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Ievads par poliformam
To izmantoSanas iespéjas ZPD. (Tiling)

Biezak lietotas poliformas (polimino, polimondi, poliheksi, polikubi)

A O

Poliformu skaits (mazam n vértibam)

Skola, CE, spé€lu instrukcijas atrodamo uzdevumu raksturojums

Par nekorektiem formul&jumiem, vienveidibu, ne(ilgtsp&ju), atsaucu trikumu,...

Uzdevumu daudzveidiba, idejas (big ideas in mathematics)

Transformacija, simetrija, invariants, paritate, analogija, ekstremalais elements, vid&ja vertiba.

Jauna spéele ar heksamondiem



VISC: nekorekti formulétu uzdevumu piemeéri
14. uzdevums (1 punkts).

No Im 17cm garas stieples jaizgatavo vienadmalu trijsturi, kuru malas garums ir 6 cm. 117:18 = 6.5

IR e - $Ts sti . (2016, 8. klase). :
Aprekini lielako skaitu trijsturu, kurus var izgatavot no §is stieples. (2016, 8. klase) Sadu skolsnu Valsti

Pasi diagnostikas eksperti neprot(?) korekti formulét uzdevumu. kopuma esot 6%)
Atbilde “6” nav lielakais trijstiiru skaits. Interesanti, kadu diagnozi iedotu

skolénam par risinajumu, kura iegtiti 9 vai 10 trijstiri, sk. 1. zZim. /VV\

10 vel nav rekords. Var izveidot tris tetraedrus un iegiit 12 trijsttirus. \/\/\/

Ar1 12 nav rekords.

1. zim.

Vel viens vienkarsaks uzdevums no §t komplekta, bet par to nezkapéc jau paredzeti 2 punkti.

13. uzdevums (2 punkti).
Nogrieznis AB ir vienadsanu trijstira sanu mala.
Papildini zimé&jumu, uzzimejot vienadsanu trijsttri ABC. Nav izpratnes par matematiku.

b) Isi paskaidro, ka tu varétu parliecinaties, ka esi uzziméijis vienadsanu trijstari . _ . .
) Isip parlietinarles, 1d 5 e Zimé&jums tadu parliecibu principa nevar dot.

https://www.visc.gov.Iv/Iv/imedia/12516/download?attachment



Eksamens matematika 9. klasei, 2023. gads.
https://www.visc.gov.lv/lv/imedia/21087/download?attachment

29. uzdevums (5 punkti)
Mo vienadiem kvadratiem pé&c noteiktas likumsakaribas veido figiras (11. att.).

Kvadratu skaita formula 1 + 4k acimredzama.
+ * * Pieci punkti par tik vienkarSu uzdevumu.
Turklat, kas ta par attieksmi, vertésanu,

ja par neatrisinatu uzdevumu var sanemt
vairak punktu neka par atrisinatu, sk. 29.3.

29.1. {1 punkts) Nosaki kvadratu skaitu dotajas tris figlras, secini par kvadratu skaitu 4. un 5. figdra un
aizpildi tabulu.

Figdras numurs 1. 2. 3. 4. 5.

Kvadratu skaits

29.2. (2 punkti) Apréiini kvadratu skaitu 50. figarai.

29.3. (2 punkti) Uzraksti izteiksmi, kas izsaka kvadratu skaitu n—tajai figlrai. Paskaidro vai paradi ar
QA Ka O gUVT Iz IS, e e g g e

K. RisinaSanai bez vajadzibas atveletas 14 riitinu rindas



Example of an incorrectly formulated task

Exam in Mathematics, Grade 9, 2022, Latvia

8. uzdevums (7 punkti).
Zaiga no vienadiem 2,5 cm gariem kociniem veido figlras (skat. zim.)

N VA VA VAVAY

1. figlra

2. figdra 3. figara

4™ figure

E 1 Elk kﬂclnu bus neplecleéams Ial |sz|dntu ceturtn flguru‘? e

sn)=2n+1 = 5(100) = 201.

C1. Formulation is mathematically incorrect
C2. In the picture endpoints of sticks are separated.

C3. Uneconomic solution. If p(n) = 2.5(2 +n) = 105,
then 2,5n = 100,and n = 40.

JAVANWAVANRVAVANRYAVANEEVAVAN
\VARVAVARVAVAVAVAVEARVAVAV/

Another way how 4, 5t 6t 7t and 8™ figure could have looked.

s(40) = 81.

8. uzdevums (7 pumis)
Zaigh no vienddem 2.5 cm ganem kocinlem vesdo Sglras (skat. 2im )

NS
1. fgira 2 figlra 3. fgora .
8.1 C& kotinu bis neplocodams, Wl rvedoty coturto igony? ‘{}8
9 Koc'na . @
82 Ume YU Nepeciolams, I (rvesdoty smio Bgony
3 5 iy 9 ol =
Qa .
g _Q +(n ‘ 3+((oo-4)- -

8.3 Aprtiny \x,utmb ¢ 1084 cm G_%O(k éé@
ALk 273 2;—/0.,. e

G, =8 2,575~ /05‘-;(4[&—4:)!,

/0 -~ -+ / ‘-2 5-
6. 2 105 B ”;f;" :
A <25 ~25n = I~¢ [/-zr)
8.4 Aprtiuni. 0o cik kocinhen IO, kuras apkAnmées ¥ 108 om :/

A=A ¢ “-")a( 3+ (ho-1)2 =
"3 '?'f g”(ac.w.«-

Solution given by Kriss Jansons on YouTube:
https://www.youtube.com/watch?v=HErcj8CKfbw




Tetramino, pentamino un heksamondi
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L=P

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

1LY

o B |

P=22 L=P=20 L=P=20 (10, 10)
L =20

Kadam n vertibam no tetramino var salikt n-stari?

: : : Noskaidrojiet, kada ir
Maksimala vertiba ir 30, jo minimala vertiba?

4+4+6+8+8=30.

n=230




Name

Monomonds
Moniamond

Dimonds
Diamond

Trimonds__
Triamond

Tetramonds
Tetriamond

Pentamonds
Pentiamond

Heksamonds
Hexiamond

Number of
forms

1

12

Polimondu nosaukumi un skaits
https://en.wikipedia.org/wiki/Polyiamond
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K. Par izmeériem.



Jennifer Li and Maggie Smith

Honia Kovalewvsly Day
Mount Holvoke College

=aturday, Movember 10, 20018

https://web.math.princeton.edu/~j15270/talks/tessellations.pdf

Tiles are the building blocks of a tessellation.

There are 15 convex pentagons that tessellate the plane monohedrally.

Tiling, covering, packing, paving

Ir 15 dazadi
parklajumi ar
izliektiem 5-stiiriem.

Parklajums (plaknes), parklasana

The most recent
pentagonal tiling was
discovered in 2015:




https://www.mathpuzzle.com/heptes.html
Uzraditi 23 heptamondi

(vajadzgja bt 24), | % % %

turklat tris nezkapec atkartojas.

Activity: Which one does not belong?

Activity Sheet: A heptiamond is a shape that is created from seven

equilateral triangles glued together. There are a total of twenty-four
heptiamonds:

http://www.jhhindriks.info/37/37sec816m.htm

Heptamond &5 29T
' r , ‘ ’ lu‘ v U‘ Chevy (left) and its five solutions
' VA AVAY

“'bAH&*UA .
G o o by

Only one does not give a monohedral tiling of the plane. Can you
figure out which one it is?

Vai varat uzminét, kurs ir tas vienigais nederigais?

___Jennifer Li and Maggie Smith Tessellations April 18,2018 36 / 39
Monohedral tiling is a tessellation with only one prototile:
all the times are congruent (the same size and shape).

Nav skaidrs, vai pielaujams spogulattels?

In geometry, two figures or objects are congruent if they have the same shape
and size, or if one has the same shape and size as the mirror image of the other.




Kas ir prezentacijas autori?
https://web.math.princeton.edu/~j15270/

Jennifer Li

Email: jenniferli@princeton.edu

| am an Instructor in the Department of Mathematics at Princeton University.
My area of research is algebraic geometry...I received my PhD from the

University of Massachusetts. In my thesis | studied the Morrison cone
conjecture for log Calabi-Yau surfaces.

All of the polyiamonds of order eight or less, with the exception of one of the heptiamonds
will tessellate the plane. The exception is the V-shaped heptiamond. Gardner (6th book
p.248) posed the problem of identifying this heptiamond and reproduced an impossibilty
proof of Gregory.

http://www.mathpuzzle.com/Tessel.htm https://en.wikipedia.org/wiki/Polyiamond

Pieradijums, ka neder simetriskais V ‘W

Ir samera 1ss un vienkarss.


mailto:jenniferli@princeton.edu

Challenging Puzzles with Shapes

The most exciting mathematics
IS not taught in school.

Pentominoes

Mathematical toys (mechanical puzzles)
IS a good idea how to work with
pupils not necessarily gifted.

Hexiamonds

C2. Using four L and five T assemble:

1) a rectangle;

2) two equal shapes.




How to Play with Hexiamonds
Ax e\

' 2D ATA S

ARG

C4. Assemble




Explore Symmetry

C5. Assemble a symmetric shape from
the given three pieces. It is not so easy.

The solution Is unique.

l

T e

\¢4

The abbreviation IHS
IS known in religion.

IHS denoting the first three letters of the
Greek name of Jesus, IHEOYZ, iota-eta-sigma.

C6. Assemble a symmetrical 15-omino
from these three pieces. (Difficult puzzle)



What does 38 mean?

v

Assemble
a symmetrical
tower with a hole 37-gon
or prove that it is not possible.

Sequences of Hexiamond Towers, Contest paper
by Olita Brenca, Latvia, Ezernieki Secondary School, Form 12, 2017.



Spéle ar heksamondiem

Spele. Divi spéletaji secigi izvElas pa vienam W
heksamondam, kameér katrs Ir panémis seSus y \ [

L INONONINN
heksamondus. Uzvar tas, kur§ pirmais savus S/ANANN/ S /AN NN/
seSus heksamondus ievieto dotaja 6-stiri. \VAVAVAVARRRNVAVAVAV

Komentari par speli. “ @ & ‘ \ %

Aprobacija nometné, Lietuva. Bija tadi, kuri neatrada nevienu

risinadjumu (6 heksamondu izvietojumu 6-stiir?). g % % \ g .

Labakais risinatajs (Naglis) atrada 14 derigas kombinacijas.
Nakamais labakais (Nojus Baranauskas) — 10 kombinacijas.
Kopa tika atrastas 140 derigas kombinacijas:

Dators: S =56




Spéles piemeéri

Axsd\veViver

S1

A NAYY P

AFEFHOV-

S2

Kada ir varbiitiba, ka S1 iegiist veiksmigu kombinaciju?

Visu kombinaciju skaits ir sz =

NS & A

Vai var gadities, ka neviens nav ieguvis veiksmigu kombinaciju? Ja, var.

|
12! 924 \Y;

— =924, —,v=7
6L-6! 924

AHOSUX -

LIPSUX-



Vardu veidoSana
AEFHILOPSUVX

Sastadit vismaz seSas veiksmigas kombinacijas, kuras ir arT kads latvieSu valodas vards.

LIEPAS-2 PELAVU-11 PLAISU-3 POLISE-2 SAPUVI-1
APLIES, SAPELI PAULIS ELPOSI, SPOLETI
SAULEI-1 SPALVU-5 VAFELI-1 VAISLO-1 VIELAS-7
IELASU, VELSAT
IESALU, SEULAT SELAVI
APSOLU-0 LAIPOS-0

APSOLI, LAPOSI-O POLISA-0 POLISU-2 SVILPE-0



alePhs

6 letter words (71) you can make with aeifhlopsuvx

asloPe auspex

avulse

elfish

eluvia elwvish

espial

exuvia

fauves filose

flaxes

fluish fluxes

foveal

foveas

fusile haloes

haoles

holies

housel

hovels isohel

lavish

lehuas

lipase loaves

louies

loupes

oafish ouphes

ovules

oxalis oxliPs

Palish

pavise

phials pilafs

pilaus

pileus

pilose pilous

plexus

poilus poisha

poleax

poleis polies

shavie

sheila silvae

silvex

spavie sulpha

uphove

valise voilles

HALVES-1
HELIOS-6
OLIVES-8
POLISH-3

SEXUAL-1
SHOVEL-4
VALUES-5
VISUAL-2
VIOLAS-1

hoaxes-0
pelvis-0
pixels-0
vexils-0

https://unscramblex.com/anagram/aeifhlops/?dictionary=nwi

DN
e X

ALEPHS-3 FALSIE-1

https://tezaurs.Iv/pilavs
pilavs — griku pilavs (plovs)

S

2

VIOLAS-1

PILAVS-2


https://unscramblex.com/definition/alephs
https://unscramblex.com/definition/aslope
https://unscramblex.com/definition/auspex
https://unscramblex.com/definition/avulse
https://unscramblex.com/definition/elfish
https://unscramblex.com/definition/eluvia
https://unscramblex.com/definition/elvish
https://unscramblex.com/definition/espial
https://unscramblex.com/definition/exuvia
https://unscramblex.com/definition/fauves
https://unscramblex.com/definition/filose
https://unscramblex.com/definition/flaxes
https://unscramblex.com/definition/fluish
https://unscramblex.com/definition/fluxes
https://unscramblex.com/definition/foveal
https://unscramblex.com/definition/foveas
https://unscramblex.com/definition/fusile
https://unscramblex.com/definition/haloes
https://unscramblex.com/definition/haoles
https://unscramblex.com/definition/holies
https://unscramblex.com/definition/housel
https://unscramblex.com/definition/hovels
https://unscramblex.com/definition/isohel
https://unscramblex.com/definition/lavish
https://unscramblex.com/definition/lehuas
https://unscramblex.com/definition/lipase
https://unscramblex.com/definition/loaves
https://unscramblex.com/definition/louies
https://unscramblex.com/definition/loupes
https://unscramblex.com/definition/oafish
https://unscramblex.com/definition/ouphes
https://unscramblex.com/definition/ovules
https://unscramblex.com/definition/oxalis
https://unscramblex.com/definition/oxlips
https://unscramblex.com/definition/palish
https://unscramblex.com/definition/pavise
https://unscramblex.com/definition/phials
https://unscramblex.com/definition/pilafs
https://unscramblex.com/definition/pilaus
https://unscramblex.com/definition/pileus
https://unscramblex.com/definition/pilose
https://unscramblex.com/definition/pilous
https://unscramblex.com/definition/plexus
https://unscramblex.com/definition/poilus
https://unscramblex.com/definition/poleax
https://unscramblex.com/definition/poleis
https://unscramblex.com/definition/polies
https://unscramblex.com/definition/shavie
https://unscramblex.com/definition/sheila
https://unscramblex.com/definition/silvae
https://unscramblex.com/definition/silvex
https://unscramblex.com/definition/spavie
https://unscramblex.com/definition/sulpha
https://unscramblex.com/definition/uphove
https://unscramblex.com/definition/valise
https://unscramblex.com/definition/voiles

EA-FH-IO-LS-PU-VX

Paru stratégija
AEFHILOPSUVX

AX-EV-FU-HS-IP-LO

S1 S2 S1 S2
EFILPV+ | AHOSUX- EFILPV+ | AHOSUX-
EFILUV+ | AHOPSX- EFILUV+ | AHOPSX-
EFISPX- | AHLOUV+ EFISPX- | AHLOUV+

<

Noskaidrot, vai pirmajam spéletajam eksisté uzvarosa (nezaudéjosa) paru strategija.

“

Permutacijas stratégija. Vai eksité tada permutacija, kas nodro$ina pirmajam spélétajam
veiksmigu seSnieku?

S1 vienmeér nem pirmo atliku$as permutacijas heksamondu.



Sirsninu var salikt no 120 kombinacijam:

AFEFHOP, AEFHPU, AEFLOP, AEFLPU, AEFOPU, AEHLOU, AEHLOV, AEHLUV, AEHILO, AEHILU,
AFHIOU, AEHLOU, AEHLSV, AEHLUV, AEILOU, AEILSV, AEILUX, AELOSU, AELOSV, AELOUV,
AFLOUX, AEOSUV, AFHLPU, AFHLPV, AFHPUV, AFILOP, AFILPS, AFILPU, AFLOPS, AFLPSU,
AFLPUV,AHILOU,AHIOUV,AHIOUX,AHLOSU, AHLOSV, AHLOUV,AHLOUX, AHLSUV, AHLUVX,

ATLOUX,AILOUV,AIOSUV,ALOSUV, ALOSVX, ALSUVX

EFHILP,EFHIOP,EFHIPU, EFHLPU, EFHLPV, EFHPUV, EFILPU, EFILPV, EFILPX, EFIPSU,
EFIPUV, EFLOPS, EFLPSU, EFLPUV, EHILOU, EHILOV, EHILSU, EHILUV, EHIOSU, EHIOUV,
EHLOSU, EHLOUV, EHLSUV, EHLUVX, EHOSUV, EILOSV, EILOUX, EILSUV, EIOSUV, ELOSUV,

ELOUVX, EOSUVX,

FHILOP,FHILPV,FHIOPS, FHIOPV, FHIOPX, FHIPSV, FHIPUV, FHLOPV, FHLPSU, FHLPSV,
FHLPUV, FHLPUX, FHLPVX, FHOPUV, FHOPSU, FHOPSV, FHPSUV, FHPUVX, FILOPS, FILPSU,
FILPUV,FILPUX,FIOPSU,FIOPSV, FIPSVX, FLOPUV, FLPSUV, FLPUVX, FOPSUV, FOPSUX,

FOPSVX

HILOUV,HILSUV,HIOSUV, HIOUVX, HLOSUV, HLOSUX, HLOUVX, HLSUVX,
IHLOVX, ILOSUX, LOSUVX.

Biezums. A -46, E-54, F-59, H-67, 1-53, L-83, O-67, P-59, S-51, U-84, V-68 , X-29
1. U-L




Rijrgais algoritms
The greedy algorithm
1. U-L
AEFHPU, AEFOPU, AEHIOU, AEOSUV, AFHPUV, AHIOUV, AHIOUX, ATIOSUV,

EFHIPU, EFHPUV, EFIPSU, EFIPUV, EHIOSU, EHIOUV, EHOSUV, EIOSUV, EOSUVX

FHIPUV, FHOPUV, FHOPSU, FHPSUV, FHPUVX, FIOPSU, FIOPSV, FOPSUV, FOPSUX,
HIOSUV, HIOUVX

2. 0-V

AEFOPU, AEHIOU, AHIOUX, EHIOSU, FHOPSU, FIOPSU, FOPSUX

3.H-1. | 3. 1-H. 3. S-P. 3. F-P. Saraksts iztuk3ots.
FHOPSU | FIOPSU EHTIOSU



Pieméri no MO

7.4. Andris apgalvo, ka sapni bijis kada Egiptes piramida un kada tas
telpa redzejis tadu piecsturi, kas salikts no diviem vienadiem
piecsturiem, kuri sastavejusi no vienadiem regulariem trijstlriem.
Uzzime Sadu piecsturi!

K. Mazakais tads piecstiris sastav N0 seSiem trijstiriem &
un ir pazistams ar nosaukumu heksamonds sfinksa.

LAMO-46
2018./2019. m.g.

~7min  Uzradit 7-stari, kuru var sadalit divos vienados 7-sttiros (polimondos).

Val varat atrisinat uzdevuma visparinajumu, kad n = 20237
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