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Time Complexity Space Complexity
O(N * L * L)
Redis O(L) (should be better since there
] could be many collisions)
| Trie O(K * L) O(N * L *R)
Trie with hashmaps | O(K * L) O(N * L)
TST O(K* (L +log N)) [O(N *L)
N = # number of words L = # average length of words

K = # number of matches we wish to return R = # size of alphabet
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public class Node{

public Node
public Node
public Node
public char
public long
public long

right;

left;

middle;

val = EMPTY;
weight;
maxSubWeight;

public String word;

@0verride

public String toString(){
StringBuilder sb = new StringBuilder();
sb.append(val + " ");
if(middle != null)
sb.append(middle.toString());

if(left

= null)

sb.append(left.toString());
if(right != null)

sb.append(right.toString());
return sb.toString(Q);

}

@0verride

public String toString(){

return root.

}

toString().trim(Q);
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private void insert(String s, long w, Node n, String word){
//get first character
char first = s.charAt(@);
if(n.val == EMPTY){
n.val = first;
i
//if maxSubWeight < weight, make max = weight
if(n.maxSubWeight < w){
n.maxSubWeight = w;
}
if(first == n.val){
if(s.lengthQ) > 1){
//insert tail of s in middle
if(n.middle == null)
n.middle = new Node();
insert(s.substring(l), w, n.middle, word);
} else {
//if s is length==1, this is the last character
//if val = first and weight is > @, then this word has been inserted
//already, throw exception
//otherwise, set val = char and weight = weight
n.weight = w;
n.word = word;

} else if(first < n.val){
//get left node
//if left is null, make it a new node
//insert whole string into left
if(n.left == null)
n.left = new Node();
insert(s, w, n.left, word);
} else {
//otherwise do the whole process for right
if(n.right == null)
n.right = new Node(Q);
insert(s, w, n.right, word);

B =X#ERE insert B



private Node findNode(String s, Node n){
if(s.length() < 1)
return null;

//get first character
char first = s.charAt(@);

if (n==null)
return null;

if(first == n.val){

if(s.lengthQ) > 1){
//keep looking down middle
return findNode(s.substring(1l), n.middle);

} else {
//if s is length==1, this is the last character
//return the weight
return n;

}
} else if(first < n.val){

//otherwise, look in left for whole string
if(n.left == null)
return null;
return findNode(s, n.left);
} else {
//otherwise do the whole process for right
if(n.right == null)
return null;
return findNode(s, n.right);

Bfh =X#EEWK find B

BT = XA RN A =AY, FrDIRATERAT T sl N AR, R 7 s A
AR S U R R T, SFTERT) HAZHERB sk 0K T,

BAME 2 BT, 5555 AB, ABBA, ABCDAIBCDHH A F| = Y EMH, LA
i N T AT ERAB, 5 A T N AR ABCD,  H1T-ABCD 5 ABF M A (I BT ZAB,  Fir LACTS #4
#EAFfERIBIICenterChilds, DFfERICHICenterChildA; 244d NABBAKY, HT-ABBASAB
HHFEFIFETZEAB, BT/ TF£FC, FrUBfEfEHICHILeftChildH s 43di ABCDIY, H T
FIBRTF4FA, FrLABAAi#E EICHIRightChildH.



A

o TR PR, | PR— 4

> fed @)

[ arsrsrsy onorogs ounnmeers]
BN =ZXHEER

TR 2 BN 8 (O 2 00 = XA R G54, o T IR A, 2 o
VLA BE WL 45 N3 = SO 2R b, JC R L %4 - BB N, 75 T 2 T 35 A Tr e
TR 2B R, WK H AR A . 2RI TT LA SR — 27 ok SeB T
W1 = SR

TR 75 T I T S S NI, S OB, 326007 202 i o
R ATH . S3 S A RR T G 8 PA0 1 = YA R B, 7 LATRA @it e — A
HEFF I O O R I, FEAE MR Do TR G 80, 5B AR 48 A sh A, AT LA 6
R 1 = XU

5. B AR B i A&

5. 1 /R R 2 H40 375 iy b 2
SN B TS E SIS affiliations. authors. conference. field. journal 3£ 5 28%f
i, PUFRATEESL 1 5 AN TST, 7 ailtd NIX 5 K3 . RN, 73Hl7E 5 A TST
&, H authors FELLEKR, KZE 73 TAMMER, HAMEILTHZ) 3 75545, ik
bR RAE TS TR

5.2 HAZ A A
HIEETEEFERZ R . AT RREL R, EERB, RATEEE S SN E
£ 1D, M ID X3R4 fEs . thn, FdREHAEZ MEF AR “tao wang”, 1E
FEANEME, AN “tao wang: S80FBE6B7”. “tao wang: 7DAE408A”. “tao wang:
TFIDITIB” o HH FHIAN “tao wa” I, WERHBITAUSAA “tao wang” HIFEH, I



PLID fnBAIX 73, B R W

"authors™:[

{

"AuthorID":"80F5E6B7",

"AuthorName":"tao wang”,
"PaperCounts":"tao an:7ED7DAES8"

"AuthorID":"7DAE408A",

"AuthorName":"tao wang”,
"PaperCounts":"2344"

"AuthorID":"7F9D979B",

"AuthorName":"tao wang”,
"PaperCounts":"1227"

"AuthorID":"81B85205",

"AuthorName":"tao wang”,
"PaperCounts":"817"

"AuthorID":"8549B91E",

"AuthorName":"tao wang”,
"PaperCounts":"540"

"AuthorID":"852D6A16",

"AuthorName":"tao wang”,
"PaperCounts":"416"

"AuthorID":"80CBOBA7",

"AuthorName":"tao wang”,
"PaperCounts":"338"

"AuthorID":"854CF78C",

"AuthorName":"tao wang”,
"PaperCounts":"300"
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B AP AEMER “xinbing wang”, {HEIEHMAREIAN “xinbnig”, ik
FEn AR R T, RARARE KRR, FATR E A RZ MR DL T WK [
MERLR . RRBARM 7 HAMT53%, WNE ZAFRITHR, KA s i s P
AHIFRATH R, ek 2 R EAUEHET . %I “xinbnig” I, £ (json
B, TRED WF:
"authors™[

{

"AuthorID":"7EODFF97",

"AuthorName":"xinbing wang”,

"PaperCounts":"311"

"AuthorID":"7D928FFE",
"AuthorName":"xinbing zhao",
"PaperCounts":"162"

"AuthorID":"80873A46",
"AuthorName":"xinbing yu",
"PaperCounts":"117"

BRHR: AP EERMA T EANER, WWHPMACN “xinbinng”. [FIFERAH 5%
(75 20 AER AN TR A6, FEMIER 280747, JHER, RIRA S - Z4% A “xinbinng”
I, SR
"authors™[

{

"AuthorID":"7EODFF97",

"AuthorName":"xinbing wang”,

"PaperCounts":"311"

"AuthorID":"7D928FFE",
"AuthorName":"xinbing zhao",
"PaperCounts":"162"

"AuthorID":"80873A46",
"AuthorName":"xinbing yu",
"PaperCounts":"117"



5.4%FF middle name HJAbFE.
— U PR SE N middle name AN KA, F4F R 4idfF first name A1 last name,
FrlfEf Z it e, T|EFZEBEIH A TRA KA niddle name. VMEF “brian e
whitacre” ANfl, AP AEER SN “brian whit”, 1285 T middle name. FAIME R
TNERAE TG AR R F AT R . S R AHA B RA e, i1
TERXAN G ARG 26 NFEEHATH R S5 “brianwhit” &, SR
"authors™[
{

"AuthorID":"7EE6750B",

"AuthorName":"brian w whitcomb”",

"PaperCounts":"104"

"AuthorID":"78151475",
"AuthorName":"brian hitsman”,
"PaperCounts":"56"

"AuthorID":"00016A3E",
"AuthorName":"brian e whitacre”,
"PaperCounts":"51"

"AuthorID":"7D40AD69",
"AuthorName":"brian r white",
"PaperCounts":"51"
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N = # number of words

K = # number of matches we wish to return

L = # average length of words
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