Sigma zapis, binomni teorem i matematicka

Zadatak 1

indukci J a Napisite sljedece izraze pomocu ¥ notacije:
a) 10+20+40+---+5-2"
MATEMATIKA ZA EKONOMISTE 1
b) 12-2+22.3+3%.4+4---4+n* (n+1)
c) 32 4+4+4.5+52.6+---+(n—2)2-(n—-1)
Damir Horvat d) —4-8-12— ... — 4k
FOI, Varazdin
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a 1 .
) 10+204+40+--45-2"=> 5.2
NN
Z gréko slovo sigma 5.9l §.92 §.93
b) n
n 12.2422.343 44+ (n+1) =) K (k+1)
atamtat ta=) a ;
k=1
—n C) n—2
31+32+33+-..+an—;a/ 324+425+526++(n—2)2(n—1)22k2(k+1)
= k=3
aat+atat+---+a,= EN °
T ; P 4442 5452640+ (n—2%(n-1)= (k—2)(k—1)
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Rjesenje

4
d) a=3 [
—4—-8—-12—--- —4k=—44+(-8)+ (—12)+ - -+ (—4k) = a=3 a=4 a=5
k
Jj=1 b) 22i+2:23+24+25+ +2n+2:8+16+32++2n+2
= 2N
i=1 i=2 =3 i=n
4/20 6/20
n+2
Q) (2k—1)=9+11+13+---+ (2(n+2)—1) =
Zadatak 2 k=5 / [ \ r
Napisite sljedele izraze bez X notacije: =5 k=06 k= k=n+2
5 no =0+ 114134+ (2n+3) ——~
a) Do’ b) >_2'"? n
! i=1 Z(2j+3)
j=3
n-+2 n—1
<) Z (2k — 1) ) Z A Napomena
k=5 J=2 n+2
» 2k—1=10+12+14+ -+ (2n+4) -1
SN
=5 k=6 k=7 k=n+2
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Binomni koeficijent
n povrh k
n_>o (n)W/JJ\H n! (n) n(n—1)---(n—k+1)
n—1 = —
- k k! — k)! k 1-2---k
d) ax = akx + akx + ax + +ak:(n—2)ak (n )
j=2 T
J:2 J:3 J:4 J:n—]_ Primjel’
6) 6! _ 6! _4!-5-6_15
4)  41-(6—4)  41.20 4.2
6 :6-5-4-3:15
4) " 1.2.3.4
8/20 10/20
n\ n! n\ n-(n—1)---(n—k+1)
n faktorijela k) k- (n—k)! k) 1.2...k
n\ n! _n _1
nl=1-2-3---n, neN 0/ O0'-(n—0) 1.n
n n! (n—1)!-n
3! = =n
—_—A 1 1'([7—1)' (n—l)'
51=1.2-3-4.5=120
—
41 m_n_
(1) -1
n=(n—-1)!-n n=(mn-2)-(n=1)-n m _ n' __n —1
n nl-(n—n)! n!- 0!
e Po dogovoru je 0! = 1. n :”'(”_1) "2'1_1
n 1-2---(n—=1)-n
9/20 11/20




Binomni teorem

Svojstvo simetrije (a+b)" = (”) Sk pk neN
k Y
k=0

—

6 6\ 65
g = — = k:
2
100 \  (/100\ 100-99-98 2 _ 2\ 2mkpk — (2) 200 o (2N otpt o (2) 02
< )_( )_—_161700 (a—l—b)—Z(k>a b_(o)ab+ L)abt () =

(2
()

100 — 97 3 1-2-3 "o
- —_— [ [
k=0 k=1 k=2
= 2> +2ab + b?
12/20 14 /20
Pascalov trokut (Z) + (k n 1> = (Z+ 1) Zadatak 3
1 + + Pomocu binomnog teorema raspisite i sredite binom (\3/)_( + x2)4.
RjeSenje
3 2\4 4\ 324/ 2\0 4\ 323/ 2\1
(Vx4 x?)" = 0 Ix () + ) IxT () +
4 4 4
T (2) )+ (3) )+ (4) IRO()
=1- %-1—|—4xx+6x3x—|—4x3x+11x
4 3 14 19 8
=x3+4x° +6x3 +4x3 +x
1 1 - -
VXM = xn (Xm> = xm XM x" = xmtn
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Neka je P(n) tvrdnja koja ovisi o n € N.

Zadatak
Pomocu binomnog teorema raspisite i sredite binom (5’/} — x2)

Rjegenje
(5 () = (o) 4 () ¢ (3) () +
# ()R (§) I () 95 () -

2 1
].-X%-1—4-X-X2+6'X§~X4—4~X§-X6+1-1-X8:

=x3 —4x°>+6x3 —4x3 +x
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e P(1) je istinita tvrdnja.

e Ako je P(k) istinita tvrdnja, tada je P(k + 1) istinita tvrdnja.

P(1) = P(2) = P(3) = P(4) = P(5) = P(6) = - --

Zakljucak
P(n) je tvrdnja koja vrijedi za sve prirodne brojeve.
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Zadatak 5

()" = x"y

n
(Xm) — xmn

n

Zadatak 4
) g o 3 5
Pomocu binomnog teorema raspisite i sredite binom <x2 y+ y‘l) .

RjeSenje

3 1)\°
by +r7)

+ ()6 () 6?0+ () i) o)+

DokazZite matematickom indukcijom da za svaki n € N vrijedi

4+20+48+ - +2n(3n—1) =2n*(n+1).

RjeSenje

e Baza indukcije: n=1
4=2-1%-(1+1)
4 =4

e Korak indukcije

5
' (5) (x2y) () = 1-x2y5 1450y 410 x3y% -y 2 4
Pretpostavimo da tvrdnja vrijedi za neki n € N, tj. da vrijedi
3.2 -3 3 —4 5
+10- 5y y P+ 5 x2yy T 411y = 4+20+48+ -+ 2n(3n — 1) = 2n%(n + 1).
= X%y5 + 5X6_y3 + 10)(%)/"— 10X3y—1 + 5X%y_3 _'_y_5
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44204484 ---+2n(3n—1) =2n*(n+1)| desna strana za n+1
2(n+1)*((n+1) +1)

2(n+1)*(n+2)

Zelimo dokazati da tvrdnja vrijedi za sljedeéi prirodni broj n+ 1.

4420448+ --+2n(3n—1)+2(n+1)(3(n+1)—1) =

pretpostavka indukcije

=2n*(n+1) +2(n+1)(3n+2) =
=2(n+1)(n*+(3n+2)) =2(n+1)(n*+3n+2) =

=2(n+1)-(n+1)(n+2)=2(n+1)*(n+2)

ax? + bx + ¢ = a(x — x1)(x — x2)
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