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2se Ff LH—r—vl&HChﬂJ =il L& ptr = right T<naily{
+e4/"-f: Mia (r{-f—a rf;k?f“ Chll),
N prr B d 25 78 -4 £
P oot = fewp >docfa. //tﬁzi«,-
Punove (ptr- door, ptr =riglt Childl) ;i pt ”53’?”“7” wmf'}
dsed nptr 5k RBT 734
-feawf:-z/ﬁh
if (pre> lefeChild ==nwull)
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Big Oh Example
* Basic idea P s
: « Let i n)f@g(n)ﬂ‘ then £ Uhospital’s
-f(n) € O(g(n)) if for sufficiently large input n, b
¢(n)2 f{n) — fg0(g), since 9
QCMO G170 wehwe Lony < ¢ lﬂ——nz = lim _n_=1imL—_-+oo
. Def'nl‘tion o “8 N” i J 4 ]C‘ - g' )Tl logn n—00 logn n—o00 "1;2
S Givine e N R+
“;lmgé N-R, then O(g) is the set of fN-R, ~g€0(f), since
such that for some ceR* and some N,
ny€ i nlogn  logn 1
n-0 p2 ‘HIL s L =)
e 00 nin2

Jfin)<cg(n) for all n>n,
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Asymptotic Order

» Logarithm logn
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logne O(n?) for any a>0 234y 1%y %

* Power n*
n*e O(c") for any c>1 ’% It ¥ A

¢ Factorial n!/
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- f(n) € .Q(g (n))if for sufficiently large input n,
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Recursion in Algorithm Design

—

» Counting the Number of Bits
— Input: a positive decimal integer 7

— Output: the number of binary digits in #’s binary
representation

Int BitCounting (int n)

1. If{n==1) return 115

0 =
2. Else 49 ={ b
3. return _@ggounﬁng(&dju)@

T(Ln/Z_DH n>1
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Node *find(root, X) /2 @ #reg s 4

PAEIPHR R TAEE DO IR AL
IXER A, A
root->left == NULL /R FX, I2MIEILXEIro0t 25 TFE IR AC 09158
root->right == NULL)

>left = find(left->left, X); Jaemm
retum splayRotate slash_Lefi(root);  //—msest

i
else if(X > left->data)
i
lefi->right = find(lefi->right, X);

return splayRotate_Zig_lefi(root);

return splayRotate_single_left(root):
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/~ S ) i Binary heap ~ Fibonacci heap
% #ﬂt ' 3%“*} i’T?ﬁ'f’ﬁ © Make ~Heap (), Insert (H, %) . Miutmumlt). Extract ~MinlH). Vnian (M, Hz) Procedure (worst-case) (amortized)
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¢ T RTUARASTFLER EXTRACT-MIN O(lgn) O(lgn)
o FAAMYFERE—~—TRaER L UNION On) o)
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o SRR CBANEIF
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+ &z (Null Path Length, NPL) if(h1.data <= h2.data)
o FFERX, Npl(X)RX29MXE—A~RATBAH—F L REY R HRERE, {
Node * hrl = Merge(h1->right, h2);

. Npl(aullys-#-1 if(NPL(h1->left) < NPL(hr1->npl))

{/*saag*/ hl->right = h1->left; h1->right = hrl; }
* Npl(x) = MIN(Npl(x->left), Npl(x->right)) + 1 else
hl->right = hrl;
o FFRFOTH|FEma LA, ENPL30 h1->npl = NPL(h1->right) + 1;
return hl;
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ARFFFHETERGNpl, B2 CRYENRE

o FFEXEPEETEAX, Npl(X) = Npl(X->right) + 1

W kBT BRSO R AT 557 Iy e 1 9B



8. 1l Gk PFSBH A IR
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de(G,V) A vertex must in one of the status:

Mark v as “discovered”. |.

undiscovered, discovered, Finished

A IR T R K 2 3 L T = ARES

For each vertex w that edge vw is in G:

If w is undiscovered:
dfs(G,w)
Otherwise:

That is: exploring vw, visiting w,
exploring from there as much as
possible, and backtrack from w
tov.

“Check” vw without visiting w.

Mark v as “finished”.
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