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development of problem solving abilities based on the examination of a cascade of suitable com-
binatorial problems, which allows the identification of these problems’ solutions in a retrospective
manner.
The process can be illustrated using the following set of problems, which are solved by creating
combinatorial series:
Problem 1. How many different ways are there to spell out ”abracadabra”, always going from
one letter to an adjacent letter? (The statement of the problem contains the image of the letters
”abcdr” positioned within a square with a vertical diagonal. [4, p. 2])
Problem 2. In a network of streets of a city all blocks are the same size. How many ways are
there of getting from the northern corner to the southern corner in the minimum number (10) of
blocks? (That 10 is the minimum can be seen from the fact that each block, in addition to taking
us either east or west, takes us southward one-tenth the total southward distance between the two
corners. [4, p. 2])
Problem 3. A town in form of a rectangle is given with vertexes: A (south-west), B (north-west),
C (north-east), D (south-east). The streets are situated parallel to AB or parallel to BC. Let n
be length of AB, m length of BC. The tourist travels from A to C, passing the streets of the town
either in the northern or eastern direction. How many ways are there for the tourist to manage
that?
Problem 4. (Moivre problem) How many positive integer solutions does the equation x1 + x2 +
x3 + · · ·+ xn = k have?
Problem 5. (Tube problem) A tube is given. It is filled with blue and red balls of the same size
(in particular, radius of the bottom equals radius of the balls, so that balls can be placed in the
tube one by one in vertical trajectory) in the following way: first, k1 blue balls are placed, then
one red one is added; after that k2 blue balls are added and then one red ball is added and so on,
finally, kn blue balls are added and the last red ball is added. So, n is the number of red balls,
k1 + k2 + k3 + · · ·+ kn = m - the number of blue balls. How many ways are there to place m blue
balls in tube?

Bibliography

[1] ***, Handbook of metacognition in education, eds. Douglas J. Hacker, John Dunlosky, Arthur
C. Graesser, in The educational psychology series, Routledge, 2009, 462 p.

[2] Polya G, Hoe to Solve It. A New Aspect of Mathematical Method, Second Edition, Princeton
University Press, Princeton, New Jersey, 1975.

[3] Maher CA, Powell AB, Uptegrove E, Combinatorics and reasoning: representing, justifying
and building isomorphisms, Springer, New York, 2011.

[4] Woods Donald R, Notes on introductory combinatorics, Stanford University, California, 1979.

Asupra unei ecuaţii Diofant
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Un subiect important ı̂n teoria numerelor este studiul ecuaţiilor Diofant, ecuaţii pentru care
sunt permise numai soluţii ı̂ntregi. În [1] sunt prezentate soluţiile ecuaţiilor

x2 + y2 + z2 + t2 = w2, x2 + y2 + z2 = w2, x2 + y2 = w2.
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În lucrarea dată se cercetează ecuaţia Diofant de forma

x2 + y2 + z2 + t2 + v2 = w2 (1)

Soluţia (x0, y0, z0, v0, w0), a ecuai̧ei (1) se numeşte soluţie primitivă, dacă
c.m.d.c(x0, y0, z0, t0, v0, w0) = 1. Se arată,că soluţiile primitive ale ecuaţiei (1) sunt date de for-
mulele:

x = m2 − n2 − p2 + q2 + r2 + s2,
y = 2mn+ 2pq,
z = 2mp− 2nq,
t = 2nr + 2ps,
v = 2ns− 2pr,
w = m2 + n2 + p2 + q2 + r2 + s2,

unde m,n, p, q, r, s sunt numere ı̂ntregi pentru care c.m.d.c(m,n, p, q, r, s) = 1, iar toate soluţiile
ecuaţiei (1) sunt date de formulele:

x = (m2 − n2 − p2 + q2 + r2 + s2)k,
y = (2mn+ 2pq)k,
z = (2mp− 2nq)k,
t = (2nr + 2ps)k,
v = (2ns− 2pr)k,
w = (m2 + n2 + p2 + q2 + r2 + s2)k,

unde k este un numar ı̂ntreg

Bibliography

[1] R.D. Carmichael, Diophantine analysis, New-York, 1915,Add. John Wiley and Sons.

Implementarea algoritmilor de rezolvare a problemelor din
combinatorică
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Universitatea de Stat “A. Russo” din Bălţi
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Deseori apar următoarele probleme: de a alege dintr-o mulţime oarecare de obiecte – numite
elementele mulţimii – submulţimi de elemente care posedă anumite proprietăţi; de a aranja ele-
mentele uneia sau a mai multe mulţimi ı̂ntr-o anumită ordine; de a determina numărul tuturor
submulţimilor unei mulţimi, constituite după anumite reguli. Deoarece ı̂n astfel de probleme este
vorba de anumite combinaţii de obiecte, ele se numesc probleme de combinatorică. Domeniul
matematicii care studiază astfel de probleme este combinatorică. Combinatorica are o importanţă
considerabilă pentru teoria probabilităţilor, cibernetică, logica matematică, teoria numerelor, pre-
cum şi pentru alte ramuri ale ştiinţei şi tehnicii. În lucrare sunt cercetate avantajele aplicării
elementelor din combinatorică la rezolvarea unor probleme practice şi este elaborată o aplicaţie de
rezolvare a unor astfel de probleme.

Au fost cercetate şi rezolvate un sir de exemple tipice:

• aplicarea binomului Newton;

• generarea de permutări, combinări, aranjamente;


