3.997.859.771 + 3.997.859.807 + 3.997.859.821 + 3.997.859.849 =
=19989298991

2.127.978.703 +2.127.978.707 + 2.127.978.709 + 2.127.978.731 + 2.127.978.751 =
=10639893601

1.593.650.581 + 1.593.650.599 + 15.93.650.731 + 1.593.650.789 + 1.593.650.797 +
+ 1593650801 + 1593650813 = 11.155.555.111

2.143.592.827 +21.43.592.833 + 2.143.592.837 + 2.143.592.861 + 2.143.592.881 +
+2.143.592.903 +2.143.592.909 = 15.005.150.051

4.291.038.893 +4.291.038.977 + 4.291.038.979 + 4.291.038.989 +4.291.039.009 +
+4.291.039.069 +4.291.039.087= 30.037.273.003

3.620.807.419 + 3.620.807.461 + 3.620.807.473 + 3.620.807.503 + 3.620.807.507 +
+3.620.807.563 + 3.620.807.569 + 3.620.807.579 + 3.620.807.581 +3.620.807.609 +
+3.620.807.629 = 39.828.882.893
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5.18.4 Rovnice s nasobenim a délenim

5.18.4.1 Nasobeni ¢isel vytvorenych pouze z Cislic 1

. 11 - 111 =1.221

. 111 - 1.111 = 123.321

. 1.111 - 11.111 = 12.344.321

. 111.111.111 - 1.111.111.111 = 123.456.789.987.654.321
Vsechny palindromy jsou tvofeny 123...321.

DUKAZ:
Necht' pfirozené ¢islo @ ma rozvinuty zépis v oboru pfirozenych cCisel v desitkové
soustave

an0" + @y 10" + 2,102 + @,310"3 +.... 4 @110' + ao10°, kde 0 < a; <10 (i = 0 az n)

. Pro 11 - 111 =1.221

ZapiSeme palindromy 11 ve tvaru aa a 111 ve tvaru aaa, kde a = 1.
Provedeme rozvoj téchto Cisel v desitkové soustavé aa = 10a + a, aaa = 100a + 10a + a
Vynasobime aa - aaa = (10a + a) - (100a + 10a + a) = 1000a* + 100> + 100a> + 104> +

+10a? + a®= 1000a? + 200 a®+ 20a*+ a* = 12214%, po dosazeni a = 1 dostaneme &islo 1.221.

. Pro 111 - 1.111 = 123.321

ZapiSeme palindromy 111 ve tvaru aaa a 1.111 ve tvaru aaaa, kde a = 1.
Provedeme rozvoj téchto Cisel v desitkové soustavé aaa = 100a + 10a + a, aaaa = 1000a +
+100a + 10a + a
Vynésobime aaa - aaaa = (100a + 10a + a) - (1000a + 100a + 10a + a) =
= 1000004 + 10000a> + 1000a® + 100004 + 1000a*> + 100a* + 1000a* + 100a* + 104 +
+ 1004 + 10a* + a* =100000a> + 20000 a* + 3000a*> + 3004 + 20a*+ a* = 123321a* , po

dosazeni a = 1 dostaneme ¢islo 123.321.

Duikazy pro dalsi ptiklady budou podobné.
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5.18.4.2 Nasobeni ¢isla s jeho zrcadlovym obrazem
2-2=4 1221 =252

102 - 201 = 20.502 122 - 221 =26.962
112 - 211 = 23.632

1.002 - 2.001 = 2.005.002 1.102 - 2.011 =2.216.122
1.011 - 1.101 =1.113.111 1.121 - 1.211 =1.357.531
1.012 - 2.101 =2.126.212 1.202 - 2.021 = 2.429.242
1.021 - 1.201 = 1.226.221 2.012 - 2.102 = 4.229.224

1.022 - 2.201 =2.249.422

10.002 - 20.001 = 200.050.002 10.111 - 11.101 = 112.242.211
10.011 - 11.001 =110.131.011 10.112 - 21.101 = 213.373.312
10.012 - 21.001 = 210.262.012 10.121 - 12.101 = 122.474.221
10.021 - 12.001 = 120.262.021 10.202 - 20.201 = 206.090.602
10.022 - 22.001 = 220.494.022 10.211 - 11.201 = 114.373.411

10.102 - 20.101 = 203.060.302

11.002 - 20.011 =220.161.022 11.102 - 20.111 = 223.272.322
11.012 - 21.011 = 231.373.132 11.121 - 12.111 = 134.686.431
11.021 - 12.011 = 132.373.231 12.002 - 20.021 = 240.292.042
20.012 - 21.002 = 420.292.024 111.112 - 211.111 = 23.456.965.432

1.010.201 - 1.020.101 = 1.030.507.050.301
1.001002.001 - 1.002.001.001 = 1.003.005.007.005.003.001
1.000.100.020.001 - 1.000.200.010.001 = 1.000.300.050.007.000.500.030.001
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5.18.4.3 Nasobeni riznych cisel

6-7-6=252101-373=37.673
1.021 - 1.201 = 1.226.221 1.012 - 2.101 =212.621

1.617 - 123 = 198.891 1.716 - 147 = 252.252
123 - 147 = 18.081

5.18.4.4 Nasobeni a déleni raznych cisel
131.313/ (13 - 13) =777

5.18.5 Rovnice s nasobenim a séitanim

B3+8+9+3+5+6+4+7+4)-2+1=99 (2+T7+9+9+7+2) - 7.777 = 279.972
2 - (123.456.789+987.654.321) +2 = 2.222.222.222
(14+243+4+5+6+7+8+9+8+7+6+5+4+3+2+1) - 12.345.678.987.654.321 = 999.999.999>

287 +76 =363 287 - 76 =21.812

5.18.6 Rovnice s mocninami

18+25+3%+ 42+ 53+ 61+ 77+ 85+ 94 = 1.112.111

1.120% + 1.121 = 1.255.521

10.102.00% + 1.010.201 = 1.020.505.050.201

1.001.002.000% + 1.001.002.001 = 1.002.005.005.005.002.001
1000.100.020.000% + 1.000.100.020.001 = 1.000.200.050.005.000.500.020.001

32442 =52 3032 + 4042 = 5052
202 + 992 = 101> 3632 + 4842 = 605

2522 + 2757% = 373°2

693 + 4473 +8933=9293  30%+ 120% + 2724 + 3154=353¢
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5.19 RUZNE PALINDROMICKE SOUCTY

112+222 +...+66°=91 - 112=11.011

1112+ 2222 +... + 6662 =91 - 1112 = 1.121.211

L1112 +2.2222 +... + 6.666* =91 - 1.111% = 11.232.3211

111112 + 22.2222 +... + 66.666> = 91 - 11.111%2 = 11.234.343.211

1111112 + 222.2222 +... + 666.666* = 91 - 111.111% = 1.123.454.543.211

L111.1112 +2.222.2222 + ... + 6.666.666% = 91 - 1.111.111% = 112.345.656.543.211

111111112 + 22.222.222% + ... + 66.666.666% = 91 - 11.111.111% = 11.234.567.676.543.211

11111112 + 222.222.222% +... + 666.666.666*= 91 - 111.111.111%2 =
=1123456787876543211

LITL 1111112 + 2.222.222.222% + ... + 6.666.666.666> = 91 - 1.111.111.111%2 =
=112.345.678.989.876.543.211

55% + 662 + 77> =222 + 332 + 44> + 992 = 13.310
555% + 6362 + 767> = 2122 + 343% + 4242 + 979% = 1.300.810

33.0332 + 44.044% + 55.0552 =2 - 55.0552
11.0112 + 22.0222 + 33.033% + 66.066% = 2 - 55.055?

31.013 +24.042 + 35.053 + 75.057 + 86.068 + 79.097 = 330.330
13.031 + 42.024 + 53.035 + 57.075 + 68.086 + 97.079 = 330.330

31.013% + 24.042% + 35.053% + 75.057% + 86.068 + 79.097> = 22.066.126.024
13.0312% + 42.024? + 53.035% + 57.075” + 68.086> + 97.0792 = 22.066.126.024

31.0133 + 24.0423 + 35.0533 + 75.057° + 86.068° + 79.097° = 1.642.056.213.257.460
13.031° + 42.0243 + 53.035° + 57.075° + 68.086° + 97.0793 = 1.642.056.213.257.460
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5.20 PALINDROMICKY TROJUHELNIK

Q+3+4)=9 9

(2+3 +... + 44) = 989 989

(2 +3 +...+444) = 98.789 98789

(2 +3 +...+ 4444) = 9.876.789 9876789

(2 +3 +... + 44444) = 987.656.789 987656789

(2 + 3 + ... + 444444) = 98.765.456.789 98765456789

(2 + 3 + ... + 4444444) = 9.876.543.456.789 9876543456789

(2 + 3 + ... + 44444444) = 987.654.323.456.789 987654323456789
(2 + 3 + ... + 444444444) = 98.765.432.123.456.789 98765432123456789

2+3+..+4.444.444.444) = 987.654.321.012.345.6789 9876543210123456789

6. KOUZELNY PALINDROM 2002

Jak jiz jsem dfive napsala, tak v astrologii ma rok 2002 pro nékoho zvlastni kouzlo.

Také v matematice je ¢islo 2002 zajimavé.

Soucétem je palindrom 2.002:

. Cislo 2.002 je v této tabulce 4 x 4 . Cislo 2.002 je v této tabulce 5 x 5
souctem kombinaci Ctyi bun€k. K vysledku souttem kombinaci péti bungk. Jde to
muzeme dojit 86-ti odliSnymi kombinacemi. 1291-ti réiznymi kombinacemi.

404 413 388 395 402
501 498 495 508

412 392394 401 403
496 507 502 497

391393 400 407 411
506 493 500 503

397 399 406 410 390
499 504 505 494
398 405 414 389 396
. Cislo 2.002 mizeme zapsat jako soudet po sobé jdoucich kladnych celych &isel od 13

do 64 (tj. soucet 52 Cisel), coz je stejny pocet jako pocet tydnil v roce 2.002.
13+14+15+16+17+18+... +60+ 61 + 62+ 63 + 64 =2.002
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Cislo 2.002 miizeme také zapsat jako soudet po sobé& jdoucich kladnych celych ¢&isel
od 148 do 160 (tj. soucet 13 cisel).

148 + 149+ 150+ ... + 158 + 159 + 160 = 2.002

Cislo 2.002 mizeme déle také zapsat jako soucet po sobé jdoucich kladnych celych
¢isel od 499 do 502 (tj. soucet 4 Cisel).

499 + 500 + 501 + 502 = 2.002

Cislo 2.002 mizeme zapsat i jako soucet po sobé jdoucich kladnych celych ¢&isel od
283 do 289 (tj. soucet 7 Cisel).

283 4+ 284 4+ 285 + 286 + 287 + 288 + 289 = 2.002

Cislo 2.002 miizeme také zapsat jako soucet po sobé& jdoucich kladnych celych &isel
od 177 do 187 (tj. soucet 11 cisel).

177+ 178 +179 + ... + 185 + 186 + 187 = 2.002

Cislo 2.002 miizeme také zapsat jako soudet po sobé& jdoucich kladnych celych &isel
od 58 do 85 (tj. soucet 28 Cisel). Zajimavé také je, ze Cislo 5.885 je také palindrom
58+59+60+...+83+84+85=2.002

Cislo 2.002 mizeme déle také zapsat jako soucet po sobé jdoucich kladnych celych
¢isel od 24 do 67 (tj. soucet 44 Cisel).

24+25+26+...+65+66+67=2.002

Cislo 2.002 Ize také vyjadfit
13+14+15+...+63+64=2(65+66+...+77+78)=2.002

Palindrom 2.002 a Cislo 4, které je také palindrom:

Soucet Cislic 2.002 jerovno 4 (2+0+0+2=4)

Palindrom 2.002 miizeme napsat jako soucin Ctyft Cisel:

2-7-11-13=2.002

Soucet téchto ¢isel 2+ 7 + 11 + 13 =33, coz je také palindrom.

Palindrom 2.002 jde také zapsat jako soucet Ctyft celych cisel:

491 + 499 + 503 + 509 = 2.002

Palindrom 2002 jde také zapsat jako soucet ¢tyf po sob¢ jdoucich celych ¢isel:

499 + 500 + 501 + 502 = 2.002
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Palindrom tvoreny dvémi palindromy 2.002, mezi které je vloZeno Cislo ¢:
Tato ¢isla jsou vytvotfena vlozenim cCisla g (¢ > 1) mezi dva palindromy 2.002 tak, ze
celek je délitelny timto Cislem g¢:
200.222.002 =2 - 100.111.001
200.272.002 =7 - 28.610.286
2.002.112.002 =11 - 182.010.182
2.002.132.002 =13 - 154.010.154
A jak jiz jsem napsala: 2 - 7 - 11 - 13 =2.002
52.579 - 38.086.038 =2.002.525.792.002
99.990.001 - 20.032.002 =20.029.999.000.120.02

Palindrom 20.022.002:
Palindrom 20.022.002 je tvofeny soucinem tii palindromu:
20.022.002=2-7-11-13-73 - 137
959=17"-137 22=2-11
949=13-73
Potom 22 - 949 - 959 =20.022.002

Palindrom 2.002.200.220.022.002:
Palindrom 2.002.200.220.022.002 je tvofeny soucinem ¢tyi palindromti:
2.002.200.220.022.002 =2 -7 - 11 - 13 - 73 - 137 - 5.882.353
2-11=22 13-73=949
17 - 5882353 =100.000.001 7137 =959
Potom 22 - 949 - 959 - 100.000.001 = 2.002.200.220.022.002

Poditani s palindromem 2.002, kdy vznikne také palindrom:
2.587 —-2.002 = 585 2.002 - 1.558 = 444

Palindrom 2002 a jeho nasobky:

2.002 - 1=2.002 2.002 - 11 =22.022
2.002 - 11 =22.022 2.002 - 111 =222.222
2.002 - 101 =202.202 2.002 - 1.111 =2.224.222

2.002 - 1.001 =2.004.002
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2.002 -
2.002 -

2.002 -
2.002 -
2.002 -

2.002 -
2.002 -

(2.002 -
(2.002

2.002 -
2.002

2.002 -
2.002 -

2.002 -
2.002 -
2.002 -
2.002 -

2.002 -
2.002 -

2.002 -
2.002 -
2.002 -

2.002 -

2.002 -

10.001 =20.022.002
100.001 =200.202.002

22 =44.044
222 = 444.444

2.222 =4.448.444

4 =8.008
44 = 88.088

5)/(2-5)=1.001
-55)/(2 - 5)=11.011

111 =222.222

222 =444.444

333 = 666.666
444 = 888.888

121 = 242.242

1.221 = 2.444.442
12.221 = 24.466.442
122.221 =244.686.442

12.421 = 24.866.842
242 = 484.484

2.442 = 4.888.884

11.011 = 22.044.022
110.011 =220.242.022

1.100.011 = 2.202.222.022

30.003 = 60.066.006
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2.002 -
2.002 -

2.002 -

(2.002 -
(2.002 -

2.002 -
2.002 -
2.002 -
2.002 -
2.002 -
2.002 -
2.002 -

2.002 -

3=6.006
33 =66.066
333 =666.666

444 = 888.888

555)/(2 - 5)=111.111
5.555)/(2 - 5)=1.112.111

555=1.111.111 -1
666 =1.333.331 -1
777 =1.555.551 -1
888 =1.777.771 - 1
999 =1.999.991 - 1
12.321 = 24.666.642
123.321 = 246.888.642

343 = 686.686

2.0022 = 4.008.004

2.002 -
2.002 -
2.002 -

2.002 -

22.022 = 44.088.044
220.022 = 440.484.044
2.200.022 = 4.404.444.044

40004 = 80088008



(2.002/2) - (55/5)=11.011
(2.002/2) - (505 / 5) =101.101
(2.002/2) - (5.005 / 5) = 1.002.001
(2.002 /2) - (50.005 / 5) = 10.011.001

(2.002 - 88) /2 =88.088
(2.002 - 808) /2 = 808.808

Palindrom 2002 a mocniny:
2.002=x2+y?+ 22+ Kk?

2.002 =442 +82+ 12+ 12

2.002=x*+y*+2*
2.002 = 6%+ 5% + 34

2.002=x}+y* + 72 + o’

2.002°=4003972% + 5790123 - 89253 - 483>
= 40034123 + 604606° + 32002° + 1008>
= 40009733 + 6967423 + 23467° + 216>
=3982499° + 1068909° + 341023 + 8623
=39459523 + 1433279 + 44413 + 366°
=3918046° + 1618364° + 357723 + 946°
= 3898263 + 17263693 + 116403 + 102°
=38425923 + 1970150° - 11336° - 1823
= 37857733 + 2163515° - 165123 - 830°
=3532614° + 27279303 + 288243 + 916°
=3525536% + 2739726 - 15407° - 185
=3182368% + 31799413 - 169333 - 2283
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(2.002 -
(2.002 -
(2.002 -
(2.002 -

(2.002 -
- 909) / 6 = 303303

(2.002

(2.002 -

66) / 2 = 66066
606) / 2 = 606606
77)/2=177077
707) / 2 = 707707

99) /6 =33033

9009) / 6 = 3006003

202=x3+y’+2+ K

2.002=103+103+13+13

2.002=x*-x3-x2—x

2002=74-73-7*-7



Zajimava rovnice s 2.002:
2.002=1+666+1+666+1+666+1=
1+(1-1-1)+@2-2-2)+B3:3)+@ 4-4)+(5-5-5+(6-6-6)+

+(5:5 5+ @4 4 H+B3:3)+Q2 22+ 1-D)+1+(1-1-1)+
+(2:2:2)+(33:3)+@ 4 +(5-5-5+(6-6-6)+(5-5-5+@4 44+
+(3-3:3)+(2-2-2)+(1-1-D+1+(1-1-1)+2-2-2)+(3-3:3)+ (4 4-4)+
+(5:5:5)+(6-6-6)+(5-5-5)+@4-4-H+(3-3-3)+Q2-2-2)+(1-1-1)+1
2.002-cifer:

7037% je jediné &islo n” (nebo 1~ n ) s presné 2002 &islicemi.

7. Palindrom 323.323

Palindrom 323.323 je jiz zajimavy tim, Ze je sloZen ze dvou palindromt 323.
323323 =7-11-13-17-19
323323 =17+22+3¥3+4+5+6°+ 7' +84+93

324+22+32+32+22+32=44

8. Cisla 1.051 a 1.061

(1.051) + (10 - 61) = 1.661 1.051 - 1.061 = 1115111
(10°+1) - (10%+1) = 100.001.100.001 1.051 + 1.061 = 2.112
1.051 2+ 1.061 % = 2.230.322
e Vlozime- li nulu na ¢tvrtou pozici:
Vzniknou palindromy 10.501 a 10.601.
10.501 =3.491 +3.499 + 3.511 10.601 = 3.529 + 3.533 + 3.539

e Vlozime- li nulu na druhou a patou pozici:
Vzniknou palindromy 100.501 a 100.601.
100.501 - 100.601 =10.110.501.101

9. Palindrom 64.446
32213 + 32.233 = 64.446 = 33.223 + 31.223
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10. PRIKLADY

10.1 Palindrom 1.001

10.1.1 Délitelnost Cisel ¢islem 7 (nebo 11 nebo 13)

Pro délitelnost ¢isel ¢islem 7 (nebo 11 nebo 13) miizeme vyuzit zajimavého Cisla 1.001,
které je nejmensi Ctyiciferné Cislo délitelné 7, 11113 (7 - 11 - 13 =1.001).

Délitelnost daného ¢isla sedmi (nebo 11 nebo 13) zjistime, jestlize od daného Cisla bez
poslednich tii ¢islic odecteme cCislo utvorené jeho poslednimi tfemi ¢islicemi. Jestlize tento

rozdil je délitelny 7 (11, 13), pak také dané ¢islo je délitelné 7 (11, 13).

Priklad ¢. 1:

KATEGORIE B

(52. ro¢nik matematické olympiady, Skolni rok 2002/2003, ulohy I. kola - domaciho kola)

B-I-1

Je ¢islo 348.285 délitelné 7?

RESENI:
348.285 =348 - 1.000 + 285 =348 - 1.000 + 348 - 348 + 285 =
=348 - 1.001 - (348 - 285).
Aby rozdil na pravé stran¢ byl délitelny 7, je tfeba, aby 348 - 285 bylo délitelné 7.
Protoze 348 - 285 = 63 je d¢litelné 7, je také dané Cislo 348.285 délitelné 7.

Priklad ¢. 2:
Je Cislo 946.988.875 délitelné 7?

RESENI:
946.988.875 = 946.988 - 1.000 + 946.988 - 946.988 + 875 =
=946.988 - 1.001 - (946.988 - 875).
Toto Cislo je dé€litelné 7, jestlize 946.988 - 875 je délitelné 7.

62




Podobné 946.988 - 875 =946 - 1.000 + 946 - 946 + 988 - 875 =
=946 - 1.001 - (946 - 113).
Toto ¢islo je délitelné 7, jestlize 946 - 113 = 833 je délitelné 7. Protoze 833 : 7 je
délitelné beze zbytku, je také ¢islo 946.988.875 delitelné 7.

Priklad ¢. 3:

Najdi vSechny Ctyiciferné palindromy, které jsou dé€litelné Cislem 77 .

RESENI:
Cislo je délitelné 77 pravé, kdyz je délitelné 7 a soucastné 11.
Oznac¢me Ctyfciferné symetrické Cislo pismeny A.BBA.
Rozvinuty zapis Cisla v desitkové Ciselné soustave:
1.000- A+100-B+10-B+A=1.001-A+101-B=
=7-11-13-A+2-5-11-B=77-13-A+110-B.
Z tohoto zapisu vime, ze cifra A mize byt libovolna (rizna od nuly) a cifra B musi

byt 7 nebo 0.

ZAVER:
Dostali jsme 18 feSeni:

1.001, 2.002, 3.003, 4.004, 5.005, 6.006, 7.007, 8.008, 9.009, 1.771, 2.772, 3.773,
4.774,5.775, 6.776,7.777, 8.778, 9.779.

Priklad ¢. 4:

Najdi vSechny Sesticiferné palindromy, které jsou délitelné ¢islem 63.
RESENI:

Cislo je délitelné ¢islem 63, kdyz je délitelné Gislem 7 a soudastné &islem 9.
Dekadicky zapis 6-ciferného symetrického Cisla ABCCBA je

100.000 - A+ 1.000 - C+100-C+10-B+A=100.001-A+1.100 - C=
=7-14286 - A-A+7-157-C+C=7-(14286-A+1430-B+157-C)+C-A.

Cislo ABC.CBA je délitelné &islem 7, kdyz C — A =7 nebo C —A = -7 nebo C = A.
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MozZnosti:

C-A=7 C-A=-7 C-A=0

9-2 =7 0-7=-7 9-9 =0 4-4 =0

8—-1=7 1-8=-7 8-8 =0 3-3=0

7-0=7 2-9=-7 7-7 =0 2-2=0
6-6 =0 1-1=0
5-5=0

Cislo ABC.CBA je délitelné &islem 9, kdyz ciferny soudet ¢isla je délitelny &islem
9. Ciferny soucet je 2 - (A + B + C). Soucet A + B + C mlze byt rovny 9, 18 nebo 27.

MoZnosti:
C-A B ciferny soucet C-AB ciferny soucet
9-2 7 9+2+7 =18 9-90 9+9+0=18
8—1 0 8+1+0=9 9-99 9+9+9=27
8-1 9 8+1+9=18 8-8 2 8+8+2=18
7-0 2 7+0+2=9 7-7 4 7+7+4=18
6-6 6 6+6+6=18
C-A B ciferny soucet 5-538 5+5+8=18
0-7 2 0+7+2=9 4-4 1 4+4+1=9
1-8 0 1+8+9=0 3-33 3+3+3=9
1-8 9 1+8+9=18 2-25 2+2+5=9
2-9 7 2+9+7=18 1-17 1+1+7=9
ZAVER:

Uloha ma 17 feSen:
79.972, 08.801, 98.891, 20.027, 01.108, 91.198, 09.909, 99.999, 28.828, 47.747, 66.666,
85.585, 14.414, 33.333, 52.252, 171.171.
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Priklad ¢.5:
Délime-li ¢islo 1.001 ¢islem 91, dostaneme 11. Jaké Cislo je tieba délit 91, abychom

dostali 22, 33, 44 atd.?

RESENI:
Chceme-li zjistit, jaké Cislo je tfeba délit Cislem 91, abychom dostali ¢isla 22, 33,
44,... pouzijeme nejdiive konkretizaci jednotlivé ptipady.
22 -91=2.002,33 -91=3.003,44 - 91 =4.004, ...
Protoze 11 - 91 = 1.001, potom hledame-li Cislo, kterym délime ¢islo 91 a vysledek je dvoj,

tf1, Ctyfnasobek Cisla 11, toto ¢islo musi byt dvakrat, tfikrat, Ctyfikrat vétsi nez ¢islo 1.001.

ZAVER:

Abychom dostali Cisla 22, 33, 44, ... az 99, musime d¢lit ¢islem 91 dvojnasobek,
trojnasobek az 9-ti nasobek Cisla 11, které je podilem ¢isla 1.001 déleného Cislem 91. Jestlize
délitel zlistdva nezménén, musi se dvakrat, tiikrat, ... zvétsit délenec, pokud méa mit podil

tyto vlastnosti.

10.1.2 Palindrom 1.001 nasoben dvojcifernym palindromem

Nésobenim ¢isla 1.001 dvojcifernym ¢islem se stejnymi ¢islicemi dostaneme
soumérny vysledek
ZapiSeme libovolné dvojciferné Cislo se stejnymi Cislicemi ve tvaru aa, kde a je
Cislice v desitkové soustave.
Provedeme rozvoj tohoto ¢isla v desitkové soustave
aa=10a + a.
Toto ¢islo vynasobime Cislem 1.001
1001 - (10a +a)=10.010a + 1.001a = 11.011a
Zde vidime, Ze vynasobenim ¢isla 1.001 dvojcifernym ¢islem se stejnymi Cislicemi, ziskame

soumérny vysledek.
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Priklad: RESENI:

Dosad’te Cisla misto hvézdicek. Nasobime-li ¢islo 1.001 dvojcifernym ¢islem
Pokuste se vysvétlit, zda v tom neni n¢jaka se stejnymi Cislicemi, dostaneme soumérny
zékonitost, ze vysledkem je soumérné cislo. vysledek. Podle tohoto miizeme zvolit

prislusné Cinitele:

* 4 % 242
o REx 182
4%4 484
* 4 % 242
T4%44 44.044

1.001=91-11,44=2-2- 11
1.001 -44=2-2-11-11-91=
=@2-11-11)-(2-91)=242 - 182 =
= 44.044

10.2 Palindrom jako délitel

10.2.1 Palindrom 11

Priklad :
Rodné ¢islo

Vsichni vime, Ze rodna d¢isla zapsand v obcCanském prikazu jsou zakladnim
identifika¢nim znakem kazdého obcana. Jsou bud’ devitimistnd, nebo v poslednich letech
desetimistna, pfiCemz prvni dvé mista odpovidaji poslednimu dvojcisli roku. Druhé dvojcisli
je u chlapcti ur¢eno mésicem narozeni, u dévcat je to mésic narozeni zvétSeny o 50. Treti
dvojcisli je ddno dnem narozeni. Po lomitku nésleduje ¢tyfmistné Cislo oznacujici poradi
chlapcii a dévcat narozenych v jednom dni. Na tom by nebylo nic zajimavého, ale kolik z vas

vi, Ze posledni Ctvetice Cisel je zvolena tak, aby rodné ¢islo bylo délitelné 11.
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ZADANI:
Kolik nejvice déti se mohlo narodit 23.11.1998, jestlize kazdé z nich musi mit jiné

rodné ¢islo?

RESENI:

Rodna ¢isla chlapcti narozenych 23.11.1998 jsou ¢isla tvaru 9811230000 + x =
891930000 - 11 + x. Cislo x je tety libovolné &tyiciferné &islo, které je nasobkem 11,
tj. libovolné z ¢isel 0 - 11,1 - 11,2 - 11, ..., 909 - 11 =9999. Pocet vSech moznych rodnych
¢isel pro chlapce je 910.

Rodna ¢isla divek narozenych 23.11.1998 jsou ¢isla tvaru 9861230000 + x =
=896475454 - 11 + 6 + x.

Aby byla tato rodna cCisla dé€litelnd 11, musi byt x pfirozené Ctyrciferné Cislo, které pii déleni
11 dava zbytek 5, tj. nékteré z ¢isel 5,5+ 1 - 11,5 +2 - 11, ..., 5+ 908 - 11 = 9993.
Takovych ¢isel je 1 +908 = 909.

Pro den 23.11.1998 lze ptitadit nejvySe 1819 riznych rodnych ¢isel.

10.2.2 Palindrom 111

ZapiSeme libovolné jednociferné ¢islo ve tvaru a, kde a je Cislice v desitkové
soustave.
Vynasobime-li toto Cislo ¢islem 111, vysledkem je toto jednomistné ¢islo psané ttikrat za
sebou (111a = aaa).

Dale ¢islo 111 =37 - 7

Priklad :
ZADANI:

Myslete si libovolnou cifru odlisnou od nuly (1, 2, ... 9). Vynasobte ji 37. Vysledek
nasobte 3. Posledni cifru ve vysledku skrtnéte. To co zbude, vyd¢€lte myslenou cifrou. Déleni

vyjde beze zbytku a bude to 11.

RESENI:
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Ani jedno c¢islo nezname, a ptece vzdy vyjde 11. Jak je to mozné? Nasobime
myslenou cifru ¢isly 37 a 3, tedy 111. To znaci, Ze ji piSeme tikrat za sebou.
Myslime-li si 4, piSeme 444, tj. 4 - 37 - 3.

Skrtneme posledni cifru, zbyvaji dvé stejné cifry 44. Vydélim je myslenou cifrou 4 a
vysledek je 11.

10.2.3 Palindromy 11.111, 1.111.111.111

Priklad :
Které z téchto dvou &isel 5.555.555.555 - 44.444, 4.444.444.444 - 55.555 je vEt§i?

RESENI:

Obé ¢isla jsou stejné
5.555.555.555 - 44.444=5 - 1.111.111.111 - 4 - 11.111=4 -5 - 11.111 - 1.111.111.111
4.444.444.444 - 55.555=4 - 1.111.111.111 - 5 - 11.111=4 -5 - 11.111 - 1.111.111.111

10.2.4 Palindrom 111.111.111

10.2.4.1 Jedinecné vlastnosti ¢isel:

Cisla, ktera maji jedine¢né vlastnosti, skute¢né existuji.

142.857

Snad nejtajnéjsi je z nich Cislo 142.857.
Nasobeno cislem 2, 3, 4, 5, 6 dava cCisla slozena stale ze stejnych cifer, ptehazenych
(285.714, 428.571 aj.).
Nasobeno sedmi da 999.999.
Nasobeno osmi, deviti atd. da Cislo, které ma ciferny soucet stejny jako piivodni Cislo.

Jsou tu pry 1 jiné znamenité vlastnosti, které objevi teprve trpélivy pocCtar.
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12.345.679

Dalsi cCislo s jedine¢nymi vlastnostmi je ¢islo 12.345.679.
Nejdriive si vSimnéme, Ze je tvoteno ¢islicemi za sebou jdoucich ¢isel mimo Eislice 8.
Dale pak, ze je toto Cislo 12.345.679 je devitinou z¢isla 111.111.111.Proto jestlize ¢islo
12.345.679 vynésobime nejdiive libovolnym jednomistnym cislem a vysledek jesté deviti,
bude mit v konecném vysledku vSechny cislice stejné a tyto ¢islice budou shodné s prvnim

nasobitelem.

Priklad ¢. 1:
Kdyz vynasobime ¢islo 12.345.679 deviti, dostaneme 111.111.111. Kdyz
vynasobime ¢islo 12.345.679 osmnadcti, objevi se ve vysledku pouze cifry 2. Kdyz totéz ¢islo

vynasobime 27, bude vysledek obsahovat samé trojky. Jakym ¢islem musime vynésobit ¢islo

12.345.679, abychom dostali samé sedmicky?

RESENI:
9 - 7=63. Cislem 63.

Priklad ¢. 2:

Petr napsal ¢islo 12.345.679 a ptal se Jana: “Ktera z ¢islic napsanych v daném cisle
se ti nejvic 1ibi?* Jan tekl, ze 7. Petr fekl: ,,Vynésob ¢islo Cislem 63 a dostanes ¢islo napsané
tvymi oblibenymi Cislicemi.*

Jan to udélal a podivil se, jak to Petr mohl pfedvidat.

RESENI:
Cislo 12.345.679 je devitinou z &isla 111.111.111.

Jestlize ¢islo 12.345.679 vynasobime nejdiive libovolnym jednomistnym ¢islem (v nasem
ptipadé cislem 7) a vysledek jesté deviti, bude mit v konecném vysledku vSechny cislice
stejné a tyto Cislice budou shodné s prvnim nasobitelem.

12.345.679 - 7=8.641.953

86.419.753 - 9="777.777.777
Proto 12.345.679 - 63 =777.777.777
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10.2.5 Palindrom 10.101

ZapiSeme libovolné dvojciferné Cislo ve tvaru ab, kde a,b jsou Cislice v desitkové
soustave.

Vynésobime-li toto Cislo ¢islem 10.101, vysledkem je toto dvojciferné ¢islo psané
ttikrat za sebou (10.101ab = ababab).
Dale ¢islo 10.101 =3 -7 - 13 - 37

Priklad :

Zvolte libovolné dvojciferné &islo, tfeba 73. Napiste toto Cislo tfikrat za sebou,
dostanete Sesticiferné ¢islo 737.373.
Vyd¢lte toto Cislo tfemi, vyjde to beze zbytku. Vysledek vydé€lte sedmi, opét beze zbytku, a
vysledek vyd¢lte tfinacti, také beze zbytku. Dostanete zvolené Cislo vydélite-li vysledek 37.

Jak je to mozné?

RESENI:

Kazdé dvojciferné ¢islo napsané trikrat za sebou vlastné nasobime ¢islem 10.101 a
protoze 10.101 =3 - 7 - 13 - 37, je vzniklé Sestimistné ¢islo vzdy délitelné beze zbytku Cisly
3,7,13a37.

737.373=73-10.101=73 -3 -7 -13 - 37
Protoze 10.101 =21 - 13 -37=7-39-37=3-91-37=7-13 - 111, je vysledek stejny,

pouzijeme-li k déleni uvedenych skupin ¢isel.

10.3 Najdi palindrom

Priklad ¢.1 :
Zvolte cislice x, y (x nerovna se y) tak, aby trojciferné Cislo xyx bylo délitelné

Ctyfmi a soucasné aby trojciferné ¢islo yxy bylo délitelné tfemi.
RESENI:

xyx je délitelné Ctyfmi, x tedy musi byt sudé.

yxy je délitelné tfremi, ciferny soucet x + 2y musi byt délitelné tiemi.
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ProtoZze x je sudé, musi byt x + 2y sudé.

Z toho x + 2y muze byt 6, 12, 18, 24. Provéfime vSechny moznosti:
Pro y =1, 2, 3, ..., 9 vypocitame x a zkouSime, jestli je xyx délitelné Ctyfmi (posledni
dvojcisli délitelné ctyfmi, xy délitelné Ctyimi).

Uloze vyhovuji &isla 828, 636, 252, 696, ktera jsou délitelna Gtyfmi, a jim
odpovidajici ¢isla 282, 363, 525, 969, ktera jsou délitelna tfemi.

Priklad ¢.2 :
V mistnosti, ve které hrali 4 hraci taroky (hra s kartami pro 4 hréace), bylo jesté 10
lidi, kteti téz chtéli hrat. Dalsi karty vSak neméli.
,»My budeme hrat jindy,* ozval se jeden ze z4jemcti.
,» 10 by trvalo, nez bychom se vystfidali kazdy s kazdym,* ozval se dalsi hlas.
»dnad by to netrvalo rok,*“ minil dalsi.
,»Budeme-li se stfidat kazdy den, bude to mozna trvat 1 vice nez rok,* poznamenal nékdo.

Co vy tomu fikate?

RESENI:

Vezmeme-li v tvahu 1 ty, ktefi hraji, mame dohromady 14 lidi. Partie musi byt
sloZeny tak, aby kazdy den hrali jini a méa se jich zGcastnit postupné vSech 14 osob.
Pocitat mizeme podle vzorce :

14nad4=(14-13-12- 11)/(1 -2 - 3 - 4), coz je 1.001.

Priklad ¢.3 :

Vnuk se zeptal dédecka:

,»Kolik je ti let?*

Dédecek odpovedél:

»Jestlize budu Zit jesté polovinu z toho, co jsem Zil a jesté jeden rok, bude mi 100 let.*

Kolik let je dédeckovi?
RESENI:

100 let bez 1, tj. 99 let je jeho vék a polovina jeho véku. Polovina jeho veéku je 1/3 z 99, t;.
33. Cely vek je 66 let.
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Priklad ¢.4 :
Kamil secetl vSechna Ctyiciferna Cisla, kterd pti déleni 7 davaji zbytek 3 nebo 4.
Petra secetla vSechny Ctyfciferna Cisla, ktera pii déleni 7 davaji zbytek 5 nebo 2. Kdo z nich

dostal vétsi vysledek?

RESENI:

Nejprve si vSimneme, ze zbytky po sob¢ jdoucich ptirozenych ¢isel pti déleni 7
tvoti opakujici se skupiny 0, 1, 2, 3,4, 5 a 6.

Cislo 1.000 ma zbytek 6, &islem 1.001 tedy za¢ina prvni takova skupina. Zbyvajici
¢islo 9.995 ma zbytek 6, takze jim konci posledni cela skupina zbytki. Zbyvajici Ctyfciferna
¢isla maji zbytky: 9.996 nulu, 9.997 zbytek 1, 9.998 zbytek 2 a konecné ¢islo 9.999 ma
zbytek 3.

Nyni porovnavame soucty ¢isel, ktera z kazdé skupiny secte Kamil a Petra. Znaci-li
a prvni Cislo skupiny (tj. ma zbytek nulu), secte Kamil Cislaa+3aa+4 aPetraa+2aa
+5, takze ptispévek Cisel z kazdé skupiny do souctu Petry i Kamila jsou stejné. Rozdil souctii
Kamila a Petry je proto roven rozdilu souétu netplnych skupin. Cislo 1000 nepatii do souétu
nikoho z nich, z ¢isel z konce posloupnosti Ctyicifernych ¢isel bude Cislo 9998 v souctu Petry

a Cislo 9999 v souctu Kamila. VEtsi vysledek tedy dostal Kamil.

Priklad ¢.5 :

Stroj na vyrobu ¢iselné fady funguje takto: Vytiskne nulu, jednicku a déle vzdy od
piedchoziho zapsaného ¢isla odecte posledni zapsané Cislo, vytiskne znaménko a posledni
¢islici vysledku. Vytisknuti kazdého cCisla (véetné znaménka) trva 1 vtefinu. Stroj
naprogramujte tak, aby se zastavil v okamziku, kdy vytiskne prvni trojici ¢isel, z nichZ ani
jedno neni zaporné.

Jak dlouho stroj bude pracovat?

RESENI:

Rada vypada takto: 0, 1, -1, 2,-3,5,-8,3,-1,4,-5,9,-4,3,-7,0,-7,7,-4, 1, -5, 6, -
1,7,-8,5,-3,8,-1,9,0,9, ...
Prvni trojici (9, 0, 9) vytiskl po 32 vtetfinach.

72



Priklad ¢.6 :
Maéme 1.001 ciferné ¢islo utvotené z Cislic 1, 2, 3, které se stiidaji pravideln¢ za
sebou. Piseme ho tak, ze piseme 123123.... atd., pokud nenapisi 1.001 cifer. Je toto Cislo

délitelné Sesti? Svoje tvrzeni odiivodni.

RESENI:

Cislo je délitelné Sesti pravé, kdyz je délitelné dvéma a soudastné tfemi. Nase &islo
ma 1.001 cifer, kde skupina 123 se v ¢isle opakuje 333 krat (3 - 333 = 999). Tisica cifra je
jednicka a tisicaprvni je dvojka. Z toho vidime, Ze Cislo je urcité délitelné dvéma.

Cislo je délitelné tfemi, pokud jeho ciferny soudet je délitelny tiemi.Soucet 1 +2 + 3 = 6.
Kdyz je tam téchto skupin 333, potom ciferny soucet prvnich 999 cifer je 333.6 = 1.998.
K tomuto souctu je tieba jeste ptidat tisici a tisiciprvni cifru, coz je dohromady 2.001. A toto

¢islo je delitelné tiemi, proto i ptivodni Cislo je délitelné tfemi.

ZAVER:

Dané ¢islo je délitelné 6.

Ptiklad ¢.7 :
Zaci dostali za kol zvétsit ¢islo 666 jedenaptilkrat. Jeden zak napsal dané &islo a

bez dalsiho psani ihned ukazal vysledek. Jak to ud¢lal?

RESENI:
Chlapec obratil papirek s ¢islem 666 a dostal 999. Vypocet dokazuje, ze vysledek je
doopravdy spravny:
666 - 1,5
333
999

Priklad ¢.8 :

Mame ¢isla 111, 333, 555, 777, 999. Napiseme je pod sebe.

a) Je tfeba nahradit dvanact Cislic nulami tak, aby pfi s¢itani vyslo 20.
b) Zaménte nulami 9 Cislic, aby vySel soucet 1.111.

¢) Zaménte nulami 8 Cislic, aby vySel soucet 1.111.
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d) Zaménte nulami 6 Cislic, aby vySel soucet 1.111.

e) Zaménte nulami 5 ¢islic, aby vySel soucet 1.111.

RESENI:

ay 010 by 100 ¢ 111 d) 100 e 111
003 000 003 330 333
000 005 000 505 500
007 007 007 077 077
000 999 990 099 090
20 1111 1111 1111 1111

Priklad ¢.9 :

Maruska jela s rodici autem na navstévu k prarodi¢tim. VSimla si, ze na tachometru
je symetrické &islo 23932 (Cislo, které se ¢te zepredu i zezadu stejnd). Dalsi symetrické &islo
se na tachometru objevilo az po dvou hodinach jizdy.

Kolik kilometrt ujeli za tyto dvé hodiny?

RESENI:

Nejblizsi symetrické ¢islo dostaneme zménou prostedni Cislice (na misté stovek) o
jednotku. Zménou c¢islice na misté jednotek a desitek se u symetrického ¢isla méni i €islice
na mist¢ desetitisicovek a tisicovek, a tak bychom dostali uz vétsi ¢islo.

Ale devitka se timto zplisobem zméni na nulu, tedy musi nastat zména o jednotku 1
na dal$im misté. Zménime ho na misté desitek, tim se symetrické ¢islo zméni i na misté
tisicovek. Kdybychom ménily na misté jednotek, znamenalo by to zménu na misté
desetitisicovek a tim 1 mnohem vétsi Eislo.

Proto nejblizsi symetrické Cislo k Cislu 23932 je Cislo 24042.
24042 —23932=110
Za dvé hodiny ujeli 110 km.
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10. 4 Kolik je tfeba ¢lent souctu?
Priklad :
Kolik je tfeba prvnich ¢lent souctu 1 +2 +3 +4 + 5 + ... k tomu, aby soucet byl

trojciferné Cislo, jehoz vSechny ¢islice jsou stejné?

RESENI:
Odpovéd’ zjistime pokusem. Nejdiive, kolik by bylo tfeba prvnich ¢lent ,,souctu®,

aby jejich soucet byl 111.
-Cislo111:  1+2+3+...+12+13+14=105

1+2+3+...+12+13+14+15=120

105<111<120
Vidime, Ze soucet 111 nemiizeme dostat. Podobn¢ dalsi Cisla.
-Cislo222:  1+2+3+...+18+19+20=210

1+24+3+...+18+19+20+21=231

210 <222 <231

-Cislo666: 1+2+3+...+33+34+35=630
1+2+3+...+33+34+35+36=0666
Ze souctu je tieba vzit 36 Clend, jejichz soucet je trojciferné Cislo a jehoz vSechny

Cislice jsou stejné. Je to Cislice 666.

Priklad ¢.11 :
Libovolnou ¢islici, pouzitou Sestkrat k napsani Cisel, kterou scitdame nebo

odecitame, dejte ¢islo 100.

RESENI:
Napt. Cislice 5: 55+55-5-5=100
Je-li tato Cislice a, plati vzdy

100=[(100a +10a+a)-(10a+a)]:a
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Pro a =2 to znadi [222 — 22] /2 = 100.
Proa=9je to [999 — 99]/9 = 100.

10.6 Palindromy a mocniny

Priklad :
Vypoététe 12, 112, 1112, 1.1112. Cim jsou vysledky zajimavé?

RESENI:

12=1,112=121, 1112 = 1.2321, 1.1112 = 1.234.321

Vysledky mocnin 12, 112, 1112, 11112 jsou zajimavé tim, Ze jsou utvofeny ¢islicemi
1, 2, 3, 4 tak, ze uprostied je nejvySsi a ostatni jsou po obou stranach soumérné rozlozeny

podle velikosti.

10.7 Hra s Cislicemi a znaménky
Priklad ¢.1:
Mame dcislice 1, 2, 3, 4, 5, 6, 7, 8, 9. Pouzijte tyto Cislice a tii kladnd znaménka, aby
soucet byl 666
RESENTI:
123+ 456 + 78 + 9 = 666

Priklad ¢.2:
Mame cislice 1, 2, 3, 4, 5, 6, 7, 8, 9. Pouzijte tyto Cislice a krom¢ kladnych

znamének pouzijte 1 znaménka minus , aby soucet byl 666.

RESENI:
1234 — 567 + 8 — 9 = 666 1-23-4+5+678+9 =666
—1+2-3+4-5+678—-9=666 1+2+3+4+567+89 =666
1-2-3-4+5+678—-9=666 1+23-45+678+9 =666
1+2+3-4-5+678—-9=666 123 + 456 +78 + 9

ZAVER: Celkem mtiZe byt 8 feseni.
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Priklad ¢.3:
Najdéte zptsob, jak vlozit ¢tyfi znaménka (kazdé mize byt plus nebo minus) mezi

¢islice 9, 8, 7, 6, 5, 4, 3, 2, 1, aby byl soucet 666.

RESENI:
9+87+6+543 +21 =666 O+8—-7+654+3-2+1=666
—9+8+7+654+3+2+1=666 9-8-7+654-3+21 =666

9-_8+7+654+3+2—1=666
ZAVER: Celkem mtiZe byt 5 fesen.

Priklad ¢.4:

Najdéte zptsob, jak vlozit ¢tyfi znaménka (kazdé mize byt plus nebo minus) mezi
cislice 1, 2, 3,4,5,6,7, 8,9, aby byl soucet 777.

RESENI:
-12-3+4+5-6+789="777 -12+3-4-5+6+789=1777
ZAVER: Celkem mizou byt 2 feseni.

Priklad ¢.5:

Najdéte zptisob, jak vlozit Ctyfi znaménka (kazdé muze byt plus nebo minus) mezi
Cislice 9, 8,7, 6, 5, 4, 3, 2, 1, aby byl soucet 777.
8+7+654-3+21=T777 -9-8+765-4+32+1=1777

Priklad ¢.6:
Mame zadany ¢islice 1,2, 3,4,5,6,7, 8, 9.
a. Pfidejte znaménka plus a krat mezi tyto Cislice ( nemusite mezi kazdou ¢islici), aby
vysledek této rovnice byl 2.002.

b. Krom¢ znamének plus a krat pridejte jesté kulaté zavorky (muze jich byt i vice).
RESENI:

a. 1-2+34-56+7+89=2.002 1-23+45-6-7+89=2.002
b. 1-2-(5+6)-(3-4+7+8-9)=2.002

(((9+7)-5+3)-4-6)+2+8)-1=2.002
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11. Zavér

Tato diplomovd prace se snazi upozornit na palindromy v matematice.
Palindromy v textu jsou u nas velice zndmé a je spoustu odbornikt, ktefi se jimi zabyvaji.
Ciselné palindromy u nas jestd nejsou pfili§ znamé, ani jejich zvlastni vlastnosti. Proto se
snazim pfiblizit palindromy, jako matematicky zajimava ¢isla.

Palindrom 2002 je také velmi zajimavy a to nejenom z astrologického hlediska,
kdy byl spojovan zacatek tohoto roku s koncem svéta, ale 1 jeho rtiznymi vlastnostmi a hratky
s timto Cislem.

Domnivam se Ze palindromy jsou i neméné zajimavi tim, ze vzniknou riiznymi
typy rovnic, ale nikdy neni pfedem dano, kolik jich bude a z jakych ¢isel vzniknou.

Myslim, Ze palindromy nas mohou jesté velmi prekvapit, ale jiz po piecteni této
prace si Ctenaf uvédomi, ze matematika nejsou jenom vzorecky, ale je to hlavné hra s Cisly,
¢imz se vice ptiblizuje k lidem. Zajimavé rovnice a ilohy mohou byt zpestfenim i1 v hodinach

matematiky.
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