Matematicko-logicka soutéz

Skolni rok 2023/24 - leden 2024 - Feseni

Uloha é. 1

Pro teSeni tlohy tohoto typu (tedy ulohy o spolecné praci) je nutné si
stanovit jakousi ¢asovou jednotku, ke které vztahneme jednotlivé polozky. V pripadé
plnéni nadrze vodou pomoci ¢erpadla se jevi byt vhodnou ¢asovou jednotkou 1 hodina.

Prunim Cerpadlem se za jednu hodinu naplni jedna dvanactina (1/12) nadrze a
druhym jedna sestina (1/6). Pokazenym stavidlem za jednu hodinu odtece osmina (1/8)
ndadrze.

Mnozstvi vody v nadrzi po pruni hodiné napoustent tedy miizeme snadno vycislit — nadrz
bude zaplnéna z:

1,1 1_4+2-3_3 _1
6 12 8 24 24 8

Nyni je i pouhou tivahou jasné, Ze pokud naplnime za hodinu osminu nadrze, celou
Jji naplnime za osm hodin.

Pro reseni této ulohy miizeme také sestavit rovnici o jedné neznamé:

X X X

6 12 8

Kde x je potirebny pocet hodin. Jednicka na pravé strané oznacuje samoziejmeé
hledanou jednu plnou nadrz. Pro odstranéni zlomkii rovnici vynasobime ¢islem 24.

4x+2x—3x=24
3x=24
x=8

Jak je videt, opravdu vychazi naprosto stejny udaj, jako kdyz jsme tilohu resili
ttvahou.



Uloha ¢é. 2

What s interesting about this task is that we should assess both the price of the
tickets and the number of the students but we only know the total price and the fact that
each fifth ticket is free. We also know that the ticket price is the whole number ending in
zero.

It is known that 4.D class students got four free tickets — so for sure there were minimal
number of 20 but maximal number of 24 tickets. Let 's count the entrance fee for all five
options given.

4A class ticket| Number of Number of | Single ticket
price students paid tickets price
19 050,00 K¢ 20 16 1246,88 K¢
10 050,00 K¢ 21 17 1173,53 Ké
10 050,00 K¢ 22 18 1108,33 K¢
19 050,00

Ké 23 19 1 050,00 Ké

19 050,00 K¢ 24 20 997,50 K¢

As we can see the only possible solution is 23 students in class 4A.

Let’s add unknown number of 4B class students. But it s easy to assess it since we know
that the total amount of money for paid ticket was 44,100 crowns.

4A + 4B class | Single ticket| Number of Number of Number of
ticket price price paid tickets free tickets students
44 100,00 K¢| 1 050,00 Ké 42 10 52

Number of 4A| Number of | Number of
+ 4B class 4A class 4B class
students students students
52 23 29

Now, as we know the total amount of students and the number of 4A class students we
can assess the number of 4B class students quite easily.




Uloha ¢. 3
Treti ptiklad bude tentokrat velmi hravy a pomérné dost jednoduchy.

Vyjadrete cislo milion (1 000 000) pomoci ¢isel a matematickych operaci
obsahujicich pouze ¢éislice 9 a algebraickych operaci plus, minus, krat, déleno, mocnina a
odmocnina. Urcete alespon tri (ale klidné muzZete zkusit najit i vic) razna
reSeni.

Resent:
Tato uloha (zapsat ¢islo 1000000 pouze pomoci devitek a matematickijch operaci) ma

velké mnozstvi riizné zajimavych reseni, takze pro ilustraci uvedeme pouze néktera z
nich.

Jedno z nejdelsich — ale bohuzel soucasné nejméné vtipnych - iesent je milionkrat secist
podil devitek, tedy jednicku:

g+2+2+2+(neust(ile opakujeme ...)+g: 1000000
9 9 99 9

Naopak jedno z nejjednodussich resent je toto:

999999 +% —1000000

Neékolik dalsich zajimavych reSeni:

9 V9
(99+§) =1000000

9999999 999999
9 9

=1000000

(999 +%) . (999+%)=1000000

(999 %)(3%) =1000000
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