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Skolénu skaits
Videéji iegltais punktu skaits 1,67

Skolénu skaits
Vidéji iegltais punktu skaits 1,21

Skolénu skaits

Skolénu skaits

Skolénu skaits
Vidéji iegltais punktu skaits

5. klase
Skolenu skaits 1246

Skolénu skaits, kas ieguvis attiecigu skaitu punktu par 1. uzdevumu

n 0 1 2 3 4 5 6 7
37 661 75 105 165 68 31 21 25

Skolénu skaits, kas ieguvis attiecigu skaitu punktu par 2. uzdevumu

n 1 2 3 4 5 6 7
47 27 159 63 0 0 0 3

Skolénu skaits, kas ieguvis attiecigu skaitu punktu par 3. uzdevumu

n 0 1 2 3 4 5 6 7
51 755 282 36 19 19 44 9 10

Vidéji iegltais punktu skaits 0,85

Skolénu skaits, kas ieguvis attiecigu skaitu punktu par 4. uzdevumu

n 0 1 2 3 4 5 6 7
16 248 68 177 140 266 32 25 61

Vidéji iegltais punktu skaits 3,72

Skolénu skaits, kas ieguvis attiecigu skaitu punktu par 5. uzdevumu

n 0 1 2 3 4 5 6 7
33 663 173 13 187 32 21 16 14
1,7

25

76

15

14

29

34

21

LAMO-48, 9.11.2022.

10
18
L=P
10 . . e e .
o8 Pielauj netrivialus visparinajumus
852 maksimalais 0 skaits.

0 Parastu teksta uzdevumu
1 nav atrisinajis pat 1 %.

Vai vainojama komp. pieeja?
10 Bildes ar svariem.
102
10
57



LAMO-48, 9.11.2022.

5.2. Pa riitinu linijam uzzime tadu seSsturi, kuram perimetra un laukuma vertibas sakrit!
Piezime. Laukums ir seSstiiri veidojoSo riitinu skaits un malas tiek méritas riitinu vienibas.

Atrisinajums. Pieméram, der 1. att. redzamais sessturis,
kuram perimetrs ir 20 un ari laukums ir 20.

1. att.

K. Uzdevumam ir bezgaligi daudz atrisinajumu, tas liecina, ka uzdevuma sastaditajs nav partip&jies par
uzdevuma kvalitati. Uzdevums ir visal vienkarss, tomer ir skoléni, kuri nav apguvusi pat lasitprasmi.

Atrast visas dazadas L = P vertibas.

Kapec nevar iegiit neparskaitlus? Elegants pieradijums:
Kada ir minimala vertiba? Xy—ab=2(x+Yy)>4 \/)Ty

Vai protat pieradit, ka minimala veértiba ir 18 ?

xy>4J7y = Xy >16.

L =P =20 L =P =22 L=P=24

L=P=18



L=P

Salikt no zim&juma paraditajam figtiram tadu daudzstiri, kuram laukums vienads ar perimetru.

1LY

Tetramino komplekts

Vai var salikt tadu daudzstiiri, kuram perimetrs ir divas reizes lielaks neka laukums?

P =20 P =40

Vai var salikt tadu daudzstiiri,
kuram perimetrs ir tris reizes
lielaks neka laukums?

Nevar, jo visu perimetru summa

1r mazaka neka 60:
10+ 10+ 10 +10+ 8 =48.




Jauni, netriviali uzdevumi

Pieradit, ka no tetramino komplekta nevar salikt 6-stiiri.
Pieradit, ka jebkurs ritinu 6-stiiris, kas sastav no parskaita riitinam, ir balansets.

Plakne iekrasota péc Saha galdina principa. Taja, velkot pa riitinu linijam,
uzzimets 6-stiris, kuram L = 2024. Vai var gadities, ka tas satur vairak =
melno neka balto ratinu?




Summa vienada ar reizinajumu  LAMO-48, 9.11.2022.

7.2. Vai var atrast a) 5; b) 15 naturalus skaitlus Vai katram n eksiste n-ciparu skaitlis, kuram

(ne obligati dazadus), kuru summa ir vienada ciparu summa ir vienada ar ciparu reizinajumu?
ar to reizinajumu?

Atrisinajums. a) Ja, var, der, piem&ram, skaitli 1, 1, 2, 2, 2, jo 2:2=2+72
1+1+24+24+2=8unl1-1:2-2-2=28. 1.-2.3=1+2+3

b) Ja, var, der, pieméram, skaitli: 1, 1,1,1,1,1,1,1, 1, 11-2-4=1+1+2+14
1,1,1,1, 2,15 ( 13 vieninieki, 2 un 15), _
j0o13-1+2+15=30un1-2-15 = 30. Lid-2-5=1+lrlvess

Piezime. a) gadjuma derari1,1,1,3,3vai 1,1, 1,2, 5. Pr. d. Cik daudziem k, 15 < 3k < 24,

i varat atrisinat So uzdevumu?
Uzdevums nav jauns.

How to find the number(or numbers ) that has 4 digits, Pr. d. (Studentiem) Cik daudziem n,
the product of these digits equal to the sum of these digits ?. 6 <n < 50, varat atrisinat So uzdevumu.

] Netika atrasti tikai 24, 34, 35, 44 un 48.
Sum of the Numbers Equals Their Product.

Pieradit, ka ir bezgaligi daudz tadu n, kuriem S(n) = R(n), kur S(n)
un R(n) ir attiecigu n-ciparu skaitla ciparu summa un reizinajums.



Tema ZPD

n S(n) 34 | 2

2 |22 18 | 115234 35 |7

3 (123 19 | 1152223, 11747 36 | 13468

4 11124 20 | 117 227 37 | 13577, 134335

5 [11125, 11133, 11222 21 | 118333, 11956 38 | 135238

6 |111126 22 | 12048 39 | 136246

7 (1111127, 1111134 23 | 120235, 120228 40 | 1362226, 137344
8 [11111128,11111223 24 | ? 41 | 13969, 1372234, 138255, 1372234
9 (111111129, 111111135 25 | 122244, 12357 42 | 13722223

10 | 1111111144 26 | 123229, 1266 43 | 14178, 140239,
11 | 11111111224, 11111111136 27 | 12222222 44 |7

12 1111111112222 28 | 12649, 125236 45 | 142336,

13 | 11137, 119233, 11145 29 | 12758, 126334 46 | 143247

14 | 111225 30 | 1262233 47 | 1432227, 1432333
15 | 11338 31 | 12°67 48 |7

16 | 1446 32 | 129245 49 | 14779

17 | 114226, 1%5 39, 11555 33 | 1292225, 130237, 13159 50 | 14888,




When the sum equals the product
Leo Kurlandchik and Andrzej Nowicki

Department of Mathematics and Computer Science,
Nicholaus Copernicus University, 87-100 Torun, Poland

E-mail: (lekur @ mat.uni.torun.pl), (anow @ mat.uni.torun.pl)

10 November 1998

Let n = 2 be a natural number. We are interested in the sequences (z4,...,x,) of
natural numbers such that

T+ To+--+Tp,=T1 Tog----" r, and =z <19 < ---< 1.

We denote by A(n) the set of all such sequences. Moreover, we denote by a(n) the
cardinality of the set A(n), that is, a(n) is the number of all elements of A(n).

The sequence (2, 2) is a unique element of A(2). Thus a(2) = 1. The above examples
deal with the cases when n = 3,4,5. Now we will prove that these are all the examples
of such forms.

Raksta ir 14 teoré€mas par §adu virknu 1pasibam. Jautajums, vai katram n ir tads n-ciparu skaitlis, nav petits?

Atsauce tikai uz vienu avotu
[1] W. Sierpi nski, Number Theory, Part Il, (in Polish), PWN, Warszawa 1959.



3 3 3 3

Digit-sum-not-product-sequence

24, 34, 35, 44, 48, 66, 67, 75, 76, 78, 80, 82, 91, 92, 97, 103, 104, 105, 106,

LA sl

()]

18:
11:

12:

1 22
: 123

: 1124

: 11125
11133
11222

: 111126
: 1111127

1111134

: 11111128

11111223

0 11..
11..
11..
11..
11..
11..

L1125
L1135
.1144
.1136
L1224
12222

O IO I3 4

13: 11...11137
11...11145
11...11233

= 14: 11...11225

= 15: 11...11138

= 16: 11...11146

= 17: 11...11139
11...11155
11...11226

18: 11...11234
19: 11...11147
11...12223
28: 11...11227
21: 11...11156
11...11333
22: 11...11148
23: 11...11228
11 ., 11235
24 ---
757 TT...11149

Walter Trump
Retired Director of Studies
(Physics / Mathematics),

Gymnasium Stein, Germany, Nurnberg.

140, 141, 142, 143, 144,

O 3 D D3 D 3 3 T2 D =

i

2020:
2821:
2822:
2823:
20824
20825:
20826:
2027
20828:
28259

PLELE
2831:
2832:

2833:

2824
2835:

2836:
2837:

2838:
2829:
2848

.. 11111114888
.. 11111122888

11111124488
.. 11111222488
..11111144448
11112222288
L. 11111224448
.. 11112222448
..11111244444
11122222248
..11112224444
11222222228
.. 11122222444
11111106777
.. 11222222244
.. 12222222224
111000223777
.. 122222222222



5.2. Figiiru sagriezt tris vienadas dalas.
Novada MO, 10.3.2023.

Ieveérosim, ka divas vienadas figiiras ieklauj
tadu pasu treSo figtiru. Saja sadaltfjuma ir tukSums.

Vai varat izdomat §adu tris vienadu figtru konstrukciju bez tukSuma?

Kas Seit neparasts?

A surprising new tetrad

Walter Trump (born 1952 or 1953 L) [Wikipedia]

Here | present the first tetrads with no holes where
two tiles completely surround the others. These
also are the first centrally symmetric tetrads with
no hole (as far as | know). This tetrad with 20-gon
tiles was constructed on February 22t 2020.

https://www.trump.de/tetrads/question-17/question-17.htm


https://en.wikipedia.org/wiki/Walter_Trump#cite_note-1

Vai divas vienadas kasteés var ielikt treSo tadu pasu kasti?

Ir tris vienadi taisnstira paralélskaldni. Vai var gadities, ka vienu no Siem
paralélskadniem var ievietot divos parejos, ja no tiem ir izgriezti divi vienadi
piemérota lieluma paralélskaldni?

Atbilde. Var. Der, piem&ram, tris paral€lskalni 6 x 8 x 10.

Saliekot divus no tiem kopa pa skaldni 8 x 10, dabiisim paral€lskaldni 8 x 10 x 12.
Skaidrs, ka paralélskaldnt 8 x 10 x 12 ietilpst 6 x 8 x 10.

ZPD. Minimizet tuksas dalas laukumu (tilpumu).
|




12.5. Pieradit, ka katram n > 2 var atrast tadus n at3kirigus naturalus skaitlus & <a, <---<a, <3-2"%, ka

[AMO, 2021/2022. m.g ] L1 .

— 4 —+-+—=1
a  a, a,

K. Kam vajadzigs noradit (teikt prieksa), ka skaitli sakartoti un cik liels drikst biit pedejais skaitlis?
Sen zinams uzdevums ar nosaukumu Egiptiesu dalas.
Uzdevums ir piemé&rots mazakam klasem un nebtutu lickams ka griitakais uzdevums komplekta.

1 1 1
—+—-+—=1

2 3 6

1 1 1 1
—+—+—+—=

2 4 6 12

11 1 1 1
—+—+—+—+—=
2 4 8 12 24



Paul Erdés is legendary for having posed hundreds, if not thousands, of

mathematical problems, many of them profound.

Erdos often offered monetary rewards; the size of the reward depended

on the perceived difficulty of the problem.

Never, mathematicians say, has there been an individual like Paul Erdds. He was one
of the century's greatest mathematicians, who posed and solved thorny problems in
number theory and other areas and founded the field of discrete mathematics, which is
the foundation of computer science. He was also one of the most prolific

1913 - 1996

mathematicians in history, with more than 1,500 papers to his name. And, his friends

say, he was also one of the most unusual.

Erdos won many prizes including the Wolf Prize
of 50 000 dollars in 1983. However he had a lifestyle that
needed little money and he gave away:-.. most of the money he
earned from lecturing at mathematics conferences, donating it
to help students or as prizes for solving problems he had posed.

The Erdés number describes the "collaborative distance" ...
https://en.wikipedia.org/wiki/List_of conjectures by Paul Erd%C5%91s#Unsolved

Erdos-Straus conjecture

Unsolved problem in mathematics:
“ Daes% = % + é + % have a positive integer
solution for every integern > 27
Atrisinat uzdevumu, ja n = 2022.
4 2 1 1 1
— =—=—+—+—.
2k k k 2k 2k

Atrisinat uzdevumu, ja n = 2023.



Egyptian Fractions

https://r-knott.surrey.ac.uk/Fractions/egyptian.html#section6

This page explores some of the history and methods with puzzles and and gives you a summary of
computer searches for such representations. There's lots of investigations to do in this area of maths
suitable for 8-10 year olds as well as older students and it is also designed as a resource for teachers and
educators. The Calculators embedded in the page provide helpful resources for your number searches.

2023=7-17-17,

3_1+1
2023 17-40 2023-40

4 2024 1 N 1 1 N 1 N 1
2023 506-2023 506 506-2023 1012 1012 506-2023
_ . 4 . _4 1 1
Kadiem n > 4 dalu — nevar izteiktka —==+=. n=5, 13, 17, 25, 29, 37, 41, 53, 61, 65, 73, 85
n n x

Vai virkné nekur nav divu secigu neparskaitlu?

Numbers of the form x"2 + y"2 where x 1s even, y 1s odd and gcd(x, y)=1. Essentially
the same as A004613.

Numbers n for which there is no solution to 4/n = 2/x + 1/y for integers y > x > 0.
Related to A073101. - T. D. Noe, Sep 30 2002



https://oeis.org/A004613
https://oeis.org/A073101
https://oeis.org/wiki/User:T._D._Noe

Varéja 1sak un vienkarsak... LAMO-48, 9.11.2022.

11.1. Vai skaitli 2022 var izteikt ka divu veselu skaitlu kubu summu?  Atbilde, nevar, jo

2022 =x°+y° = (X+ Y)(X* —xy+y?) =5 —3sxy =3k = 5:3 = (s®—3sxy) :9 = 2022:9.

S=X+Y

Atrisindjums. Vispirms noskaidrosim, ar ko var bt kongruenti veselu skaitlu kubi péc modula 9:

s}

o o o o o o o

s}

jan =0 (mod9), tad n* = 0% = 0 (mod 9);

jan =1 (mod9),tadn?® = 1* = 1 (mod 9);
jan=2(mod9),tadn®*=2*=8= -1 (mod 9);
jan=3(mod9),tadn® =3%*=27 =0 (mod 9);
jan=4(mod9),tadn®=4* =64 =1 (mod9);
jan=5=—4(mod9),tadn® = (-4)* = -4* = —1 (mod 9);
jan=6= -3 (mod9), tadn® = (=3)* = 0 (mod 9);
jan=7=-2(mod9),tadn® = (-2)* = 1 (mod 9);
jan=8=-1(mod9),tadn® = (-1)* = —=1 (mod 9).

Tatad veselu skaitlu kubi ir kongruenti ar 0 vai +1 péc modula 9. Aplikosim, ar ko var bot kongruenta
divu veselu skaitlu kubu summa péc modula 8.

—— a? (mod 9
b? (mod 9] ( ] N -1 1
-1 =2 (-=-1|0
0 =110 1
1 0 1 2

Esam ieguvusi, ka divu 3adu skaitlu summa péc modula 9 var pienemt jebkuru no wvértibam
—2,-1,0,1,2, tatu nekadas citas. Ta ka 2022 = 6 = —3 (mod 9) neparadas starp 5im vértibam, tad
divu veselu skaitlu kubu summa nevar bot 2022,



Vajadzeja 1sak un vienkarsak... LAMO-48, 9.11.2022.

12.4. Atrisinat realos skaitlos vienadojumu 3 sin x + 4 c0oS x = 6

https://www.nms.lu.lv/fileadmin/user_upload/lu_portal/projekti/nms.lu.lv/AMO/AMO uzd_atr 2022 _rudens.pdf

Doti Cetri risinajumi.
: a
2. atrisindjums. Izmantojot divkaria lenka formulas un cos? ;—f + sin® ;—r = 1, iegustam, ka X SIN X '= —
C C

X X X X X X
3~Esinicnsi+4(cuszi— sin® E) = E(cuszi+ sinzi) b h
COSX :=—
4. atrisindjums. Pieradisim, ka izpildas nevienadiba asinx + bcosx < va? + b2 C
) - a
- = = = o e e . . T =92 2
K. Kapéc jarada 4 risinajumi? Parastt MO uzdevumu risinajumus sin“ x+cos” x=1.

raksta, akcent€jot nevis sikus parveidojumu solus, bet idejas.
Vajadzeja radit §adu risinajumu.
Tadu realu skaitlu nav, jo p&c Kost nevienadibas

ax + by <+/a’ +b2\/x2 +y?
vienadojuma kreisa puse neparsniedz 5.

MO Kklasiskas nevienadibas nevis no jauna japierada, bet uzreiz jalieto.



Vidéjie lielumi

Aritmétiskais Geometriskais Kvadratiskais Harmoniskais
2
A=Y G =[xy ‘ — X° +y° __ <
2 5 1 1
7+7
Xy
2 2 2
A=ZFEYFZ G =3/xyz (XY AT g 3
3 3 1 1 1
X Yy z
H<G<ALK
V. Pienem, ka X <Yy. Pieradit, ka x <V <y, kur V jebkurs no Siem vid&jiem liclumiem. ~ 5 min
2X
X<1 1<y<:>X< y <YV =1 2y , 2X <l X+y<2y,2X<X+Yy

U. Pa apli uzrakstiti 2023 skaitli. Zinams, ka katriem diviem skaitliem X un y ir uzrakstits ar1
to aritmétiskais videjais. Pieradit, ka visi skaitli ir vienadi.
Pienem, ka X un 'y ir divi atskirigi vismazakie skaitli. Tad, ta ka x < A <Y, iegiita pretruna, jo ...



KosT nevienadiba
In 1821 Augustin-Louis Cauchy (1789 — 1857) published
the following inequality that now bears his name [AN, 101]:

a1by + asbs + -4 anby| < \Jad +aF + -+ aZ\[b2 + b2 + - + b2,
Citi pieraksta veidi:
(XY, +. XY ) <O+ XY +...+Y) (KN)
X1y1+"'+xnyn S| Xll yl!

Vektoru skalarais reizinajums neparsniedz to garumu reizinajumu:

[ Xy < Ix]-lyl.



KoS1 nevienadibas lietojumi

V. Pieradit, ka visiem pozitiviem a, b, ¢, d: ~x min LAMOA42, 12.3. kl. (26.4.2015.)
1 1 4 16 64 Uzdevums panemts, N0
>

Olympiad Inequalities, Thomas J. Mildorf, 2006.

a b ¢ d a+b+c+d

Multiplying through by a + b + ¢ + d and applying Cauchy, we have
12 12 22 _12

(ff+b+f'+ﬂ’)( ottt !) >(1+1+2+4)* =064
) C C

64 = (ff ff ff fﬂ < @arbrord) (ot

(XY, +. XY )2 < (X A+ XY+ Y.



Skolas un MO (IMO — International MO) Iimeni

Citos macibu priekSmetos atraviens starp Siem ITmeniem (matematiskais briedums, sagatavotiba)

nav tik milzigs ka tas ir matematika.

Lai varetu cerét uz zelta medalu IMO, esot jatrenéjas
apm. 5000 stundas, turklat pieredzéjusa trenera vadiba.

. This book describes projects in a Mathematical
i | “Circle,” i.e., an organization that discovers and
TPV EReT nurtures young mathematical talents through
Projects meaningful extra-curricular activities. This is the
second volume in a trilogy describing in
particular the S.M.A.R.T. Circle project, which
was founded in Edmonton, Canada in 1981.

Ko nozime saisinajums S.M.A.R.T.?

The acronym stood for
Saturday Mathematical Activities, Recreations & Tutorials.

4. Mathematical Chess Problems
4.1. Adventures of an Apprentice Rook
4.2 .Martin Gardner’s Royal Problem,
4.3. Knight Tours.

9.5.un 11.5. uzd. no LAMOQO-48
attiecas uz 4.1.



ZPD. No pentamino saliekami polimino ar periodiskiem malu garumiem

Visvienkarsakie piemeri ir taisnsturi.
(6-10), S =2339
(5-12), S=1010
(4-15), S =368
(3-20), S=2

U. Salikt (3-4)-daudzstiiri.

U. Vai var salikt (2-6)-daudzstiiri?

Atbilde. Nevar.



Polimino ar periodiskiem malu garumiem

Uzzimet (1-3) tipa 60-mino. Uzzimét (1-4) tipa 60-mino.

Uzzimét (2-3-4)-polimino. Kadas laukuma vértibas var iegiit?

(2-3-4)-27-mino (2-3-4)-33-mino (2-3-4)-49-mino



Maksimalais dazado garumu skaits

Vai no pentamino var salikt tadu polimino,
kuram ir 11 dazadi malu garumi?

Uzzimet 60-mino, kuram

ir 12 dazadi malu garumi

Cik dazada garuma Cik dazada garuma
malu ir §im 18-stirim?  malu ir §Sim 22-stirim?

9 dazadi garumi 10 dazadi garumi
1-2-3-4-5-6-7-8-9 1-2-3-4-5-6-7-8-9-10

Magisks 60-mino 12-stiiris



9.5. Kads mazakais skaits riitinu jaaizkraso taisnstiirt ar izmeriem 8 X 8 rutinas, lai nevar€tu
atrast nevienu taisnsturi ar izmériem 1 X 5 riitinas (kur§ var but novietots gan horizontali,
gan vertikali), kuram visas riitinas ir neaizkrasotas? [AMO, 2022]

K. Sen zinams uzdevums. Sk., piem&ram, par klasiku kluvuso Solomona Golomba gramatu Polyominoes (1965).
Uzdevums attiecas uz vienkarsako figiiru izslégSanas uzdevumu klasi.

Jaiekraso vismaz tik rutinu, cik daudz 1 X 5
(I-pentamino) var izvietot kvadrata 8 X 8.

Jaiekraso vismaz 12 riitinu,
ar tadu skaitu arT pietiek.

ZPD. PlaSs uzdevumu loks dazadam figtiram, kuras nav taisnsttris 1 X n.



Taisnstiiru izslegsana

5&

5 8
n2
Formula: I(n)= LgJ

2
Pieradijums: | (n) > %

The simplest necessity proof is for the | pentomino.

12 16

5, 7,9, 12, 16, 20, 24, 28, 33, 39, 45,




Vesture, avoti

In the 1950s, Solomon W. Golomb investigated the
question: how few cells can you remove from an 8 x 8
square to exclude the shape of a given polyomino? His
book Polyominoes shows minimal exclusions for all
polyominoes up through order 5.

Here | show minimal exclusions of hexominoes from an
8 x 8 square. The solutions shown are not necessarily
unique. If you find a smaller solution, please write.

http://www.recmath.org/PolyCur/nexcl/n6excl.html

George Sicherman is a retired computer
programmer. He loves recreational
mathematics and often studies it with the
help of his programming skills.

George's best-known invention is
Sicherman Dice.
http://www.gamepuzzles.com/sicherman.htm

1949

Col. Sicherman's Home Page https://sicherman.net/

PRINCETON SCIENCE LIBRARY

Polyominoes

Revised and Expanded
Second Edition,
Princeton University
Press, 1994,

Original edition, 1965.

Solomon Wolf Golomb
Born:(May)30, 1932

Died:l, 2016.



Hexomino Exclusion

Ll dgmraer

o

i

10 14 15 12 12 12
E b = ] T I [ T "
LT TT I
12 15 14 12 10 12 11 10
n- % % Last revised 2013-04-07
14 12 ey D
b N Minimalais 8, maksimalais 16
ik o m/g nay
12 12 8 8 un 11 ir vienigas unikalas
- - ‘ ‘ ‘ ‘ ‘ ‘ ‘ 1 = minimala skaita vertibas.
12 12 12
Andris Cibulis:
Beate Sidra Beate Sidra, Minimala minu skaita probléma heksamino blokéSanai,

SZPD, 2013. (65)+ P1, B4. 12. KI., Dundagas vsk.)

14
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