debug Q7

1. ArraySum: T8 — B AN

bug: sum = arr[i], should be sum += arr[i]

2. CountOccurence: £tiT EEERE AP B IMANREL

bug: while loop Ml i++

3. CheckGrade: tRIEE D HI D EITHEGPA

bug: ¥U|i‘ %1’—? “11” should be “&&”

4. RemoveElement: BIFfEAHISEMETTR, BHEENIREIREA

bug: #tfTarr[i++] should be arr[i+1]

public static int[] removeElement (int arr[], int index) {
int i, j, len = arr.length;
if (index < len) {

for (1 = index; 1 < len - 1; i++) {
arr[i] = arr[i+1l];
}
int rarr[] = new int[len - 1];
for (i = 0; 1 < len - 1; 1i++) {
rarr[i] = arr[i];

}

return rarr;
} else
return arr;

}
5. DigitCount: JE— P EEBE A BRI EENREL num%len(num) == 0 or != 0
bug: BEREREMRENREREMTEnnES— 1 EEFERMTE N nungzFLH T 0

public int find(int num) {

int count = 0;

while (num != 0) {
num = num/10;
count++;

}

return num%count;

}
6. Sort Array
public static int[] sortArray(int[] arr) {
int len = arr.length;
int small, pos, i, j, temp;
for (i = 0; 1 <= len - 1; 1i++) {
for (3 = i; 7 < len; Jj++) {

temp = 0;

if (arr[i] < arr[j]) {
temp = arr[i];
arr[i] = arr[jl;
arr[j] = temp;

1
1
return arr;
1
7. Sort Array 2



public static int[] sortArray2(int arr[]) {
int i, max, location, j, temp, len = arr.length;
for (1 = 0; 1 < len; 1i++) {

max = arr[i];
location = i;
for (3 = 1i; 7 < len; J++) {
if (max < arr[j]) {
max = arr[j];
location = 7J;
}
}
temp = arr[i];
arr[i] = arr[location];
arr[location] = temp;

}

return arr;
}
8. replace values # A KENR B BEFICTT R L, TERAL KO0

bug: for loop EBHJ i <= len j <= len B <= M <

public static int[] replaceValues (int arr[]) {
int i, j, len = arr.length;
if (len % == 0) {
for (i = 0; 1 < len; i++) {
arr[i] = 0;
}
} else {
for (j = 0; 37 < len; j++) {
arr([j] = 1;

}

return arr;
}

9. reverse array
{Bclassi & FEAEsort array
bug: arr[len-1] BB arr[len-i-1] forfEMEMlen +=1F%ig
public static int[] reverseArray(int[] arr) {

int i, temp, originallen = arr.length;

int len = originallen;

for (1 = 0; 1 < originalLen / 2; i++) {

temp = arr[len - 1 - 1];
arr[len - i - 1] = arr[i];
arr[i] = temp;

// len +=1;

}

return arr;

}
10. EvenOdd pattern

forfBIR IR ATE =S
public static void print4 (int num) {
int i, print = 0;

if (num % 2 == 0) {

print = 0;



for (i = 0; 1 < num; i++) {

System.out.print (print + " ");
print += 2;

}

} else {

print = 1;

for (1 = 0; 1 < num; 1i++) {
System.out.print (print + " ");
print += 2;

}
}

11. Manchester: EIN—1N01%14H, %t manchesterfghld (RiZE—elemBifyE= 20
bug: BEEM—THENED, IBHENEQN == HK = (BE if (i == 0) 2 )
result = (A[i] == A[i - 1]); // bug

output[i] = result 2 1 : O

12. Selection sort

bug: ifBEENFIMESENEarr [(min] > arr[x],EﬂZEJZarr[min]> arr[y]

for (x = 0; x < n; x++) {

int index of min = x;
for (y = x; vy < n; y++) |
if (arrl[index of min] > arr([x]) {
y = index of min;
}
int temp = arr([x];
arr[x] = arrl[index of min];
arr[index of min] = temp;

}
}
// selection sort in ascending order Ff%
for (int x = 0; x < n; x++) {
int index of min = x;
for (int v = x; yv < n; yt++) {
if (arrlindex of min] > arrly]) {
index of min = y;
}
1
int temp = arr[x];
arr[x] = arr[index of min];
arr[index of min] = temp;
}
// bubble sort in descending order [&%
for (int x = 0; x < n; x++) {
for (int v = x; yv < n; yt++) {
if (arr[x] < arr[yl) {

int temp = arr([x];
arr[x] = arr[yl;
arrl[y] = temp;



for (x = 0; x < n; x++) {

int index of min = x;
for (y = x; yv < n; yt+) {
if (arrlindex of min] <= arr([x]) {

y = index of min;

int temp = arr([x];

arr[x] = arr[index of min];
arr[index of min] = temp;

}
}

13. insertion sort < W > & > X <
for (int 1 = 1; 1 < n; 1i++) {

if (arr[i - 1] > arr[i]) {
int temp = arr[i];
int § = 1i;
while (3 > 0 && arr[j - 1] > temp)
arr[j] = arr[]j - 11;
J——;
}
arr[j] = temp;
}
}
14. PrintPattern2
a
ab
abc
public static void print2 (int row) {
for (int 1 = 1; 1 <= row; i++) {
char ch = 'a';
char print = ch;
for (int j = 0; 3 <= 1i; J++) {
System.out.print ( (print++));
}
System.out.println();
}
}

char ch = 'a';

char print =

for(int 5 = 0; J <=1i; J++) {
System.out.print ((ch++));

}
System.out.println("");
BoS)

char ch = 'a';

I o

char print ch;
for(int 5 = 0; J <=1i; J++) {
System.out.print ((print++));

}

System.out.println (%) ;



bug: FEEIE char ch = ‘a’ EXWET for loop HI, BHFEMIF ERRIET A
NEE

15. PrintPattern3

H—EIEEL—"row number, HHEIENITEpattern, tEa0:

row number = 3AY1E, ®ifL

11
1111
111111
row number = 2891F, WL
11
1111
public static void print3(int row) {
int x = 1;
for (int 1 = 1; 1 <= row; i++) {
for (int 7 = 1i; 3 > 0; Jj--) |
System.out.print (x + "" + x);

}
System.out.println();

}
}

bug: E—RforfBIM DT AES, EMEEI T System.out.println () &RERHIT—IX
16. remove duplicates form unsorted array @A FrEM 1 + 1FA
17. ArrayZ3 5B for loop i+=2 BB i++

reasoning Q24

KIDNEY:YENDIK::MUSCLE : (ELCSUM) x—F

ASS ERT IVE NES S:SEN SSA EVI S TRE::MUL TIN ATI ONA L: (ANO LUM ITAL NIT) =F
g—f

451289:34178:132113219:21021 26 8 (BJBAZH) S—1i[-1
VALIANT:UBKJZOS:: TRANSCEND: (SSZORDDOC) +1-1
FU:DW:CX:(NR) 6 21 4 23 3 24 14 18 first 3 sum is 27

PRS, TVX, FIK, (LME) Hf% 16 18 19 20 22 24 6 9 11 12 13 5 [A ceil(A+B)/2) B]
COMPUTER PMOCRETU TELEVISION (VELETNOISI)

(RHCAI) OEST HNDA ADEH

ADF (MPR) ILN EHJ TS FF sk

STV XYA (KKT) BDE

02358101517 24 26 (35)

27 24 64 (60) 33 -3 =24 4"3-4 =60

4126181236 30 (90) X 3

157 (8)1+2/2=55+2M =7 7+2"0 = 8
1142133404 (121) 40 + 3M4 =121

59 16 29 (54) 5*2-1 9*2-2 16*2-3 29*2-4

956:794:884:(678) HER AL MUERFI20

10 74 202 394 (650) [E]FE1%1E 64

011248(16)

24576 6144 1536 384 (96) [5]IE / 4

23781314 (20)



3112545 (71) [8)FE 8 14 20 26

0,1,1,2,3,7(22) 01 +1=11"1+1=212+1=32*3+1=73*7+1=22
16 30 46 62 (82) 13+3 29+1 43+3 61+1 79+3 or 16+30 16+46 16+62=78

1 4 27 256 (3125) n*n

ADP, QTX, HKR, (STE) ?

ADP QTS HKR STE (QTS or ADPEZ2EH )

ADP =1, 4, 16=00001, 00100, 10000, fiI5HKIZERZ0

QTS =17, 20, 19=10001, 10100, 10011, fiI5AKIZERZ10000

HKR =8, 11, 18 =01000, 01011, 10010, fiI5HEZERE0

STE =19, 20, 5=10011, 10100, 00101, (US5KMEREO

JF a8 take an about-turn, turn around, = 2 Ereverse turn.

Candidate/Z B 52 T

An IT company has decided to recruit software developers. Conditions for selection of a
candidate are as follows:

The candidate should have at least a bachelor’s degree in engineering.

The candidate should have scored at least 60% marks in his/her bachelor’s degree and 80%
marks in 12th grade.

The candidate must have at least 1 year’s work experience.

The candidate should be writing to sign a bond of 2 years.

The candidate should not be more than 28 years and not less than 21 years of age as on
01.02.2012

INFF@ — P ABIRATFAE], 8T FREE2N M BXA

A manufacture company has 8 products and 4 divisions. Four divisions are lead by Alan, Betty,
Cathy, Diana. The 8 products are: mixer, iron, water pump, geyser, juicer, blender, grinder, and
heater. Each division produces 2 products, no 2 divisions produces the same product. Diana’s
division produced Geyser, Cathy’s division produces water pump. Mixer and iron are
produced by division lead by Alan and Betty respectively % 5l#4. The division that produces
mixer doesn’t produce blender.

Four questions:

Q1 if the division that produces mixer doesn’t produce juicer, which of the following statement
is true? if A - mixer (grinder or heater) B iron if B - mixer A iron

Q2 R alan4: Fmixerflheater, 3 4betty4 =1+ B iron (juicer blender grinder)

Q3 if the division that produces mixer also produces juicer,how many ways are there for
product pairs? (3! = 6) C water D geyser B iron - (blender, grinder, heater)

MR
A, B, C, D, E, F, G H are sitting around a round table. ‘F’ is two places to the right of ‘C’, ‘A’ and
‘E’ are on either side of ‘G’, ‘B’ and ‘H’ are opposite to each other. ‘C’ is facing north.

anti clock direction possible arrangement ? AHCDFBEG
what is opposite to D ? G

MR TLNE? D&G

HE#DEN? C



6 ARIH4# SGRMNAX /L EEY, GASTEEREXNEL it GASEIE— AL or £iREL
if R ZEASH[E] R HE G
if G ZZa2AR [BJAXTE M or N

M1,M2,M3,M4,M5FIW1,W2,W3, HZENTIKEDL=F—%, MIFIM3IREEHTE, MAFIW2REE
;17 418

Q1 [ RIK T M2FIM3FIW2, B r] BAKE M5 W3

Q2 [EANERM1 M2E T, BRI BAKIE M4 M5 W1 W3 or M5 W1 W2 W3

Q3 MRETHNBA, BBAEARREIL W2

™AL, C, M, N E— 1K AFEEIU TN AL, coffee vending machine is situated at one of
the corners and a restroom at another corner of the meeting hall. L and C are at either sides of
the white board, which is situated at the centre of the side which is opposite to the side at whose
corners the coffee vending machine and the restroom are located. Coordinator M is not at the
corner where the restroom is located.

WEIRIEXS A R Aemy ?

Bl EEZEXEN

L/C------ WHITE BOARD------- C/L

I I

I I

I I

M N

COFFEE RESTROOM
VENDER

Q1

1. Lily is not on the side of the hall where the white board is placed
BWLATEWHITE BOARDERIFR—M, &

2. Nina is adjacent to the restroom at one corner
E&IMNSRESTROOMIESE, EXE—CORNER, XI

3. Cathy is at the corner, adjacent to the coffee vending machine
=IHCEE—1CORNER, 3"MCORNERS5SCOFFEE VENDING MACHINE 1848, FRAAZ
COFFEE VENDING MACHINERJFABNCORNER, X

4. Mary is adjacent to the coffee vending machine, at one corner of the hall
EIM5COFFEE MACHINE 1848, EX—1CORNER, ¥

5. Lily is at the corner, adjacent to the coffee machine
BIHLIEE—CORNER, #1CORNER5SCOFFEE MACHINE#E4E, 3
Q2 which of the following pairs are at the diagonal corners

Restroom and Nina

Nina and Lily

Mary and coffee vending machine

Cathy and Lily

Nina and Mary

Conditions for appointing a distributor, for petroleum gas A;H= throughout Georgia
1 ZEZAmerican



2.21-50% (2008.9.5, 1% XM EMITHE)

3. ZHZE/PZEhigh school

4. Ef£Georgiaff5& LA _E immediately preceding the date of application
5. REFEIWA not more than $30,000

6. B T A~ =Zoil company AJdealer

7. 13%8 EE £oil companyhidealer.

8. restrictions related to annual income would not be applicable to applications working in
corporations, owned or controlled by state department. Such a case should be referred to the
Managing Director

9. for unemployed applications who hold at least a bachelor’s degree, conditions 6 and 7 may
be waived

10. if an applicant is from a rural district Z T but is not a resident of Georgia, the case may be
referred to the Chairman

Q1 WT who works in a public corporation owned by a state department, is an American.
23 years old, hold bachelor’s degree and has an annual income of $35,000. he has
been staying in Georgia for 7 years. Neither he nor any of his relatives works as a
distributor or a dealer for any oil company. 3 43managerit

Q2 Anna, a non-Georgia, American citizen, is a high school graduate with family income of
$20,000 per annum ZE, her date of birth is 15.03.1984. she does not have dealership of any oil
company nor doest she have any close relative as a dealer or a distributor. she lives in a rural
district. 33#5chairmanif

B

1. EZMOFEL S TELE HPZE/D4FEmanager

2. BI¥EE N, family A SR EEBIE5 A

3. BA58% NIRIRTFR, /A E T ESF 7 BEIRIK

4. 3%H H 2 house

5. NEE(F7EEZ{® mate spouse AhouseE

6. MMRIXAH 21, EE EmanagerfyiE, E1RZ5Finance Director

7. MR 23, B if Esenior managerfyig, iR Manager Director
8. TR 2 MIMIBIERAY, BT AL H B &4 1.

Q1 JonhxRE3M A 8B EF,fFlasenior manager 4F, —H T {F12 &,2020F Bk (BEEHH
2014 7 30),[8) 2 & &

Q2 BEREIN AHBEFE,fENmanager 55, TE115E, FiR42%5

Q3 BT LIEBRKREF/LTA, MUAKIETERERE
KBEETchildren, XEE%, tlgEB2 1% F, MAIRER4 T EF

BPM

1. AB 2 FCSHY

2. EMBAZ{]

3. "BIGPA 3.0+

4. NRZBEMBAZRAL BRI ESEM £, F EIRHR



5. ARANZEFCS,(BEECSHEX TIE3F AL, LIRHR
A2 I8 10):1E £ ARFERIKIRIP 4E1E89,GPA 4.0,/ 8 2 MBA,7£Googlef2 T 5FRITRIS, & T3E
KRR B3, MRz i%: EHRHR

BESORR, BEXRFETFMHEBMULE, MBAHEBUA L, 12FRME70% MU E, —FITIERLK,
30FMUF, X@EthAME, E_[EBARBETEZMUERRIAMES, MUBERIETEERE
EEAR (B—ZRIRRNIE, E-TcasePUHMERF GBI Bifgrade)

BuymeFINXsellf > 5E Z= 7o A W i

XBIZBuymeRFLE_F, ATRILATE LE EbooK, bike, treadmill. ERIRHREMN, LREM, &
ERERaMOADTET, ST A REEERZF LR, {EBuymest FHESEMNYIMISERIE.
INXsellR] LAE # M A 7= S A 38 7 &

A. TP RiGEZonline buying and selling Aweb-portals

buyme E{X{X AT A3 EboOK, bike, treadmilliX JLi% —F 45,

MW —X 52, Buyme R iIF L _FY @

buyme_t H &894 Rlowest price B] LAMEZE0

. BERENIALIEEL TTER

BHNRRE—THTHABRET

moow

Saira—H# X2 RSN —Ar4F 5 T, B4 E AbipolarfR SR AI[E) R EZ R —ERAT
B, FRAEEMELHNE T, ASLHAERAZN FRESE TERIRBETAEELTEIRMTE
B LR (bipolarFR BIERIEIR 2 —FIZELRIRNIBER MR EMMERTME), MERLIERRH
E,Sairati ) & R AN EEET X T XMHEAFMFImyth(FLZILA) . [ METE XS ? (1%
Sairaff Vi & A ER MM B CSHHE ER/LTETEE=THEN)

X PABEAE]

1 have Environment clearance certificate ECC

2 developed at least 3 solar products

3 none of its products made from synthetic & kpolymers
4 headquarters in Texas

5 have a grade A certified unit of its products

6 not have any legal dispute PE1E related to land or forest, pending against them

Q1 US based company, sell batteries, has ECC, currently produce two solar products, both
grade A. not use synthetic polymers, no legal case pending AN 815 (I~ fn<3)

Q2 headquarter in Texas, sell solar products including bulbs, cookers, and heaters, not made of
synthetic polymers, has ECC, products are grade A, not have any legal case pending. 15

EIRSpromotion, ZAHIAT10 &4

1. BT eSS

2. BMREELFN

3. BERGAET60

4. Group discussionfl 4k MK F65



5. Interview [ & MK T 60
6. ILILFRICH
7. F#41E30~45% 78]

8. FARAKTF60
9. NRAHE3, mHEgroup discussionf G AMET 75, interview METF70, LEikéGgeneral
manager

10. AR RHES, LIk‘Rexecutive director

—#B3E, —H66A, E_EHR%, 1 EH—E21 A 2 EEEE-EZ2A 21 22 (23)
ENEradioff, HHIRERIL T B saturation radio I§E—1" " &EREEE

delivery charge for goods bought from ABC company $30 avail {# bulk AX=H]

S5)K%8 refrigerator

what date was the car purchased by Lily 1016 - 1019 1017 - 1020 P4 II—3RAT LA
AT R F17 radius

editor writer

EXFINEE (V#X) / (V+X) only1X<Zistrue

A%B C=E D*B 1 A#D 2 C*E both false

a better sales person would be the one who is able to explain the features of his/her product in
a simple manner

BEAS (BF SR fbizarre/BTE NE151E3H)
leap year 29 common year 28



coding
import java.util.*;
overlap rectangle
public class OverLap {
// rectangle A, B
// time O (1), space 0O(1)
public static boolean check (Node topLeftA, Node topLeftB, Node
bottomRightA, Node bottomRightB) {
// 1f one rectangle is on left side of other
if (bottomRightA.y <= topLeftB.y || bottomRightB.y <=
topLeftA.y) {
return false;
}
// 1f one rectangle is above other
if (topLeftA.x >= bottomRightB.x || topLeftB.x >=
bottomRightA.x) {
return false;

}

return true;

}

public static class Node {

double x;
double y;
public Node (double x, double y) {
this.x = x;
this.y = y;
}
}
}
// return ! (Bx <= Cx || Ay <= Dy || Ax >= Dx || By >= Cy);

K closest points
import java.util.Comparator;
import java.util.PriorityQueue;
import java.util.HashMap;
import java.util.PriorityQueue;
// SOL 1
public static CPoint[] findClosel (CPoint[] arr, int k) {
if (k == 0) {
return new CPoint[0];
}
// construct a min heap to store and sort incoming dis
// initial size also can be arr.length
PriorityQueue<CPoint> minHeap = new
PriorityQueue<CPoint> (k, new Comparator<CPoint>() {
@Override
public int compare (CPoint a, CPoint b) {
double disa = a.x * a.x + a.y * a.y;
double disb = b.x * b.x + b.y * b.y;
if (disb > disa) {



}

return -1;

} else 1if (disb < disa) {
return 1;

} else {
return 0;

}
1)

for (CPoint p : arr) {
minHeap.offer (p);

}

// return the k closest points

CPoint[] rst = new CPoint[k]:;

for (int 1 = 0; 1 < k; i++) {
rst[i] = minHeap.poll();

}

return rst;

// SOL 17
public static CPoint[] findClose3 (CPoint[] arr, int k) {

}

if (k == 0) {
return new CPoint[0];

}

Comparator<CPoint> cmp = new Comparator<CPoint>() {
public int compare (CPoint ol, CPoint 02) {
double dl = ol.x * ol.x + ol.y * ol.y;
double d2 = 02.x * 02.x + 02.y * 02.y;
if (dl > d2) {
return 1;

} else 1if (dl == d2) {
return O;
} else {

return -1;

}
}i

PriorityQueue<CPoint> minHeap = new PriorityQueue (k,
for (CPoint p : arr) {
minHeap.offer (p);

}

CPoint[] rst = new CPoint[k];
for (int 1 = 0; i < k; i++) {

rst[i] = minHeap.poll();
}

return rst;

// SOL 2
public static CPoint[] findClose2 (CPoint[] arr, int k) {

if (k == 0) {
return new CPoint[0];

cmp) ;



}

CPoint[] rst = new CPoint[k];

DPoint[] sort = new DPoint[arr.length];

for (int 1 = 0; 1 < arr.length; i++) {
sort[i] = new DPoint(arr[i]);

}
Arrays.sort (sort);

for (int 1 = 0; 1 < k; i++) {
rst[i] = sort[i].node;
}

return rst;

}

public static class DPoint implements Comparable<DPoint> {
double distance;
CPoint node;
DPoint (CPoint m) {
distance = m.x * m.x + m.y * m.y;
node = m;

}

@Override
public int compareTo (DPoint o) {
if (this.distance > o.distance) {
return 1;
} else if (this.distance < o.distance) {
return -1;

} else {
return 0;
1
}
}
// SOL 3
public static CPoint[] findClose3 (CPoint[] arr, int k) {
if (arr == null || arr.length == |l k == 0) {

return new CPoint[0];

}

double[] dis = new doublelarr.length];
for (int 1 = 0; 1 < arr.length; i++) {
dis[i] = arr[i]l.x * arr[i]l.x + arr[i].y * arr[i].y;

}

HashMap<Double, CPoint> map = new HashMap<Double,
CPoint> () ;
for (int 1 = 0; 1 < arr.length; i++) {
map.put (disl[i], arr[il):
}
CPoint[] rst = new CPoint[k]:;
Arrays.sort (dis);
for (int 1 = 0; 1 < k; i++) {
if (map.containsKey(dis[i])) {



rst[i] = map.get(dis[i]):;
}
}

return rst;

}

public static class CPoint {

double x;

double vy;

public CPoint (double a, double b) {
X = a;
y = b;

}

window sum
import java.util.ArrayList;
import java.util.List;
// SOL 1 sliding window
// runtime is O (nk)
public static List<Integer> getSuml (List<Integer> arr, int k) {
List<Integer> rst = new ArrayList<Integer>();
if (arr == null || arr.size() == 0 || k <= 0) {
return rst;
}
// use two pointers to maintain the window size
int left = 0;
int right = left + k - 1;
// sum up the values within the window
while (right < arr.size()) {
int sum = 0;
for (int i = right; i >= left; i--) {
sum += arr.get(i);
}
rst.add (sum) ;
left++;
right++;
}

return rst;

}

public static List<Integer> getSum3 (List<Integer> arr, int k) {
List<Integer> rst = new ArraylList<Integer>();
// k > arr.size() ?
if (arr == null || arr.size() == |l k == 0) {
return rst;

}

int sum = 0O;
for (int i = 0; i < k; i++) {
sum = sum + arr.get(i);

}

rst.add (sum) ;



for (int 1 = k; 1 <= arr.size() - 1; 1i++) {
sum = sum + arr.get(i) - arr.get(i - k);
rst.add (sum) ;

}

return rst;

}

// SOL 2
// runtime is O(nk), n is the size of arr, space used is 0O(1)
public static List<Integer> getSum2 (List<Integer> arr, int k) {
List<Integer> rst = new ArraylList<Integer>();
// consider the corner case
if (arr == null || arr.size() == ] k <= 0) {
return rst;

}

// use a variable to track the tail index when moving

window
int cnt = 0;
for (int 1 = 0; i < arr.size(); 1i++) {
cnt++;

if (cnt >= k) {
int sum = 0;
// Once finish sum up the values within window
for (int j = 1i; 3 >= 1 - k + 1; j——) {

sum += arr.get(j);

}
rst.add (sum) ;

}

}

return rst;

}

longest palindromic substring
IWERIAIL: DIL] 5] KRR, JR2TREIZENFREEFNERNX.
public class LongestSub {
// SOL 1
// runtime is O(n”2), space is 0(n"2)
public static String longestSubstrl (String s) {
if (s == null || s.length() == 0) {
return null;
}
String rst = null;
int max = 0;
// D[1][]J] represents that whether substring palindromic
between i j

boolean[][] D = new boolean[s.length()][s.length()];
for (int j = 0; j < s.length(); Jj++) {
for (int 1 = 0; i <= j; i++) |
D[i][J] = s.charAt (i) == s.charAt(j) && (jJ - 1 <=
2 || D1 + 1103 - 11);

if (D[i][3]) |
if (3 - i+ 1 > max) {



max = j - i + 1;

rst = s.substring(i, j + 1);
}
}
}

}

return rst;
}
// SOL 2
public static String longestSubstr2 (String s) {

if (s == null || s.length() == 0) {

return s;

}

int len = s.length();
int max = 0;
String rst = "";
// expand string to 2 times length
// assume there is one more char '#' adjacent to every char in
the string
for (int 1 = 1; 1 <= 2 * len - 1; 1i++) {
int cnt = 1;
// consider every char in the string as center and
check whether its neighbors equal
// palindrome check
while (1 - cnt >= 0 && 1 + cnt <= 2 * len && get(s, i
- ¢cnt) == get(s, 1 + cnt)) {
cnt++;

}

// there will be one extra cnt for the outbound

cnt—-—;

if (cnt > max) {
rst = s.substring((i - cnt) / 2, (i + cnt) / 2);
max = cnt;

}
}
return rst;
}
// SOL 3 Manchester O(n) runtime
public static String longestSubstr3(String s) {
String str = preProcess(s);
int len = str.length();
int[] pos = new int[len];

int center = 0;
int right = 0;
for (int 1 = 1; 1 < len - 1; i++) {
// J and i are symmetric around center

int j = 2 * center - i;
if (right > 1) {

pos[i] = Math.min(right - i, pos[jl):
} else {

pos[i] = 0;
}



// expand palindrome centered at i
while (str.charAt(i + 1 + pos[i]) == str.charAt(i - 1
- pos[i])) |
pos[i]++;
}
// if palindrome centered at i expand past right
// then adjust center based on expand palindrome
if (i + pos[i] > right) {
center = 1i;
right = i + pos[i];
}

}
// find the longest palindrome

int maxLen = 0;
int centerIndex = 0;
for (int 1 = 1; 1 < len - 1; i++) {
if (pos[i] > maxLen) {
maxLen = pos[il];
centerIndex = 1i;
}
}

centerIndex = (centerIndex - 1 - maxLen) / 2;
return s.substring(centerIndex, centerIndex + maxLen);
}
// s = "abcdefg", then the tag = "“#aftb#c#die#f#g#s"
private static String preProcess(String s) {
if (s == null || s.length() == 0) {
return ""$";
}
StringBuilder tag = new StringBuilder (""");
for (int 1 = 0; 1 < s.length(); i++) {
tag.append ("#") .append(s.substring (i, i1 + 1));
}
tag.append ("#$") ;
return tag.toString();
}

private static char get(String s, int i) {

if (1 % 2 == 0) {
return '#';
} else {

return s.charAt(i / 2);

}
}

public static void main(String[] args) {
System.out.print (longestSubstr3 ("xyyxabcdcba")) ;
}
}

merge two linked list
/ * %
* Definition for singly-linked list.



* public class ListNode {

* int val;

* ListNode next;

* ListNode (int x) { wval = x; }
* 0}

*/

public class Solution {
public ListNode mergeTwoLists (ListNode 11, ListNode 12)
ListNode dummy = new ListNode (0) ;
ListNode cur = dummy;

while (11 != null && 12 != null) ¢{
if (1l.val < 12.val) {
cur.next = 11;
11 = 11.next;
} else {
cur.next = 12;

12 = 12.next;
}

cur = cur.next;
}
if (11 != null) ¢{

cur.next = 11;
} else {

cur.next = 12;

}

return dummy.next;

}

two sum count
Consider case: {3, 2, 4} target = 6, output {3, 3} {2, 4}
import java.util.HashMap;

// SOL 1
// time O(n), space O(n)
public static int countl (int[] nums, int target) {
// corner case
if (nums == null || nums.length < 2) {
return 0;

}
int cnt = 0;

HashSet<Integer> hash = new HashSet<Integer>();

for (int i = 0; i < nums.length; i++) {
hash.add (nums[i]) ;

}

for (int i = 0; i < nums.length; i++) {
if (hash.contains (target - nums[i])) {
cnt++;
}
}

return cnt;



// SOL 2
// pairs NEEEN HE

public static int count2(int[] nums, int target) {
if (nums == null || nums.length < 2) {
return 0;

}

HashMap<Integer, Integer> map = new HashMap<Integer,

Integer>();
for (int i = 0; i < nums.length; i++) {
map.put (nums [i], 1);

}

int cnt = 0;
for (int i = 0; i < nums.length; i++) {
if (map.containsKey(target - nums[i])) {
if (i !'= map.get(target - nums[i])) {
cnt++;
map.remove (nums [1]) ;
map.remove (target - nums[i]);

}
}

return cnt;

}

// SOL 3

/) BEEMN

public static int count3(int[] nums, int target) {
if (nums == null || nums.length < 2) {

return O;

}

HashMap<Integer, Integer> map = new HashMap<Integer,
Integer>();
int cnt = 0;
for (int 1 = 0; i < nums.length; i++) {
if (map.containsKey(target - nums[i])) {
cnt += map.get(target - nums[i]);

}

if (!'map.containsKey(nums[i])) |
map.put (nums[i], 1);
} else {
map.put (nums[i], map.get(nums[i]) + 1);

}
}

return cnt;

}

Check Subtree
Determine whether T2 is subtree of T1

// SOL 1
// time O(nm) or O(n + km) k is the number of occurrences of T2's root

in T1



// space O(log n + log m) recursion
public static int checkl (TreeNode tl, TreeNode t2) {
if (t2 == null) {
return 1;
}
if (subTree (tl, t2)) {
return 1;
} else return -1;

}

public static boolean subTree (TreeNode rl, TreeNode r2) {

if (rl == null) {
return false;
} else if (rl.val == r2.val && matchTree(rl, r2)) {

return true;

}
return (subTree(rl.left, r2) || subTree(rl.right, r2));

}

public static boolean matchTree (TreeNode rl, TreeNode r2) {

if (r2 == null && rl == null) {
return true;

} else if (rl == null || r2 == null) {
return false;

} else if (rl.val != r2.val) {
return false;

} else {

return (matchTree (rl.left, r2.left) &&
matchTree (rl.right, r2.right));
}
}

public static class TreeNode {
int wval;
TreeNode left;
TreeNode right;
public TreeNode (int x) {
val = x;
}
}

Valid Parentheses

HBr 2R 2validiparenthesis string, AEHIEIRE-1, 2RYiFIRElvalid pair{™51
import java.util.Stack;

// time O(n), space O(n / 2)

public class Solution {
public boolean isValid(String s) {
if (s == null || s.length() == 0) {
return true;

}

Stack<Character> stack = new Stack<Character>();



for (int 1 = 0; 1 < s.length(); i++) {
if (stack.isEmpty()) {
stack.push(s.charAt (1)) ;
} else if (s.charAt (i) - stack.peek() == 1 ||
s.charAt (i) - stack.peek() == 2) {
stack.pop () ;
} else {
stack.push(s.charAt (1)) ;
}
}

return stack.isEmpty ()

}

public class Solution {
public boolean isValid(String s) {
if (s == null || s.length() == 0) {
return true;

}

Stack<Character> stack = new Stack<Character>();
int len = s.length{();
for (int 1 = 0; 1 < len; i++) {

char ¢ = s.charAt (1i):;
if (stack.isEmpty()) {
if (¢c==")" || c=="]1" || c == "}") {

return false;

}
stack.push (c);

continue;

}

if (¢ == ")' && stack.peek() == ' ('

|| ¢ == "]"'" && stack.peek() == "['

|| ¢ == "}' && stack.peek() == "{") {
stack.pop () ;

} else if (¢ == "(' || c == "[' || == '{") {
stack.push (c);

} else {

return false;
}
}

return stack.isEmpty();

}

public class Solution {
public boolean isValid(String s) {
if (s == null || s.length() % 2 == 1) {
return false;

}

HashMap<Character, Character> map = new HashMap<Character,
Character>();



map.put ('(', ")'
map.put ('[', '1");
map.put ('{', '}"');
/*
map.put('a', 'l
map.put ('b', '2');
*/
Stack<Character> stack = new Stack<Character>();
for (int 1 = 0; 1 < s.length(); i++) {

char ¢ = s.charAt (i) ;
if (map.containsKey(c)) {
stack.push (c);
} else if (map.containsValue(c)) {
if (!stack.isEmpty() && map.get(stack.peek()) == c) {
stack.pop () ;
} else {

return false;
}
}
}
return stack.isEmpty();
}i
}

Reverse second half of linked list
e.g. 1-2-3-4-5-6 change to 1-2-3-6-5-4, 1-2-3-4-5 change to 1-2-5-4-3
// time O(n), space 0O(1)
public static JNode reorderl (JNode head) {
if (head == null || head.next == null || head.next.next ==
null) {
return head;

}

JNode fast = head.next;
JNode slow = head;

while (fast.next != null && fast.next.next != null) {
fast = fast.next.next;
slow = slow.next;

}

JNode pre = slow.next;

JNode cur = pre.next;

while (cur !'= null) {
pre.next = cur.next;
cur.next = slow.next;
slow.next = cur;
cur = pre.next;

}

return head;

}

public static JNode reorder2 (JNode head) {
if (head == null || head.next == null) {
return head;



}
JNode pre = findMidPre (head) ;

JNode right = pre.next;
pre.next = null;

right = reverse (right);
pre.next = right;
return head;

}

public static JNode reverse (JNode node) {
if (node == null) {
return node;
}
JNode dummy = new JNode (0) ;
while (node != null) {
JNode tmp = node.next;
node.next = dummy.next;
dummy.next = node;
node = tmp;
}

return dummy.next;

}
public static JNode findMidPre (JNode node) {

if (node == null) {
return node;

}

JNode fast = node.next;

JNode slow = node;

while (fast != null && fast.next != null &&
fast.next.next != null) {
fast = fast.next.next;
slow = slow.next;

}

return slow;

}

public static class JNode {
int wval;
JNode next;
JNode (int x) {
val = x;
}
}

gray code
public class GrayCode {
// 1f can be placed successively in a gray code sequence return 1

else O
public static int grayCheck(byte terml,

// XOR operation by bit
// for gray code there is only one diff between two terms

byte rst = (byte) (terml * term2);
for (int 1 = 0; 1 <= 7; 1i++) {
byte tmp = (byte) (1 << 1);

byte term2) {



if (tmp == rst) {
return 1;
1
}

return O;

}

public static void main(String[] args) {
byte terml = (byte)0x0a, term2 = (byte)0x80;
int out;
out = grayCheck(terml, term2);
System.out.println (out) ;

}

rotate string

//SOL 1
public static int isRotation2 (String wordl, String word2) {
if (wordl == null || word2 == null || wordl.length() == 0
| | word2.length() == || wordl.length() != word2.length()) {
return -1;
}
String str = wordl+word?2;
return str.contains (word2) 2?2 1 : -1;
// return str.indexOf (word2) 2 1 : -1;
}
//SOL 2

public static boolean isRotationl (String sl, String s2) {
int len = sl.length{();

if (len == s2.length() && len > 0) {
String slsl = sl + sl;
return isSubstring(slsl, s2);

}

return false;

}

private static boolean isSubstring(String big, String small) {
if (big.indexOf (small) >= 0) {
return true;
} else {
return false;
}
}

remove vowel
// indexOf Returns the index within this string of the first
occurrence of the specified character or -1 if the character does not
occur
import java.util.Arrays;
import java.util.HashSet;

public static String removel (String s) {



StringBuilder sb = new StringBuilder():;
HashSet<Character> hash = new
HashSet<Character> (Arrays.asList (
new Character[]{'a', 'e', 'i', 'o', 'u', 'a', 'E',
'T', 0", 'UTH));

for (Character c : s.toCharArray()) {
if (hash.contains(c)) {
continue;

}
sb.append (Character.toString(c));

}

return sb.toString();

}

public static String remove2 (String s) {
StringBuilder sb = new StringBuilder():;

String vowel = "aeiouAEIOU";

for (int 1 = 0; i1 < s.length(); i++) {
char ¢ = s.charAt (i) ;
if (vowel.indexOf (¢) == -1) {

sb.append(c) ;
1
}

return sb.toString();

}
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a code debugging test (20 min), a reasoning test (35 min) and a compiler based coding test (30
min)

if you need to take a break, the best time would be between the code debugging and reasoning
test. If you choose to take a break, log out, and when you’re ready to start, log back in with the
credentials below and the test will take you where you left off last.

ONLINE ASSESSMENT INSTRUCTIONS

(1) Setaside 1.5 hrs. in a quiet location where you will not be interrupted

(2) Ensure you have a reliable internet connection

(3) Be prepared to have an ID verification photo taken via your webcam

(4) Use the latest version of one of Google Chrome (35) or Firefox (25+)

(5) Ensure your web browser allows pop-ups

(6) Be sure to test your webcam to ensure it is working properly

(7) When you're ready to take the test log in by typing in (NOT copying and pasting)
credentials below

Username: yimingpeng@engin.umass.edu

Password: pbrntnu7

JDK 1.5 PriorityQueue



