Assignment 1
due date: Monday, July 5th, 2010.

The following is a list of some drill questions. The five problems marked
with (*) is your assigned homework.
Sums of powers of consecutive integers.

L. ZZ:lk:%:é’l

ZZzl k? = w = s (see above)

Do kP =si

Zk:l k' = %

Sop k5 = 1s3(2n? 4+ 2n — 1)

(*) Yohoy kC = £52(3n +6n° —3n + 1)
oy kT = 1s3(3nt + 6n® —n? — 4n +2)

52(3n% +3n — 1)

o N o R W N

Sopeq k8 = ts2(5n° + 15n° 4 5nt — 1503 — n? + 9n — 3)

Sums of powers of consecutive odd integers.

LY (2k—1) =

2. Zk 1(2k — 1)? = % (4n® —1) = 0y
3.0 2k —1)3 = (2n -1)

4. 302k — D)t = Lop(120% - 7)

5. (%) k1 (2k - 1) = 1o(16n* — 200 +7)
6. >p_i(2k —1)5 = Lloy(48n* — 72n% 4 31)
Divisibility.

1. 2[n? —n

. 6ln%—n
. 30[n® —n
. 42In" —n

910" — 1

2

3

4

5. 546|n'3 —n
6

7. 12]10" — 4
8

. 11]10m — (=1)"



9. 101]10%" — (—=1)"

10. (*) 1001]10%" — (—1)"

11. 7103+ — 3(=1)"

12. 13|103" ! + 3(—1)"

13. 14]103"2 — 2(—1)"

14. 5210372 4+ 4(-1)"

15. 11]20n+1 4 32n+2

16. 10/2*" — 6

17. 41]5 . 72(n+1) 4 93n

18. 25[27+23" 4 5n — 4

19. 169|3%" — 26n — 1

20. 11]50m+1 4 45n+2 4 35n
Bernoulli inequality and some of its generalizations.

1. a)” > 1+ na, a > —1 (Bernoulli, 1689)

2. (1 anzl—l—na—&—@a%azo

(1+a)
(1+a)
3. (1+a)" > 1+na+ 22g? 4 2=D0=2 3 g 5
(I+a)/"<142 a>-1

(1+a)

a) > 14 ot a > 1
6. (*) 1+a)*V/">14+(1+21)a,a>-1
7. 1+a)t™/m > 1+ (1+ 2)a, a> -1
8 (1+a)/1>1+2a,a>-1,p>q¢>1
9. (1+a)P/1<142a,a>-1,1<p<gq
Fibonacci sequence. Set
ug = 0, u =1,
Up4+2 = Up + Up41
1. ZZ:O Up = Upao — 1

n
2. Zkzo U2k+1 = U2n+4-2



10.
11.
12.
13.
14.

15.

Do U2k =

2n

U2n+1 — 1

k:O(fl)kuk = U2p—1 — 1

AL (1) Ry, = ugy, + 1

n 2 _
Zk:() Uy = UnUn+1

2n—1 _ .2
D ko UkUk+1 = U3,

(*) Un—1tns1 — u% = (="

Un+1 = UnUn—m + Um4+1Un—m+1, 1 >m > 0

— 22 2
U2p41 = Uy, + Un+1

— 2 2
’UJgn—un_,'_lf’lL

n—1

_ 3 3 3
U3n = Uy + Upy1 — Up_q
4 _
Uy = 14 Up_2Up 1 Upp1Un42
Z" Uk4-2 — _u3z Un+4
k=0 upt1up+s UL U Un+42Un+3
aniﬁn

Un = —5— 5~

, where o i 8 are two distinct solutions of the equation

22 =x+1.



