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The dotted boxes represents interfaces,and the solid boxes are regular(concrete)classes.The
dotted lines with hollow arrows indicate that a particular class is implementating an interface.The
solid arrows show that a class can produce objects of the class the arrow is pointing to.
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The size, isEmpty, get, set, iterator, and listlterator operations run in constant time. The add
operation runs in amortized constant time, that is, adding n elements requires O(n) time. All of the
other operations run in linear time (roughly speaking). The constant factor is low compared to that
for the LinkedList implementation.
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Each ArrayList instance has a capacity. The capacity is the size of the array used to store the
elements in the list. It is always at least as large as the list size. As elements are added to an
ArrayList, its capacity grows automatically. The details of the growth policy are not specified
beyond the fact that adding an element has constant amortized time cost.
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Insert 2,000,000 nodes with random values
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Insert 2,000,000 nodes with random values

_ - . - Randomized ) Perfect
[ype SBI1 AVL [reap BST Splay BST
AVErage | 15415 | 193285 | 26,5062 | 255303 371953 | 189514

Depth
Height 24 24 a0 53 78 20
fimes of 1} 5ce017 | 1395900 | 3993887 | 3997477 | 25151532 ?
Rotation
Insert 2,000,000 nodes with ordered values
. - . - Randomized ) Perfect
lvpe SB1 AVL Ireap BST Splay BST
AVerage | 19514 | 18.9514 | 256528 | 262860 | 9999995 | 18.9514
Depth
Height 20 20 51 53 1999994 20
fmes of | 1 999979 | 1999979 | 1999985 | 1999991 0 ?
Rotation

SBT JfA & Red-black tree, PN LA WE 247 5 e ?

F I AR 230t Hash XX We, AN TS T 12X, 4R e, 4k 45 )

Map

X Map HITHE S S B —AN 2L fF) 44 1) Retrieval on the secondary keys, 244 ff) AN AL &

RXANANEF R P (0 44 1] 3B A IX A 44008 5 I S BOR.

=P

RGN 22 4E 4 — A 24 ) A e 03 A AR BB B 7 B4R S 12 T, AR HL AR e, 1 il B
SR 5 SR
PR AR IX DUFPF B R U I BRAT TG — 4545 B, v] DUR SR 50l B2 5 P 4% A5
S e, DU SR HE.
X A S B R XA AN TS AN ), 5 30 T HashX X Fl Tree XX P FPEE A 1) 72 41
TreeXX:
A DL e 8P IR R AL
i 1 AT 2 A ) AF R E a(ge) l~age 1, 1% fE p(ay) l~pay r, A& H H 0 ££
m(onth) l~month r, & 1] #t & % 7 3 4 A Fx # L ¥, 23 5 1 7 &
[a_La r]x[p_Lp_r]x[m_Lm_ r]AHAC 1) &G s AR HEAN i A
T A 1] UL A2 B TLART (1) 28 i i) i~ 1 AT X 3 A K
SR p(ay) 55 Bl e A2 AR, T AIRATIAS e ] — 2 e BOR SR IR il 25 2% 1) AH &, 34T



e R 45 R R ZE D R DA KR A R

H HTIAT 0 4584 /2 k-d AR i 4 DX 3

TN a7 ELE DO T SRR ZEA 2T PR 54 AR B AN A B0 S 2 5 A7 AR X R
— ri(ab).

K-d B2 A AR b o s Rl i B A /e A 1 R EAT 1) ek
JEWE? I T BAT 7B s, B e mi e A MRS x ARbR =70, A 234 A_LA 2 A
TR, BT RARUBEA T 44 y AAR =03 (2), B A B kAT L B4 5

PRI, A 24K a,b.

& ‘-m% Qhﬁ-

vy 2 DX IR < BT SRR U, 3 K K-d R R 28 () P BRSO FAE D — A Ly Ak bl 23
(5 B = 73 B LR B

binary search tree on \ /
a-coordinates /

Tasson (V

binary search tree

on y-coordinates

AN TERE JRA TR Y4 ey B L L R A
Oh my god!

HashXX:
Sk b I A 1 A AR R T A N AR A sk O FRAT T A SR FH AR & 4 ] 2 A e
I E N



SR FRAT T AR B — AN 2R 5 H(n,n2,...,nk), SR A i LA 2 k 4E X 3 1 —
A

So easy?
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