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o I(xy) =1(x) + I(y), xfyEF = -
e 1IFAH

WP(Y)®RR: BIEXET Y, BAIxy) =10+ 1) -

EMLER: S3xET I, MBI =100 +1(0) .

HIALE: BRIKPY)RE, agTF I, EEP(ya) AE.

Hl: 3xETF ", mAlKxya)=I1(x) + I(ya)
PY)RE, I(xy)=I1(x)+I1(y)
I(xya)=1(xy)+1=1(x) + I(y)+1=I(x) + I(ya)
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function gcd(a, b) // a>b>0, a>0
If b=0
return a
else
return gcd(b, a mod b)

o TRIARIAR AT
o IBIAFVANIEAME (IR 25 [E])D
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B BYE: il 1 :
o JNIEIEIo]FN: How many moves are need to move all the
disks to the third peg by moving only one at a time and
never placing a disk on top of a smaller one.
I void hanoi(int n,char one, two, three)
______ i ¥ Mone B (5 Blitwo £ Flthree

| ] ! 1
L . —— L
P & > \

void move(char x,char y);
if(n==1) then move(one,three);

else {
hanoi(n-1,one,three,two);
T(l) =1 move(one,three);
T(n) _ 2T(n-1) +1 \ hanoi(n-1,two,one,three);




S GIERIRERIRE

T(n)=2T(n-1) +1
2T(n-1) =4T(n-2) + 2

sT(n-2) =8T(n-3)+4 > T(N)=2"-1

202T(2) = 20T (1) + 212




BB Fl 2

e Cutting the plane

e How many sections can be generated at most by
n straight lines with infinite length ?

L(0)=1
L(n) = L(n-1) +n

Intersecting alt

existing lines .

most sections as{ h




Solution of Cutting the Plane |°

L(n) =L(n-1)+n
= L(n-2)+(n-1)+n
= L(n-3)+(n-2)+(n-1)+n

= L(0)+1+2+.4...+(n-2)+(n-1)+n

A L(n) =n(n+1)/2 +1



BBYE: fll 3 1
Josephus Problem

e Live or die, it's a problem!

e Legend has it that Josephus wouldn't have lived to
become famous without his mathematical talents. During
the Jewish Roman war, he was among a band of 41
Jewish rebels trapped in a cave by the Romans.
Preferring suicide to capture, the rebels decided to form a
circle and, proceeding around it, to Kill
remaining person until no one was left. But Josephus,
along with an unindicted co-conspirator{ vanted none of
this suicide nonsense; so he quickly cal ted where he
and his friend should stand in the vi[iud le

We use a simpler version:}

“every second...”




Make a Try: for n=10




For 2n Persons (n=1,2,3,...|):

\ , npersons Ieft\ //
\\ K ) xk/_l \\ x/
kK+1.0~ Klz k+3 x ~ xk:—]_ k-1

The solution is: newnumber (J(n))

And the newnumber(k) is 2k-1



And What about 2n+1 Persons (n=1,2,3;..

2n+1x o xl\ Kz\

ZnX/ XI’z 2n+«lX'—K3'X5
/ \ 2n-1§’ K<
| IQK \
\\ / do the same: \\ /I
\\K K .7 npersons left \ ’ /
k+1-0.~ KE' -1 Kk+3 . Kk+§k 1

The solution is: newnumber (J(n))

And for the time, the newnumber(k) is 2K+1



Solution In Recursive
Equations

(=1
[In)=2]n|]-1, foanzT
n+1)=2]n)+1, fornzl



Explicit Solution for small n’s

234567891011 12131415

1311357135 7 9111315




Eurekal

If we write n In the formn =2M + |,
(where 2™ is the largest power of 2 not exceeding

n and where | Is what's left),
the solution to our recurrence seems to be:

[(2"41) = 21+1, form=0and0<1l<2™
As an example: J(100) = J(64+36) = 36*2+1 =73



Binary Representation "
e Suppose n’'s binary expansion is :
n = [bm I---]11'1—1 . -b1 bl:":ll
e then:
n = (1bm_1bm_2...b1bolz.
l = (0bp_1bm_2...bybol2,
2l = {—bm—l bm-2...b1bp0)2 )
214+ 1 = {bm—l bm—l -b1 bﬂ' 112 g
I[r” — {bm—l bm— -b'l blil" bm]l



