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struct BSTreeNode

{

int m_nValue; // value of node

BSTreeNode *m_pLeft; // left child of node

BSTreeNode *m_pRight; // right child of node

h

ANSWER:

This is a traditional problem that can be solved using recursion.

For each node, connect the double linked lists created from left and right child node to

form a full list.

[
* @param root The root node of the tree
* @return The head node of the converted list.
*/
BSTreeNode * treeToLinkedList(BSTreeNode * root) {
BSTreeNode * head, * tail;
helper(head, tail, root);

return head;

void helper(BSTreeNode *& head, BSTreeNode *& tail, BSTreeNode *root) {
BSTreeNode *It, *rh;
if (root == NULL) {
head = NULL, tail = NULL;
return;
}
helper(head, It, root->m_pLeft);
helper(rh, tail, root->m_pRight);
if (I'=NULL) {
[t->m_pRight = root;
root->m_plLeft = It;
}else {

head = root;

}



if (rh!=NULL) {
root->m_pRight=rh;
rh->m_pLeft = root;
} else {
tail = root;

}

2. WM min BRETIAR .

B SCRIER A1, ZESRIIN—> min B4, BRI RN T E .

FREE min. push PLK pop AR TE) & 24 #S 2 O(1)-

ANSWER:

Stack is a LIFO data structure. When some element is popped from the stack, the status
will recover to the original status as before that element was pushed. So we can recover

the minimum element, too.

struct MinStackElement {
int data;
int min;

h

struct MinStack {
MinStackElement * data;
int size;

int top;

MinStack MinStacklnit(int maxSize) {
MinStack stack;
stack.size = maxSize;
stack.data = (MinStackElement*) malloc(sizeof(MinStackElement)*maxSize);
stack.top = 0;
return stack;
}
void MinStackFree(MinStack stack) {

free(stack.data);



}
void MinStackPush(MinStack stack, int d) {

if (stack.top == stack.size) error(“out of stack space.”);
MinStackElement* p = stack.data[stack.top];
p->data = d;
p->min = (stack.top==07?d : stack.data[top-1]);
if (p->min > d) p->min =d;
top ++;

}

int MinStackPop(MinStack stack) {
if (stack.top == 0) error(“stack is empty!”);
return stack.data[--stack.top].data;

}

int MinStackMin(MinStack stack) {
if (stack.top == 0) error(“stack is empty!”);

return stack.data[stack.top-1].min;
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ANSWER:

A traditional greedy approach.

Keep current sum, slide from left to right, when sum < 0, reset sum to O.

int maxSubarray(int a[], int size) {
if (size<=0) error(“error array size”);
int sum = 0;
int max = - (1 << 31);
int cur =0;

while (cur < size) {



sum += afcur++];
if (sum > max) {
max = sum;
} else if (sum < 0) {
sum = 0;
}
}

return max;
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struct BinaryTreeNode // a node in the binary tree
{
int m_nValue; // value of node
BinaryTreeNode *m_pLeft; // left child of node
BinaryTreeNode *m_pRight; // right child of node
I3
ANSWER:
Use backtracking and recurison. We need a stack to help backtracking the path.
struct TreeNode {
int data;
TreeNode * left;

TreeNode * right;
h



void printPaths(TreeNode * root, int sum) {
int path[MAX_HEIGHT];

helper(root, sum, path, 0);

void helper(TreeNode * root, int sum, int path[], int top) {
path[top++] = root.data;
sum -= root.data;
if (root->left == NULL && root->right==NULL) {
if (sum == 0) printPath(path, top);
} else {
if (root->left = NULL) helper(root->left, sum, path, top);
if (root->right'=NULL) helper(root->right, sum, path, top);
}
top --;

sum +=root.data; //....
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ANSWER:

This is a very traditional question...

O(nlogn): cat I_FILE | sort -n | head -n K

O(kn): do insertion sort until k elements are retrieved.

O(n+klogn): Take O(n) time to bottom-up build a min-heap. Then sift-down k-1 times.

So traditional that | don’t want to write the codes...

Only gives the siftup and siftdown function.

Jr
*@param i the index of the element in heap a[0...n-1] to be sifted up
void siftup(int a[], int i, int n) {
while (i>0) {
int j=(1&1==0 ? i-1 : i+1);
int p=(i-1)>>1;


mailto:*@param

if (j<n && a[j]<ali]) i =j;
if (a[i] < a[p]) swap(a, i, p);
i=p;
}
}
void siftdown(int a[], int i, int n) {
while (2*i+1<n){
int [=2%i+1;
if (I+1<n && a[l+1] < a[l]) I++;
if (a[l] < a[i]) swap(a, i, I);
i=l;
}
}
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ANSWER:

| don’t like brain teasers. Will skip most of them...
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ANSWER:
struct Node {
int data;
int Node *next;
I
/I if there is no cycle.
int isJoinedSimple(Node * h1, Node * h2) {
while (h1->next != NULL) {
hl = hl->next;
}
while (h2->next != NULL) {
h2 = h2-> next;
}
return hl == h2;

/I if there could exist cycle
int isJoined(Node *h1, Node * h2) {
Node* cylicl = testCylic(hl);
Node* cylic2 = testCylic(h2);
if (cylicl+cylic2==0) return isJoinedSimple(h1, h2);
if (cylic1==0 && cylic2!=0 || cylic1!=0 &&cylic2==0) return O;
Node *p = cylicl;
while (1) {
if (p==cylic2 || p->next == cylic2) return 1;
p=p->next->next;
cylicl = cylicl->next;
if (p==cylicl) return 0O;
}
}

Node* testCylic(Node * h1) {
Node * pl = h1, *p2 = h1;
while (p2!=NULL && p2->next!=NULL) {
pl = pl->next;

p2 = p2->next->next;



if (p1 == p2) {
return pl;
}
}
return NULL,;

}
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ANSWER:

Skip.
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ANSWER:

1+2+4,
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ANSWER:
Node * reverse(Node * head) {
if (head == NULL) return head;
if (head->next == NULL) return head;
Node * ph = reverse(head->next);
head->next->next = head,;
head->next = NULL;
return ph;
}
Node * reverseNonrecurisve(Node * head) {
if (head == NULL) return head;
Node * p = head,;
Node * previous = NULL;



while (p->next '= NULL) {
p->next = previous;
previous = p;
p = p->next;
}
p->next = previous;
return p;
}
K P EIEE — MEA RS B — D AL (EASFREEIR .
ANSWER:
| don’t understand what is “Chuanyue”.
PR RER — AN . RO AR AN T 5?
ANSWER:
What is “Zhengli?”
e JH — T SR 3 FH <7 7 A AR LG -
ANSWER:
What is “Tongyongzifuchuan”... a string with “*” and “?”? If so, here is the code.
int match(char * str, char * ptn) {
if (*ptn ==0’) return 1;
if (*ptn == *) {
do{
if (match(str++, ptn+1)) return 1;
} while (*str 1= 0);
return O;
}
if (*str ==10’) return O;
if (*str == *ptn || *ptn =="?") {
return match(str+1, ptn+1);

}

return O;

K R DR UEEE . AT
void reverse(char *str) {

reverseFixlen(str, strlen(str));



void reverseFixlen(char *str, int n) {
char* p = str+n-1;
while (str < p) {
char ¢ = *str;
*Str = *p; *p=c;
}
}
e B — AN - R IR, B Bk B U S T 22 o e 22 Y 3R
SCHLHE R, BBl
ANSWER:
Reverse the whole string, then reverse each word. Using the reverseFixlen() above.
void reverseWordsInSentence(char * sen) {
int len = strlen(sen);
reverseFixlen(sen, len);
char * p = str;
while (*p!="\0") {
while (*p =="" && *p!='\0’) p++;
str = p;
while (p!="** && *p!="\0’) p++;

reverseFixlen(str, p-str);

}
}
K E AT R, .
ANSWER:

KMP? BM? Sunday? Using BM or sunday, if it's ASCII string, then it's easy to fast access
the auxiliary array. Otherwise an hashmap or bst may be needed. Lets assume it's an
ASCII string.
int bm_strstr(char *str, char *sub) {

int len = strlen(sub);

inti;

int aux[256];

memset(aux, sizeof(int), 256, len+1);

for (i=0; i<len; i++) {

aux[subl[i]] = len - i;

}



int n = strlen(str);
i=len-1;
while (i<n) {
int j=i, k=len-1;
while (k>=0 && str[j--] == subl[k--])
if (k<0) return j+1;
if (i+1<n)
i+=aux[str[i+1]];
else

return -1;

}
}

However, this algorithm, as well as BM, KMP algorithms use O(|sub|) space. If this is not
acceptable, Rabin-carp algorithm can do it. Using hashing to fast filter out most false
matchings.
#define HBASE 127
int rc_strstr(char * str, char * sub) {
int dest= 0;
char * p = sub;
intlen=0;
int TO_REDUCE = 1;
while (*p!="\0") {
dest = HBASE * dest + (int)(*p);
TO_REDUCE *= HBASE;
len ++;
}
int hash = 0;
p = str;
int i=0;
while (*p !1=0) {
if (i++<len) hash = HBASE * dest + (int)(*p);
else hash = (hash - (TO_REDUCE * (int)(*(p-len))))*HBASE + (int)(*p);
if (hash == dest && i>=len && strncmp(sub, p-len+1, len) == 0) return i-len;

pH+;



}

return -1;
}
K LU AN AFEE, F O(n) i () A e & 23 1]
ANSWER:
What is “comparing two strings”? Just normal string comparison? The natural way use
O(n) time and O(1) space.
int strcmp(char * p1, char * p2) {
while (*p1!=10" && *p2 1= "0’ && *p1 == *p2) {

pl++, p2++;
}
if (*p1 =="0" && *p2 == “\0’) return 0;
if (*p1 ==0’) return -1;

if (*p2 ==10’) return 1;

return (*pl - *p2); // it can be negotiated whether the above 3 if's are necessary, | don’t
like to omit them.
}
K AR BARA — M 1001 ANEEEH R A, XL REBURAT S HEFIR, AERARFNTE BT A 14
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ANSWER:
Sum up all the numbers, then subtract the sum from 1001*1002/2.
Another way, use A XOR A XOR B = B:
int findX(int a[]) {

int k = a[0];

for (int i=1; i<=1000;i++)

k ~= a[i]~i;
}

return k;

K ANHIFREEIEIE N 8 &, BUE M FIFERI G 7 5.
ANSWER:
n<<3;

(n<<3)-n;
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ANSWER:
This is an interesting one. There is a traditional question that requires the binary tree to be
re-constructed from mid/post/pre order results. This seems similar. For the problems
related to (binary) trees, recursion is the first choice.
In this problem, we know in post-order results, the last number should be the root. So we
have known the root of the BST is 8 in the example. So we can split the array by the root.
int isPostorderResult(int &[], int n) {

return helper(a, 0, n-1);
}
int helper(int af], int s, int e) {

if (e==s) return 1;

int i=e-1;

while (a[e]>a[i] && i>=s) i--;

if ("helper(a, i+1, e-1))

return O;
intk=1,
while (a[e]<a[i] && i>=s) i--;

return helper(a, s, I);
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Bltn4i A\l am a student.”, M%iH “student. aam I”.
Answer:

Already done this. Skipped.
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ANSWER:

This is interesting... Also recursively, the longest distance between two nodes must be
either from root to one leaf, or between two leafs. For the former case, it's the tree height.
For the latter case, it should be the sum of the heights of left and right subtrees of the two
leaves’ most least ancestor.

The first case is also the sum the heights of subtrees, just the height + 0.

int maxDistance(Node * root) {
int depth;
return helper(root, depth);
}
int helper(Node * root, int &depth) {
if (root == NULL) {
depth = 0; return 0;
}
intId, rd;
int maxleft = helper(root->left, 1d);
int maxright = helper(root->right, rd);
depth = max(ld, rd)+1;

return max(maxleft, max(maxright, Id+rd));
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ANSWER:

1+..+n=n*(n+1)/2=(n"2+n)/2

it is easy to get x/2, so the problem is to get n"2

though no if/else is allowed, we can easilly go around using short-pass.

using macro to make it fancier:

#define T(X, Y, i) (Y & (1<<i)) && X+=(Y<<i)

int foo(int n){
int r=n;
T(r, n, 0); T(r, n,1); T(r, n, 2); ... T(r, n, 31);

returnr >>1;

313 .
AUH BN AN RAEER, F N EER PR kK AN R BERMIEIEGE 0 N RUNEER
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BER A mUE LT
struct ListNode
{
int m_nKey;
ListNode* m_pNext;
I3
Answer:
Two ways. 1: record the length of the linked list, then go n-k steps. 2: use two cursors.
Time complexities are exactly the same.
Node * lastK(Node * head, int k) {
if (k<0) error(“k < 0”);
Node *p=head, *pk=head;
for (;k>0;k--) {
if (pk->next!=NULL) pk = pk->next;
else return NULL;
}
while (pk->next!=NULL) {
p=p->next, pk=pk->next;
}



return p;

}
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ANSWER:
Use two cursors. One at front and the other at the end. Keep track of the sum by moving
the cursors.
void find2Number(int a[], int n, int dest) {
int *f = a, *e=a+n-1,
int sum = *f + *e;
while (sum !=dest && f < e) {
if (sum < dest) sum = *(++f);
else sum = *(--e);
}
if (sum == dest) printf(“%d, %d\n”, *f, *e);
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struct BSTreeNode // a node in the binary search tree (BST)
{
int m_nValue; // value of node
BSTreeNode *m_pLeft; // left child of node
BSTreeNode *m_pRight; // right child of node
I
ANSWER:
This is the basic application of recursion.
PS: | don'’t like the m_xx naming convension.
void swap(Node ** |, Node ** r) {

Node * p = *I;

| = *p:

*r:p;

void mirror(Node * root) {
if (root == NULL) return;
swap(&(root->left), &(root->right));
mirror(root->left);

mirror(root->right);

void mirrorlteratively(Node * root) {
if (root == NULL) return;
stack<Node*> buf;
buf.push(root);
while (Istack.empty()) {
Node * n = stack.pop();
swap(&(root->left), &(root->right));
if (root->left 1= NULL) buf.push(root->left);
if (root->right '= NULL) buf.push(root->right);
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ANSWER:
The nodes in the levels are printed in the similar manner their parents were printed. So it
should be an FIFO queue to hold the level. | really don’t remember the function name of
the stl queue, so | will write it in Java...
void printByLevel(Node root) {
Node sentinel = new Node();
LinkedList<Node> g=new LinkedList<Node>();
g.addFirst(root); g.addFirst(sentinel);
while (1g.isEmpty()) {
Node n = g.removelLast();
if (n==sentinel) {
System.out.printin(“\n”);
g.addFirst(sentinel);
}else {
System.out.printin(n);
if (n.left() '= null) g.addFirst(n.left());
if (n.right()!=null) g.addFirst(n.right());
}

5517 J.
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ANSWER:

Again, this depends on what is “char”. Let's assume it as ASCII.



char firstSingle(char * str) {
int a[255];
memset(a, 0, 255*sizeof(int));
char *p=str;
while (*p!=\0") {
af*p] ++;
p++;
}
p = str;
while (*p!="\0") {
if (a[*p] == 1) return *p;
}

return \0’; // this must the one that occurs exact 1 time.
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ANSWER:

Actually, although this is a so traditional problem, | was always to lazy to think about this
or even to search for the answer.(What a shame...). Finally, by google | found the elegant
solution for it.

The keys are:

1) if we shift the ids by k, namely, start from k instead of 0, we should add the result by
k%n

2) after the first round, we start from k+1 ( possibly % n) with n-1 elements, that is equal to
an (n-1) problem while start from (k+1)th element instead of 0, so the answer is (f(n-1,
m)+k+1)%n

3) k =m-1, so f(n,m)=(f(n-1,m)+m)%n.

finally, f(1, m) = 0;

Now this is a O(n) solution.



int joseph(int n, int m) {
int fn=0;
for (int i=2; i<=n; i++) {
fn = (fn+m)%i; }
return fn;

}
hu. KH—H05. o o
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ANSWER:
This is the traditional problem of application of mathematics...
let A=
{11}
{10}
f(n) = AN(n-1)[0,0]
this gives a O(log n) solution.
int f(int n) {
int A[4] = {1,1,1,0;
int result[4];
power(A, n, result);

return result[0];

void multiply(int[] A, int[] B, int _r) {
_r[0] = A[0I*B[0] + A[1]*B[2];
_r{1] = A[0I*B[1] + A[1]*B[3];
_r2] = Al2]*B[0] + A[3]*BI[2];
_r3] = Al2]*B[1] + A[3]*BI[3];

}



void power(int[] A, int n, int _r) {
if (n==1) { memcpy(A, _r, 4*sizeof(int)); return; }
int tmp[4];
power(A, n>>1, r);
multiply(_r, _r, tmp);
if(n&1==1){
multiply(tmp, A, _1);
} else {
memcpy(_r, tmp, 4*sizeof(int));
}
}

%520 S
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ANSWER:

This question checks how the interviewee is familiar with C/C++? I'm so bad at C/C++...

int atoi(char * str) {
int neg = 0;
char * p = str;
if (*p == ) {
p++; neg =1,
}else if (*p == +") {
p++,
}
int num = 0;
while (*p I=0’) {
if (*p>="0" && *p <= '9") {
num = num * 10 + (*p-'0’);
} else {
error(“illegal number”);
}
pt+;
}

return num,



}

PS: | didn’t figure out how to tell a overflow problem easily.
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ANSWER
This is a combination generation problem.
void findCombination(int n, int m) {

if (n>m) findCombination(m, m);

int aux[n];

memset(aux, 0, n*sizeof(int));

helper(m, 0, aux);
}
void helper(int dest, int idx, int aux[], int n) {

if (dest == 0)

dump(aux, n);

if (dest <=0 || idx==n) return;

helper(dest, idx+1, aux, n);

aux[idx] = 1;

helper(dest-idx-1, idx+1, aux, n);

aux[idx] = 0;
}
void dump(int aux[], int n) {

for (int i=0; i<n; i++)

if (aux(i]) printf(*%3d”, i+1);

printf(“\n”);
}
PS: this is not an elegant implementation, however, it is not necessary to use gray code or

other techniques for such a problem, right?
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ANSWER

| dont’ like brain teaser. As an Al problem, it seems impossible to write the solution in 20

min...

It seems that a brute-force edge cutting strategy could do. Enumerate all possibilities, then
for each guy delete the permutation that could be reduced if failed (for A, B, C at 1st

round), Then there should be only one or one group of choices left.

But who uses this as an interview question?
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4 AR,

1:(*.*, 0.0, *.%)

2:(**, 0.0, *.*)

3:(**, 0.0, *.%)

4:(**, 0.0, *.%)

ANSWER

Crap... | totally cannot understand this problem... Does the *.* represent any possible

number?
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ANSWER

Reversing a linked list. Already done.



What do you mean by merge? Are the original lists sorted and need to be kept sorted? If
not, are there any special requirements?

I will only do the sorted merging.

Node * merge(Node * h1, Node * h2) {

if (h1 == NULL) return h2;

if (h2 == NULL) return h1,;

Node * head,;

if (h1->data>h2->data) {
head = h2; h2=h2->next;

} else {
head = h1; h1=h1l->next;

}

Node * current = head,

while (h1 != NULL && h2 != NULL) {
if (h1 == NULL || (h2!=NULL && h1->data>h2->data)) {

current->next = h2; h2=h2->next; current = current->next;

}else {

current->next = hl; hl=h1l->next; current = current->next;

}
}

current->next = NULL;

return head;

%5 25
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ANSWER:

int continumax(char *outputstr, char *inputstr) {

intlen =0;



char * pstart = NULL;
int max = 0;
while (1) {
if (*inputstr >= ‘0’ && *inputstr <='9’) {
len ++;
}else {
if (len > max) pstart = inputstr-len;
len =0;
}
if (*inputstr++=="\0") break;
}
for (int i=0; i<len; i++)
*outputstr++ = pstart++;
*outputstr = \0’;

return max;

SE SCTAT R IR ZE AR A A8 A o AT (K0 TS T A RS 3 B 545 55 1) R
WA 4F R abedef il 2 FLF I FAF H cdefab. THSKHLT R R A e 1 R AL
ORI XS n (747 R BRI R 28208 O(n), A7 O(1).
ANSWER

Have done it. Using reverse word function above.
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f(n)=f(n-1)+f(n-2), f(1)=1, f(2)=2, let f(0) = 1, then f(n) = fibo(n-1);
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ANSWER

Traditional question. Use the equation xxxxxx10000 & (xxxxxx10000-1) = xxxxxx00000
Note: for negative numbers, this also hold, even with 100000000 where the “-1” leading to
an underflow.

int countOf1(int n) {

int c=0;

while (n!=0) {
n=n & (n-1);
c++;

}

return c;

}

another solution is to lookup table. O(Kk), k is sizeof(int);

int countOf1(int n) {
intc=0;
if (N<0) { c++; n = n & (1<<(sizeof(int)*8-1)); }
while (n!=0) {
c+=tab[n&O0xff];
n>>=§;
}

return c;

29.4% 1) push. pop %1
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FIWT 75— AP A T BE R XML pop MY .

N TR, FAURK push 58 AT = I R R A E T .
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XFEAFEIR pop AR 4. 5. 3. 2. 1.

HFH 4. 3. 5. 1. 2 FAHEE push 741 1. 2. 3. 4. 5 K pop JF4.

ANSWER



This seems interesting. However, a quite straightforward and promising way is to actually

build the stack and check whether the pop action can be achieved.

int isPopSeries(int push(], int pop[], int n) {
stack<int> helper;
inti1=0, i2=0;
while (i2 < n) {
while (stack.empty() || stack.peek() '= popli2]) {
if (il<n)
stack.push(push[il++]);
else
return O;
while (Istack.empty() && stack.peek() == pop[i2]) {
stack.pop(); i2++;

}

return 1;

30.7EM 1 I n MIEHCH 1 HILMREL
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ANSWER

This is complicated... | hate it...

Suppose we have N=ABCDEFG.

if G<1, # of 1’s in the units digits is ABCDEF, else ABCDEF+1

if F<1, # of 1’s in the digit of tens is (ABCDE)*10, else if F==1: (ABCDE)*10+G+1, else
(ABCDE+1)*10

if E<1, # of 1’s in 3rd digit is (ABCD)*100, else if E==1: (ABCD)*100+FG+1, else
(ABCD+1)*100

...soon.

if A=1, # of 1 in this digit is BCDEFG+1, else it's 1*1000000;



so to fast access the digits and helper numbers, we need to build the fast access table of

prefixes and suffixes.

int countOfls(int n) {
int prefix[10], suffix[10], digits[10]; /10 is enough for 32bit integers
int i=0;
int base = 1;
while (base < n) {
suffix[i] = n % base;
digit[i] = (n % (base * 10)) - suffix][i];
prefix[i] = (n - suffix]i] - digit[i]*base)/10;
i++, base*=10;
}
int count = O;
base = 1;
for (int j=0; j<i; j++) {
if (digit[j] < 1) count += prefix;
else if (digit[j]l==1) count += prefix + suffix + 1,
else count += prefix+base;
base *= 10;
}

return count;

31489 1A
—RHU TS KSR E, TR REERE (BERS5 28D
ANSWER

Not clear problem. Skipped. Seems a Dijkstra could do.

int dij

32.
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var a=[100,99,98,1,2, 3];



var b=[1, 2, 3, 4,5,40];

ANSWER

If only one swap can be taken, it is a O(n"2) searching problem, which can be reduced to
O(nlogn) by sorting the arrays and doing binary search.

If any times of swaps can be performed, this is a double combinatorial problem.

In the book <<beauty of codes>>, a similar problem splits an array to halves as even as
possible. It is possible to take binary search, when SUM of the array is not too high. Else
this is a quite time consuming brute force problem. | cannot figure out a reasonable

solution.
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ANSWER

Not a clear problem. Seems a bitset can do.
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ANSWER

| don’t know multithread programming at all....

35.
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ANSWER

This is the traditional problem in Programming Pearls. However, the best result is too



complicated to achieve. So lets do the suboptimal one. O(n”3) solution.

1) We have know that the similar problem for 1 dim array can be done in O(n) time.
However, this cannot be done in both directions in the same time. We can only calculate
the accumulations for all the sublist from i to j, (O<=i<=j<n) for each array in one dimension,
which takes O(n”2) time. Then in the other dimension, do the tradtional greedy search.

3) To achieve O(n"2) for accumulation for each column, accumulate O to i (i=0,n-1) first,

then calcuate the result by acc(i, j) = acc(0, j)-acc(0,i-1)

/lacc[i*n+j] => acc(i,])
void accumulate(int a[], int n, int acc[]) {
int i=0;
accli] = a[i];
for (i=1;i<n; i++) {
accli] = accli-1]+ali];
}
for (i=1; i<n; i++) {
for (j=i; j<n; j++) {
accl[i*n+j] = acclj] - accli-1];
}
}
}

% 36 Hl-40 @ (L H 5T CSDN LA, ChslD -

36.5| HAM A : longzuo

BB

n XPHEEEE, 285 N0, 1, 2. o « o n-1, CEIEMNIZEISE IR R R,
AFAREAE — A 4 win][n], wiilli] MMEARKRS S, | BB SR 3.
Frel wiilljl=i 863 j, IAEZ B eI e, A7 EEE order[n]H,

et order[n] = {4,3,5,8,1.....}, MAKE—fLHLILRZ 4 X3, 5 X8, ...
SR, WK, [R5 RIK A I A 407y, BT DAREAEHE,
TRl bR LI, PRI, EEAT AR 4 X 5, HEHILE — 4
ARSI, 45 T AERA w, —4EEA order AU T4 EE 244 IR B result[n],
R result.

ANSWER

This question is like no-copying merge, or in place matrix rotation.

* No-copying merge: merge order to result, then merge the first half from order, and so on.



* in place matrix rotation: rotate 01, 23, .. , 2k/2k+1 to 02...2k, 1,3,...2k+1...
The two approaches are both complicated. However, notice one special feature that the

losers’ order doesn’t matter. Thus a half-way merge is much simpler and easier:

void knockOut(int **w, int order[], int result[], int n) {
int round = n;
memcpy(result, order, n*sizeof(int));
while (round>1) {
int i,j;
for (i=0,j=0; i<round; i+=2) {
int win= (i==round-1) ? i : W[i][i+1];
swap(result, j, win);
j++
}
}
}
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This is identical to the problem to find the longest acylic path in a directed graph. If there is
a cycle, return false.

Firstly, build the graph. Then search the graph for the longest path.

#define MAX_NUM 201
int inDegree[MAX_NUM];
int longestConcat(char ** strs, int m, int n) {
int graph[MAX_NUM][MAX_NUM];
int prefixHash[MAX_NUM];
int suffixHash[MAX_NUM];
intij;
for (i=0; i<n; i++) {

calcHash(strs][i], prefixHash[i], suffixHash[i]);



graph[i][0] = O;
}
memset(inDegree, 0, sizeof(int)*n);
for (i=0; i<n; i++) {
for (j=0; j<n; j++) {
if (suffixHash[i]==prefixHash[j] && strncmp(strs[i]+1, strs[j], m) == 0) {
if (i==)) return 0; // there is a self loop, return false.
graph[i][0] ++;
graph[iJ[graph(i*n]] = j;
inDegree[j] ++;
}
}

}
return longestPath(graph, n);

[
* 1. do topological sort, record index]i] in topological order.

* 2. for all 0-in-degree vertexes, set all path length to -1, do relaxation in topological order
to find single source shortest path.

*/

int visitftMAX_NUM];

int parentfMAX_NUM];

/I -1 path weight, so 0 is enough.
#define MAX_PATH 0

int diIMAX_NUMJ;

int longestPath(int graph(], int n) {
memset(visit, 0, n*sizeof(int));

if (topSort(graph) == 0) return -1; //topological sort failed, there is cycle.

int min = 0;

for (int i=0; i<n; i++) {

if (inDegree[i] '= 0) continue;



memset(parent, -1, n*sizeof(int));
memset(d, MAX_PATH, n*sizeof(int));
d[i] = 0;
for (int j=0; j<n; j++) {
for (int k=1; k<=graph[top[j]][0]; k++) {
if (d[top[j]] - 1 < d[graph[top[j]I[K]]) { // relax with path weight -1
d[graph(top(j]](k]] = d[top[i]] - 1;
parent[graph(top[j]][k]] = top[j];
if (d[graph(top[j]][k]] < min) min = d{graph{top[J][K]];
}
}
}
}

return -min;

}

int top[MAX_NUM];
int finished[MAX_NUM];
intcnt = 0;
int topSort(int graph[])}{
memset(visit, 0, n*sizeof(int));
memset(finished, 0, n*sizeof(int));
for (int i=0; i<n; i++) {
if (topdfs(graph, i) == 0) return 0O;
}
return 1,
}
int topdfs(int graphl], int s) {
if (visited[s] != 0) return 1;
for (int i=1; i<=graph[s][O]; i++) {
if (visited[graph[s][i]]'=0 && finished[graph][s][i]]==0) {
return O; //gray node, a back edge;
}
if (visited[graph[s][i]] == 0) {
visited[graph[s][i]] = 1;
dfs(graph, graph[s][i]);



}
}
finished[s] = 1;
top[cnt++] = s;

return 1;

Time complexity analysis:

Hash calculation: O(nm)

Graph construction: O(n*n)

Toplogical sort: as dfs, O(V+E)

All source longest path: O(KE), k is 0-in-degree vetexes number, E is edge number.
As a total, it's a O(n*n+n*m) solution.

A very good problem. But | really doubt it as a solve-in-20-min interview question.
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ANSWER:

x=1, y=3: if a=b, c is the lighter, else the lighter is the lighter...

do this recursively. so y=3"x;

24— MRKIRK NG, KBNS A a8 7T LLR AR TR,
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ANSWER

That is, keep total number count N. If N<=m, just keep it.
For N>m, generate a random number R=rand(N) in [0, N), replace a[R] with new number if

R falls in [0, m).

3 KEM URL PR, W b REREER, LA )23 0] 5 2%
ANSWER

1. Use hash map if there is enough memory.



2. If there is no enough memory, use hash to put urls to bins, and do it until we can fit the

bin into memory.

39.
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ANSWER

Have done this.
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ANSWER

Do dfs, record low][i] as the lowest vertex that can be reached from i and i’s successor
nodes. For each edge i, if low[i] =i and i is not a leaf in dfs tree, then i is a cut point. The

other case is the root of dfs, if root has two or more children ,it is a cut point.

/-k*

* g is defined as: g[i][] is the out edges, g[i][0] is the edge count, g[i][1...9[i][O]] are the other
end points.
*/
intcnt = 0;
int visited[MAX_NUM];
int lowestMAX_NUM];
void getCutPoints(int *g[], int cuts][], int n) {
memset(cuts, 0, sizeof(int)*n);
memset(visited, 0, sizeof(int)*n);
memset(lowest, 0, sizeof(int)*n);
for (int i=0; i<n; i++) {
if (visited[i] == 0) {
visited[i] = ++cnt;

dfs(g, cuts, n, i, i);



}
}

int dfs(int *g[], int cutsf[], int n, int s, int root) {
int out = 0;
int low = visit[s];
for (int i=1; i<=g[s][0]; i++) {
if (visited[g[s][i]] == 0) {
out++;
visited[g[s][i]] = ++cnt;
int clow = dfs(g, cuts, n, g[s][i], root);
if (clow < low) low = clow;
}else {
if (low > visit[g[s][i]]) {
low = visit[g[s][i]];
}
}
}
lowest[s] = low;

if (s ==root && out > 1) {

cuts[s] = 1;
}
return low;
}
40. 17 JE R ZE R
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Have done this.
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Use a sliding window and a counting array, plus a counter which monitors the num of zero
slots in counting array. When there is still zero slot(s), advance the window head, until
there is no zero slot. Then shrink the window until a slot comes zero. Then one candidate
segment of (window_size + 1) is achieved. Repeat this. It is O(n) algorithm since each
item is swallowed and left behind only once, and either operation is in constant time.
int shortestFullcolor(int af], int n, int m) {
int c[m], ctr = m;
int h=0, t=0;
int min=n;
while (1) {
while (ctr > 0 && h<n) {
if (c[a[h]] == 0) ctr --;
cla[h]] ++;
h++;
}
if (h>=n) return min;
while (1) {
claft]] --;
if (c[a[t]] == 0) break;
t++;
}
if (min > h-t) min = h-t;

t++; ctr++;
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ANSWER

This problem can be solved in three steps:

1. identify the words

2. recognize the phrase



3. retrieve the information

Solution of 1: The most trivial way to efficiently identify the words is hash table or BST. A
balanced BST with 100 words is about 17 levels high. Considering that 100k is not a big
number, hashing is enough.

Solution of 2: Since the phrase in this problem consists of only 2 words, it is easy to split
the words. There won'’t be a lot of candidates. To find a legal combination, we need the
“matching” information. So for each word, we need some data structure to tell whether a
word can co-occur with it. 100k is a bad number -- cannot fit into a 16bit digit. However,
10k*100k is not too big, so we can simply use array of sorted array to do this. 1G integers,
or 4G bytes is not a big number, We can also use something like Vint to save a lot of
space. To find an index in a 10k sorted array, 14 comparisons are enough.

Above operation can be done in any reasonable work-station's memory very fast, which
should be the result of execution of about a few thousands of simple statements.
Solution of 3: The information could be to big to fit in the memory. So a B-tree may be
adopted to index the contents. Caching techniques is also helpful. Considering there are
at most 1079 entries, a 3 or 4 level of B-tree is okay, so it will be at most 5 disk access.
However, there are thousands of requests and we can only do hundreds of disk seeking

per second. It could be necessary to dispatch the information to several workstations.

ALSKRIE f AL T B P
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ANSWER

Dont understand.

42151205 append BREL H XA R ESE I
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ANSWER

| don’t quite understand what it means by “not modifying linked list's data”. If some nodes

will be given up, it is weird for this requirement.

Node * head(Node *h1, Node * h2) {
if (h1==NULL) return h2;



if (h2==NULL) return h1;
Node * head,
if (h1->data < h2->data) {
head =h1; hl=h1->next;
} else {
head = h2; h2=h2->next;
}
Node * p = head;
while (h1!1=NULL || h2!=NULL) {
Node * candi;
if (N1!=NULL && h2 != NULL && h1->data < h2->data || h2==NULL) {
candi = h1; h1=h1->next;
} else {
candi = h2; h2=h2->next;
}
}
if (candi->data == p->data) delete(candi);
else {
p->next = candi; p=candi;
}

return head;

A3 .33 VA AN 358 Y Ak 7 v S B SO A i ek 1
ANSWER
void preorderRecursive(TreeNode * node) {

if (node == NULL) return;

visit(node);

preorderRecursive(node->left);

preorderRecursive(node->right);

For non-recursive traversals, a stack must be adopted to replace the implicit program

stack in recursive programs.



void preorderNonrecursive(TreeNode * node) {
stack<TreeNode *> s;
s.push(node);
while (Is.empty()) {
TreeNode * n = s.pop();
visit(n);
if (n->right!'=NULL) s.push(n->right);
if (n->left'=NULL) s.push(n->left);
}

void inorderNonrecursive(TreeNode * node) {
stack<TreeNode *> s;
TreeNode * current = node;
while (!s.empty() || current != NULL) {
if (current '= NULL) {
s.push(current);
current = current->left;
}else {
current = s.pop();
visit(current);
current = current->right;
}
}

Postorder nonrecursive traversal is the hardest one. However, a simple observation helps

that the node first traversed is the node last visited. This recalls the feature of stack. So we

could use a stack to store all the nodes then pop them out altogether.

This is a very elegant solution, while takes O(n) space.

Other very smart methods also work, but this is the one | like the most.

void postorderNonrecursive(TreeNode * node) {

/I visiting occurs only when current has no right child or last visited is his right child

stack<TreeNode *> sTraverse, sVisit;

sTraverse.push(node);



while (IsTraverse.empty()) {
TreeNode * p = sTraverse.pop();
sVisit.push(p);
if (p->left != NULL) sTraverse.push(p->left);
if (p->right != NULL) sTraverse.push(p->right);
}
while (!sVisit.empty()) {
visit(sVisit.pop);
}

A4 JH VT A

Lrt—METT ONED IR

ANSWER

This is a problem to test OOP.

The object MagicCube must have following features
1) holds current status

2) easily doing transform

3) judge whether the final status is achieved

4) to test, it can be initialized

5) output current status

public class MagicCube {

/I 6 faces, 9 chips each face

private byte chips[54];

static final int X = O;

static final int Y = 1;

static final int Z = 1;

void transform(int direction, int level) {

switch direction: {

X {transformX(level); break; }
Y : { transformY (level); break; }
Z : { transformZ(level); break; }
default: throw new RuntimeException(“what direction?”);

}

void transformX(int level) { ... }



}
}
[ really tired of making this...

}

2A—THFERE, AEE, USXCRXXHRIBARE, —17—%, FHEE.
HH 5 B, R E S IR Z T 10 2%

ANSWER

10M msgs, each at most 140 chars, that’s 1.4G, which can fit to memory.
So use hash map to accumulate occurrence counts.

Then use a heap to pick maximum 10.

BMLE 1 1 Jisk url, BUAELEUR—5% url, QRTHRHARALR urle  CHEUE AR AR LD
ANSWER

What a SB interviewer... The company name should be claimed and if | met such a
interviewer, | will contest to HR. The purpose of interview is to see the ability of
communication. This is kind of single side shutdown of information exchange.

My first answer will be doing edit distance to the url and every candidate. Then it depends

on what interviewer will react. Other options includes: fingerprints, tries...

45 %
DX F—NEEEGERE, FE—MIEE, SHEEP TR RN, FERAAEL (L FAES)
H—ATeEWIN—, A H— IEEUERE, B R B R H— e R A FiRIZHA R,
ANSWER

A assignment problem. Two ways to solve. 1: duplicate each cell to as many as its value,
do Hungarian algorithm. Denote the sum of the matrix as M, the edge number is 2M, so
the complexity is 2*M*M; 2: standard maximum flow. If the size of matrix is NxN, then the
algorithm using Ford Fulkerson algorithm is M*N*N.

too complex... | will do this when | have time...

2B, KRN, BHA A m 4, RIS, KRm R
tban{3, 2, 4, 3, 6} AL {3, 2, 4, 3, 6} m=1;

{3,642,4,3} m=2

{3,3K2,446} m=3 Pl m WHKEHN 3

ANSWER

Two restrictions on m, 1) 1 <= m <=n; 2) Sum(array) mod m =0



NOTE: no hint that a[i]>0, so m could be larger than sum/max;
So firstly prepare the candidates, then do a brute force search on possible m’s.
In the search , a DP is available, since if f(array, m) = OR_i( f(array-subset(i), m) ), where

Sum(subset(i)) = m.

int maxShares(int a[], int n) {
int sum = 0;
inti, m;
for (i=0; i<n; i++) sum += a[il;
for (m=n; m>=2; m--) {
if (sum mod m != 0) continue;
int aux[n]; for (i=0; i<n; i++) aux[i] = O;
if (testShares(a, n, m, sum, sum/m, aux, sum/m, 1)) return m;

}

return 1;

int testShares(int a[], int n, int m, int sum, int groupsum, int[] aux, int goal, int groupld) {
if (goal == 0) {
groupld++;
if (groupld == m+1) return 1;
}
for (int i=0; i<n; i++) {
if (aux[i] != 0) continue;
aux[i] = groupld;
if (testShares(a, n, m, sum, groupsum, aux, goal-a[i], groupld)) {
return 1,

}

aux[i] = 0;

Please do edge cutting yourself, I'm quite enough of this...

463891
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ANSWER:

Suppose k parenthesis has f(k) permutations, k is large enough. Check the first
parenthesis, if there are i parenthesis in it then, the number of permutations inside it and
out of it are f(i) and f(k-i-1), respectively. That is

f(k) = Sum_i=[0,k-1]_(f(i)*f(k-i-1));

which leads to the k'th Catalan number.

47 8 T

KM B KB TR A {9, 4, 3, 2, 5, 4, 3, 2} KT F58{9, 5,
4, 3, 2}

ANSWER:

Scan from left to right, maintain a decreasing sequence. For each number, binary search

in the decreasing sequence to see whether it can be substituted.

int[] findDecreasing(int[] a) {
int[] ds = new int[a.length];
Arrays.fill(ds, 0);
intdsl = 0;
int lastdsl = O;
for (int i=0; i<a.length; i++) {
// binary search in ds to find the first element ds[j] smaller than a[i]. set ds[j] = a]i], or
append a[i] at the end of ds
int s=0, t=dsl-1;
while (s<=t) {
int m = s+(t-s)/2;
if (ds[m] < afi]) {
t=m-1;
}else {
s=m+1;
}
}

/l now s must be at the first ds[jj<a]i], or at the end of ds[]
ds[s] = ali];



if (s >dsl) {dsl = s; lastdsl =i; }

}

/I now trace back.

for (int i=lastdsl-1, j=dsl-1; i>=0 && j >=0; i--) {
if (@il == ds[i]) {j - }
else if (a[i] < ds[j]) { ds[j--] = al[i]; }

}

return Arrays.copyOfRange(ds, 0, dsl+1);

A8 :

— N AN E R TR R, {4, 3, 2, 1, 6, 5}

eHi{6, 5, 4, 3, 2, LWEBMMILHE, XM AR .

ANSWER:

The key is that, from the middle point of the array, half of the array is sorted, and the other
half is a half-size shifted sorted array. So this can also be done recursively like a binary

search.

int shiftedBinarySearch(int a[], int k) {
return helper(a, k, 0, n-1);

int helper(int a[], int k, int s, int t) {
if (s>t) return -1;
intm =s + (t-s)/2;
if (a[m] == K) return m;
else if (a[s] >= k && k > a[m]) return helper(a, k, s, m-1);

else return helper(a, k, m+1, e);

49.—IE%G EEIRIE AR ST

e n AT HEY, ZORIN AR IR O(n), SRR O(1)

ANSWER:

So a comparison sort is not allowed. Counting sort’'s space complexity is O(n).

More ideas must be exchanged to find more conditions, else this is a crap.
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ANSWER:

Have done this before.

2R B E I ED, BRI SO,
USR R T NS ARG, A A A, AR,
ANSWER:

Have done this before.

5184 n #EE:IEHUF S,

AH: A—AIEE n, ft a0y n ELIEHUFS.

Blang@m A 15, T 1+2+3+4+5=4+5+6=7+8=15, fiiLIiith 3 M&ELLT 4 1-5.4-6 1 7-8.
I3MTe X 5 e T

ANSWER:

It seems that this can be solved by factorization. However, factorization of large n is

impractical!

Suppose n=i+(i+1)+...+(j-1)+j, then n = (i+))(j-i+1)/2 = (j*j - i*i + i + ))/2
=> |2 +j + (i-i"2-2n) = 0 => j=sqrt(i"2-i+1/4+2n) - 1/2
Weknow 1l<=i<j<=n/2+1

So for each i in [1, n/2], do this arithmetic to check if there is a integer answer.

int findConsecutiveSequence(int n) {
int count = O;
for (inti=1; i<=n/2; i++) {
int sqroot = calcSqrt(4*i*i+8*n-4*i+1);
if (sqroot == -1) continue;
if ((sqroot & 1) == 1) {
System.out.printin(i+”-” + ((sqroot-1)/2));
count ++;

}
}



return count;

}

Use binary search to calculate sqrt, or just use math functions.

52, ~ TLHIHERLE .
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struct SBinaryTreeNode // a node of the binary tree
{

int m_nValue; // value of node

SBinaryTreeNode *m_pLeft; // left child of node
SBinaryTreeNode *m_pRight; // right child of node
I3
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ANSWER:

Have done this.
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ANSWER:



Full permutation generation. | will use another technique that swap two neighboring
characters each time. It seems that all the characters are different. | need to think about

how to do it when duplications is allowed. Maybe simple recursion is better for that.

void generatePermutation(char s[], int n) {

if (n>20) { error(“are you crazy?”); }

byte d[n];

int pos[n], dpos[n]; // posli], the position of i'th number, dpos][i] the number in s[i] is the
dposJi]'th smallest

gsort(s); /Il cannot remember the form of gsortin C...

memset(d, -1, sizeof(byte)*n);

for (int i=0; i<n; i++) pos[i]=i, dposli]=i;

intr;
while (r = findFirstAvailable(s, d, pos, n)) {
if (r=="-1) return;
swap(s, pos, dpos, d, r, r+d[r]);
for (int i=n-1; i>dpos]r]; i--)
d[i] = -d[if;
}

}
int findFirstAvailable(char s[], byte d[], int pos]], int n) {

for (inti=n-1; i>1; i--) {
if (s[pos]i]] > s[pos[i]+d[pos]i]]]) return posJi];
}

return -1;

#define aswap(ARR, X, Y) {int t=ARR[X]; ARR[X]=ARR][y]; ARR[Y]=t;}
void swap(char s[], int pos][], int dpos[], byte d[], intr, int s) {

aswap(s, r, s);

aswap(d, r, s);

aswap(pos, dposir], dpos]s]);

aswap(dpos, r, S);



Maybe full of bugs. Please refer to algorithm manual for explansion.
Pros: Amotized O(1) time for each move. Only two characters change position for each
move.

Cons: as you can see, very complicated. Extra space needed.

54 1 BN P A 2 7 T 1 i i

AUH BB, BB R N, AT R S T R R R
A AR TR 587 . ZORI TR 2N O(n).

ANSWER:

This problem makes me recall the process of partition in quick sort.

void partition(int a[], int n) {
int i=j=0;
while (i < n && (afi] & 1)==0) i++;
if (i==n) return;
swap(a, i++, j++);
while (i<n) {
if (al] & 1) == 1) {
swap(a, i, j++);

}

i++;

55. fiH: 2% CMyString AR :

class CMyString

{

public:

CMysString(char* pData = NULL);
CMysString(const CMyString& str);
~CMysString(void);

CMysString& operator = (const CMyString& str);
private:

char* m_pData;

h
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ANSWER

Pass...
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ANSWER:
Standard DP...
Ics(apl, bp2) = max{ lcs(pl,p2)+1, Ics(pl, bp2), Ics(apl, p2)}

int LCS(char *p1, char *p2) {
int 11= strlen(p1)+1, I2=strlen(p2)+1;
int a[l1*12];
for (int i=0; i<I1; i++) a[i*l2] = 0;
for (int i=0; i<I2; i++) a[i] = 0;
for (inti=1; i<Il; i++) {
for (int j=1; j<I2; j++) {
int max = MAX(a[(i-1)*12+11], a[i*I2+I1-1]);
if (p1[i-1] == p2[j-1]) {
max = (max > 1 + a[(i-1)*12+j-1]) ? max : 1+a[(i-1)*12+-1];
}
}
}
return afl1*12-1];
}



57. AL -

FUH = JEBAA S B R -
template<typename T> class CQueue
{

public:

CQueue() {}

~CQueue() {}
void appendTail(const T& node); // append a element to tail

void deleteHead(); // remove a element from head
private:
Stack<T> m_stackl,;
Stack<T> m_stack?2;
I3
Irbre AN BTSRRI A B, FRATARIAE RS A AR
D] S T e S it SR IRATTF PSR S — N BA A
HE RGOSR AT A S ) S AANE R AR T 1 o —Fha NSE S a4
BT 0T BABTEAT ) AT B SR AR T R AEAR UL AT BAAI R — Mo NS Bl & 4
AR TR BT RHE, T BATIH SRR T 3R -
ANSWER
Traditional problem in CLRS.
void appendTail(const T& node) {
m_stackl.push(node);
}
T getHead() {
if (Im_stack2.isEmpty()) {
return m_stack2.pop();
}
if (m_stack1.isEmpty()) error(“delete from empty queue”);
while (m_stackl.isEmpty()) {
m_stack2.push(m_stack1.pop());
}

return m_stack2.pop();

58. M 21 kA i BER -
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struct ListNode

{

int m_nKey;

ListNode* m_pNext;

h

e X TR AT e
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ANSWER

Have answered this...

59 NREMT LKA )2
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ANSWER:

| don’t know c++.

Maybe it can be done by implement an empty private default constructor.

60.7£ O (1) I [a] A MHBREER 45 5

FUH - 2 e BRI SR AR B AN — NG SR BT, 7E O(L)IN TR R 22 45 5o BER A, R e LA
struct ListNode

{

int m_nKey;

ListNode* m_pNext;

J§

BRI R P B R

void DeleteNode(ListNode* pListHead, ListNode* pToBeDeleted);

GrHT: X I NIRAER Google AR, BEA R SRIA I mALEEAL], &R SEHRA
R S5 E

HHRENRZ, AEFE LA I 8] 52 2% B2 1 PR

ANSWER:

Copy the data from tobedeleted’s next to tobedeleted. then delete tobedeleted. The
special case is tobedelete is the tail, then we must iterate to find its predecessor.

The amortized time complexity is O(1).
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ANSWER:

XOR.

62 K BRI — DAL
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struct ListNode

{

int m_nKey;

ListNode* m_pNext;

I3
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ANSWER:

Have done this.

63.7E 74T e I R A 1 775 o
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ANSWER:

Have done this? Use a byte array / character hash to record second string. then use two

pointers to shrink the 1st string.

64. FHIAL.
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ANSWER:
TRADITIONAL.

Use heap/priority queue.
int n01500() {
int heap[4500];
heap[0] = 2; heap[1] = 3; heap[2] = 5;
int size = 3;
for (int i=1; i<1500; i++) {
int s = heap|0];
heap|[0] = s*2; siftbown(heap, 0, size);
heap[size] = s*3; siftUp(heap, size, size+1);
heap[size+1] = s*5; siftUp(heap, size+1, size+2);

size+=2;

void siftDown(int heap(], int from, int size) {
intc=from*2+1,
while (c < size) {
if (c+1<size && heap[c+1] < heap]c]) c++;
if (heap|c] < heap[from]) swap(heap, c, from);
from = c; c=from*2+1,
}

}
void siftUp(int heap[], int from, int size) {

while (from > 0) {
intp=(from-1) /2
if (heap[p] > heap[from]) swap(heap, p, from);
from = p;
}
}

65.4m i 1 BEKIIN f7%k
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ANSWER:
So maybe n could exceed i32? | cannot tell where is the trick...

Who will output 2*10"9 numbers...

66. U 1E He .

AUH . FHEEIEE M. BlndmAR{L, 2, 3, 4,5}, 1 fEMT.
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ANSWER:

Interesting...

void reverse(Stack stack) {
if (stack.size() == 1) return;
Object o = stack.pop();
reverse(stack);

putToBottom(stack, 0);

void putToBottom(Stack stack, Object 0) {
if (stack.isEmpty()) {
stack.push(o);
return;
}
Object 02 = stack.pop();
putToBottom(stack, 0);
stack.push(o2);

67 .1 R Bl R -
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ANSWER:

/I make king =0

boolean isStraight(int a[]) {



Arrays.sort(a);

if (a[0] > 0) return checkGaps(a, 0, 4, 0);

if (a[0] == 0 && a[1] != 0) return checkGaps(a, 1, 4, 1);
return checkGaps(a, 2, 4, 2);

boolean checkGaps(int []a, int s, int e, int allowGaps) {
int i=s;
while (i<e) {
allowGaps -= a[i+1] - a[i] - 1;
if (allowGaps < 0) return false;
i++;
}

return true;

2.n METH RS 80 DB ER L, ra BT s bR s AN S A n,
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ANSWER:

All the possible values includes n to 6n. All the event number is 6™n.

For n<=S<=6n, the number of events is f(S, n)

f(S,n) = f(S-6, n-1) + f(S-5, n-1) + ... + f(S-1, n-1)

number of events that all dices are 1s is only 1, and thus f(k, k) = 1, f(1-6, 1) = 1, f(x, 1)=0
where x<1 or x>6, f(m, n)=0 where m<n

Can do itin DP.

void listAllProbabilities(int n) {

int[][] f = new int[6*n+1][];

for (int i=0; i<=6*n; i++) {
fli] = new int[n+1];

}

for (int i=1; i<=6; i++) {
filfL] = 1;

}

for (int i=1; i<=n; i++) {

fil] = 1



}
for (int i=2; i<=n; i++) {
for (int j=i+1; j<=6*; j++) {
for (int k=(j-6<i-1)?i-1:j-6; k<j-1; k++)
filfi] += fK][i-1];
}
}
double p6 = Math.power(6, n);
for (int i=n; i<=6*n; i++) {
System.out.printin(“P(S="+i+")="+((double)f[i][n] / p6));
}
}
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ANSWER:

Actually this problem has little to do with algorithm...

The concern is, you must figure out how to arrange to achieve a smaller figure.

The answer is, if ab < ba, then a < b, and this is a total order.

String smallestDigit(int a[]) {
Integer aux[] = new Integer[a.length];
for (int i=0; i<a.length; a++) aux[i] = ali];
Arrays.sort(aux, new Comparator<integer>(){
int compareTo(Integer i1, Integer i2) {
return (“"+i1+i2).compare(“’+i2+i1);
}

b
StringBuffer sb = new StringBuffer();



for (int i=0; i<aux.length, i++) {
sb.append(aux]i]);

}

return sb.toString();

}

69. iR T IR/
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ANSWER

This is like the shifted array binary search problem. One blind point is that you may miss

the part that the array is shifted by O(or kN), that is not shifted.

int shiftedMinimum(int a[], int n) {
return helper(a, 0, n-1);

}

int helper(int af], int s, int t) {
if (s==1]| a[s] < a[t]) return a[s];
intm =s + (t-s)/2;
if (a[s]>a[m]) return helper(a, s, m);
else return helper(a, m+1, t);

}

70.45 A sk S AT R T RS

ANSWER T S IS nT BASEEL 1o HORFRIM P AE AT IR Z RS, EEEHGHCEE,
AT T R RS AN — e AN 5 B A R K T i
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FUE, WHEEMRE, AMEBRITER.

ANSWER:

Have done this.



71 HUE R B EIRTT

@ H: sz %L double Power(double base, int exponent), 3K base HJ exponent {X 7.
I3 AT IR IE AR RAR ] B ) R A REA AN NAER B H 5 30 #5 Han T i AAD
double Power(double base, int exponent)

{

double result = 1.0;

for(inti = 1; i <= exponent; ++i)

result *= base;

return result;

}
ANSWER

double power(double base, int exp) {
if (exp == 1) return base;
double half = power(base, exp >> 1);

return (((exp & 1) == 1) ? base : 1.0) * half * half;

72. BH: Bb A, AT R SR — A s
orfre RERAE RS2 SEI 1 Singleton AL,
ANSWER
I’m not good at multithread programming... But if we set a lazy initialization, the “if”
condition could be interrupted thus multiple constructor could be called, so we must add
synchronized to the if judgements, which is a loss of efficiency. Putting it to the static
initialization will guarantee that the constructor only be executed once by the java class
loader.
public class Singleton {

private static Singleton instance = new Singleton();

private synchronized Singleton() {

}

public Singleton getinstance() {

return instance();

}



}

This may not be correct. I'm quite bad at this...

LRSS i TN S

FUH AT, 2 A PO RRI T A AR ORKE  E g N A R
“google”, T4 B A K IXFRFF5F # /& “goog”, LA 4.
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pIIETE

ANSWER

Build a suffix tree of x and inverse(x), the longest anagram is naturally found.

Suffix tree can be built in O(n) time so this is a linear time solution.

74 B R B R
AUH: BAHPH N CeE IR B T B, RN
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ANSWER
Delete every two different digits. The last one that left is the one.
int getMajor(int a[], int n) {
int x, cnt=0;
for (int i=0; i<n; i++) {
if (cnt==10) {
x = ali]; cnt++;
} else if (afil==x) {
cnt ++;
}else {
cnt --;
}
}

return X;

75. XA PG5 R R AR R A4l
AUH s ORI 4S RE LR

struct TreeNode



{

int m_nvalue;
TreeNode* m_pLeft;
TreeNode* m_pRight;
%
BN TSR P AN G R B X AN R AR AR L RIS 4
M SRECP A G R BRI R 45 U R A B L — A R XA ) A DA A
A Ff
ANSWER
Have done this. Do it again for memory...
TreeNode* getLCA(TreeNode* root, TreeNode* X, TreeNode *Y) {
if (root == NULL) return NULL;
if (X ==root || Y == root) return root;
TreeNode * left = getLCA(root->m_pLeft, X, Y);
TreeNode * right = getLCA(root->m_pRight, X, Y);
if (left == NULL) return right;
else if (right == NULL) return left;

else return root;

76. 2 IR EER I B

UH: A NREER, A AR T — D m_pNext $8EHER T 44554, & —1
m_pSibling & 18R T —45 5 B#E NULL. 45 R C++7E LR

struct ComplexNode

{

int m_nValue;

ComplexNode* m_pNext;

ComplexNode* m_pSibling;

I

TER—NEH 5 M ARZENE AR,
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1 A A
I I
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ANSWER

Have heard this before, never seriously thought it.

The trick is like this: take use of the old pSibling, make it points to the new created cloned

node, while make the new cloned node’s pNext backup the old pSibling.

ComplexNode * Clone(ComplexNode* pHead) {
if (pHead == NULL) return NULL;
preClone(pHead);
inClone(pHead);

return postClone(pHead);

void preClone(ComplexNode* pHead) {
ComplexNode * p = new ComplexNode();
p->m_pNext = pHead->m_pSibling;
pHead->m_pSibling = p;
if (pHead->m_pNext != NULL) preClone(pHead->m_pNext);

void inClone(ComplexNode * pHead) {
ComplexNode * pSib = pNew->m_pNext;



if (pSib == NULL) { pNew->m_pSibling = NULL; }
else { pNew->m_pSibling = pSib->m_pSibling; }
if (pHead->m_pNext != NULL) inClone(pHead->m_pNext);

ComplexNode * postClone(ComplexNode * pHead) {
ComplexNode * pNew = pHead->m_pSibling;
ComplexNode * pSib = pNew->m_pNext;
if (pHead->m_pNext != NULL) {
pNew->m_pNext = pHead->m_pNext->m_pSibling;
pHead->m_pSibling = pSib;
postClone(pHead->m_pNext);

} else {
pNew->pNext = NULL;
pHead->m_pSibling = NULL;

}

return pNew;

77 SRR A R T U H 0T

14 kR, RllESHIA,
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F—E R FTR .

4. R 45 e PR R AN A pOFIERUE — M4 AL B p->next!=NULL) R4, MR 4 .
INFART R, B p PR AR5 p->next IIEHE copy A p o, B FORMIER p->next
I

5. A5 g EER R HEAGE AU p(AEE 45 ), E p BTN — AN . INESHTEREL, Bk
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ANSWER

1. Besides the common staff, linked list is more abstract and array is usually a basic real
world object. When mentioning “linked list”, it doesn’t matter how it is implemented, that is,
as long as it supports “get data” and “get next”, it is a linked list. But almost all
programming languages provides array as a basic data structure.

2. So array is more basic. You can implement a linked list in an array, but cannot in the

other direction.

79.
14905 SRIVEERHF M — P Bk BB AR E B IR I 712
ANSWER
For linked list sorting, usually mergesort is the best choice. Pros: O(1) auxilary space,
compared to array merge sort. No node creation, just pointer operations.
Node * linkedListMergeSort(Node * pHead) {
int len = getLen(pHead);

return mergeSort(pHead, len);

Node * mergeSort(Node * p, int len) {
if (len == 1) { p->next = NULL; return p; }
Node * pmid = p;

for (int i=0; i<len/2; i++) {



pmid = pmid->next;
}
Node * p1 = mergeSort(p, len/2);
Node * p2 = mergeSort(pmid, len - len/2);
return merge(pl, p2);
}
Node * merge(Node * p1, Node * p2) {
Node * p = NULL, * ph = NULL;
while (p1!'=NULL && p2!=NULL) {
if (p1l->data<p2->data) {
if (oh == NULL) {ph = p = p1}}
else { p->next = p1; pl1 = pl->next; p = p->next;}
}else {
if (oh == NULL) {ph = p = p2;}
else { p->next = p2; p2 = p2->next; p = p->next;}
}
}
p->next = (p1==NULL) ? p2 : p1;

return ph;

2.9 5B I — ML . BT ARSI B RTX R 75 ?
ANSWER

Actually, it depends on the data. If arbitrary data is given in the array, | would choose quick

sort. It is asy to implement, fast.

3540 E e B ST strstr() B BT AE (ALY .
ANSWER

Substring test? Have done this.

80.fif B [ P — 1 2 1ot
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EAEELR YD, B RN U9 ¢ R B AR 1
ANSWER
Must be

¢ could be 2th to 7th ( has to be smaller than d, e... those 5 numbers),

so f(12) = 6 f(10) = 6* 5 f(8) = 30 * 4f(6) = 120*3f(4) = 360*2f(2) = 720

81.5% 1 HH FETH i

1A int B4, HUHEEECATFRRE], ZROR U PrA IXFER R afi], H AL RN T4
T, AURBHEKTETE. BeE N NIOMIEE D> 8T A A S .

ANSWER

Sort the array to another array, compare it with the original array, all a[i] = b[i] are

answers.

2., WE—T AT, BN PR 1K DL, ZORIH A A S E# 5,
abc 1 cba.

ANSWER

So we have ~10G data. It is unlikely to put them all into main memory. Anyway, calculate
the hash of each line in the first round, at the second round calculate the hash of the
reverse of the line and remembers only the line number pairs that the hashes of the two

directions collides. The last round only test those lines.

3.STL 1 set AT AL ? JiH4AH hash?
ANSWER
| don’t quite know. Only heard of that map in stl is implemented with red-black tree. One

good thing over hash is that you don’t need to re-hash when data size grows.

82.5% 2 YT LTI i
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ANSWER
SQL? Not a good defined question.

2.5 — Aot RS TB url. size}, B url ML, size st RiRHET )X
#
R
[A#8 1. FIH Linux Shell #r480E Cicit ik, Al ul 778 A5 baidu” 5747
XTI size B
)R 2. AR I 1 ERas R, XL size HORENHHES.
CBiH: url R, 100 124001 1D
ANSWER
1. shell: gawk ‘ /baidu/ { print $2 } * FILE
2. shell: gawk ‘ /baidu/ {print $2} FILE | sort -n -r

83.55 3 1 AT
1LAS5FHER—EEH
AEER: SE MEBCEREBAH, B BAERBH LD NEGE, AT
B SEEE O(), FAIEZAENO (n) .
ANSWER
Have done this.
2.1 EAEIR
HI C &5 sL8 K81 void * memmove(void *dest, const void *src, size_tn). memmove B
TR AL UL sre FriRINAF A HT n A7 8] dest Prfa it b
IR
A AT HEARAT SRR 4R ETIRZE void SERLRGFRER, XA e K 3 2R SEIL & A e R A 4%
148
ANSWER
/ITo my memory, usually memcpy doesn’t check overlap, memmove do
void * memmove(void * dest, const void * src, size_t n) {

if (dest==NULL || src == NULL) error(“NULL pointers”);

byte * psrc = (byte*)src;

byte * pdest = (byte*)dest;

int step = 1;

if (dest <src +n){

psrc = (byte*)(src+n-1);
pdest = (byte*)(dest+n-1);



step = -1;
}
for (int i=0; i<n; i++) {
pdest = psrc;
pdest += step; psrc += step;
}
}

84.5% 4 HHH FETH A

2010 4 3 JE [ WA, R RS ]

la~z B R/NEE 0~9 A N M, HERE T e B R R TR sk k.
ANSWER

By fastest, so memory is not the problem, hash is the first choice. Or trie will do.

Both run in O(Size) time, where size is the total size of the imput.

2.CH—BENUA A, A2 0 HIBERAE p, 7R 1 WMESRZ 1-p, IR EARM G — AN R A
A ERIEO M1 Ry 12, #id — RS (R EMIE 1.2.3 FIMREINL3; ...,
P — RS, AU 1. 2. 3. .n MBERIEN Un, ZDORE E R,
ANSWER

Run rand() twice, we got 00, 01, 10 or 11. If it's 00 or 11, discard it, else output O for 01, 1
for 10.

Similarly, assume C(M, 2) >= n and C(M-1, 2) < n. Do M rand()’s and get a binary string of
M length. Assign 1100...0to 1, 1010...0to 2, ...

3.4 10 et mAAF 16,

TS AT HAE T 2 F P 1 query, BN SCHR) query #RTREE S

BRI query HISEHERE.

ANSWER

If there is no enough memory, do bucketing first. For each bucket calculate the frequency

of each query and sort. Then combine all the frequencies with multiway mergesort.

85. 3L 15 5 (14 1] it
LA —NERECRE RPN T/ 8 A A B 74558 A LN R75S B AT LN
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ANSWER

Special case of memmove.

2.0H— ML E, Hen asderwsde, FHE A — AT FAFE E U sde NG RIRH
&A1 0, AR 7 E N
ANSWER
ANSWER
int count_of substr(const char* str, const char * sub) {
int count = 0;
char * p = str;
int n = strlen(sub);
while (*p 1=10") {
if (strncmp(p, sub, n) == 0) count ++;
p++;
}

return count;

Also recursive way works. Possible optimizations like Sunday algorithm or Rabin-Karp

algorithm will do.

86.
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ANSWER

This is the first question I'm given in a google interview.

Node * array2Tree(int[] array) {

return helper(array, 0, n-1);

Node * helper(int[] array, int start, int end) {
if (start > end) return NULL;

int m = start + (end-start)/2;



Node * root = new Node(array[m]);
root->left = helper(array, start, m-1);
root->right = helper(array, m+1, end);

return root;

87.
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ANSWER

Do overflow manually.

final static long mask = (1 << 31) - 1;

ArrayList<Integer> multiply(ArrayList <Integer> a, ArrayList<Integer> b) {
ArraylList<integer> result = new ArrayList<Integer>(a.size()*b.size()+1);
for (int i=0; i<a.size(); i++) {

multiply(b, a.get(i), i, result);
}
return result;
}
void multiply(ArrayList<Integer> x, int a, int base, ArrayList<Integer> result) {
if (a ==0) return;
long overflow = 0;
int i
for (i=0; i<x.size(); i++) {
long tmp = x.get(i) * a + result.get(base+i) + overflow;
result.set(base+i, (int)(mask & tmp));
overflow = (tmp >> 31);

}

while (overflow != 0) {
long tmp = result.get(base+i) + overflow;
result.set(base+i, (int) (mask & tmp));

overflow = (tmp >> 31);

}
}

2. R KIS 7 B (“ads3s1456789DF34561d345AA” H111)“456789")



ANSWER

Have done this.

3.8 strstr Ty, EI7ESLH R T B I BLIO R E
CEEAR R B L TR 5 2 T i 11— 12 3R 0
ANSWER

Have done this.

88.2005 4 11 H& 2. Jhith5e BT T A3 bR 2L
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BRI EME N 50 CELRAS AR 220 1 [a] A4 B 2 a])

ANSWER

It's like partition in quick sort. Just keep the non-* part stable.

int partitionStar(char a[]) {
int count = O;
inti = a.length-1, j=a.length-1; // i for the cursor, j for the first non-* char
while (i >=0) {
if (afi] 1= ") {
swap(a, i--, j--);
}else {
i--; count ++;
}
}

return count;

89. M INEIG . ol REEX M
1.2005 11 H 15 HENBAWERE A, SCll— PR .
ANSWER

Have done this.

2. Yt S A ER R R R . (SEBER B atoi DDA, HEUCRAINERLE R . a0k
FRFH"+1237123, 7-01237-123, “123CS457123, “123.45CS"123, “CS123.45"0
ANSWER



int atoi(const char * a) {
if (*fa=="+’) return atoi(a+1);
else if (fa=="-") return - atoi(a+1);
char*p = a;
intc=0;
while (*p >= ‘0’ && *p <= ‘9’) {
c=c*10+ (*p - ‘0’);
}

return c;

BRIEH Y CRECEME RS, SCAnHEHE P 555D
ANSWER
Standard solution. Skip.

A MR T4 & P RO IR IR A A . WA R abe123de4fgh6” A B A 42 Uy abedefg”. i
EARMPE.  CREPFEREAFTE IO, AfHEIREaE, WNEE2REN O(N))
ANSWER
Also partition, keep non-digit stable.
char * partition(const char * str) {
char *i=str; //ifor cursor, jfor the first digit char;
char * j = str;
while (*i 1="0’) {
if (%i>'9" || *i<'0"){
*jt+ = X+
}else {
*i++;
}
}
*1=10%

return str;

SR E S — MK T (Rl RS PART D
U"abractyeyt","dgdsaeactyey" ) kT & A"actyet".
ANSWER



Use suffix tree. The longest common substring is the longest prefix of the suffixes.

O(n) to build suffix tree. O(n) to find the Ics.

90.
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ANSWER

Two cursors.

2.1 5 g R O 4
CHULRR, T A AREIFRER A, S ERE TR AN IR RS & BN KD
ANSWER

Have done this.

3 R R AR
ANSWER

Have done this.

91
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ANSWER

=

Have done this. 10 mices.

2.4 BB A Sk 1] 7
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ANSWER

Quick sort.

92.
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<176, 170>, <176, 171>, <178, 170>, <178, 171>, <180, 170>, <180, 171>,

W2 IAESS ) — AN B PP 21 T 4 L I L L 707 0 A E (1 4 48 L 73 x B 5 H RIWT,
A EARHIRT)
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ANSWER

The answer is the swap number of insertion sort. The straightforward method is to do

insertion sort and accumulate the swap numbers, which is slow: O(n"2)

A sub-quadratic solution can be done by DP.

f(n) = f(n-1) + Index(n)
Index(n), which is to determine how many numbers is smaller than a[n] in a[0..n-1], can be

done in log(n) time using BST with subtree size.

93.4E > int B R AR, ERTETLEMIEE, DMFETHMES. B0
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e

ANSWER

It is natural to improve the hint... just during the second traversal, do the range minimum

and picking together. There is no need to store the range minimums.

94 K A
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ANSWER

Firstly sort the array. Then do DP: for each a[i], update the length of the arithmetic
sequences. That's a O(n*3) solution. Each arithmetic sequence can be determined by the

last item and the step size.

95. 4y [ i
1 KW — R AR XK, tn: abceba
ANSWER

Two cursors.

2 FHIE AR 77 1 HI W A a[NPe A THFHES
ANSWER
boolean isAscending(int a[]) {
return isAscending(a, 0);
}
boolean isAscending(int a[], int start) {

return start == a.length - 1 || isAscending(a, start+1);

96.08 4 1 A el I 2 1A
1. %45 strepy EQEL
SV strepy BRI Y2
char *strcpy(char *strDest, const char *strSrc);
b strDest 42 HI 48, strSrec £IEFHH . ANHH C++/C MFFFHEREL HRME
PRIEY strepy
ANSWER
char *strcpy(char *strDest, const char *strSrc) {
if (strSrc == NULL) return NULL;
char *i = strSrc, * = strDest;
while (*i 1= 0") {

Mt = K+



}

* =0

return strDest;
}
Maybe you need to check if src and dest overlaps, then decide whether to copy from tail to
head.

e A2 %k, Zah IS 100 &% V0.1 Rl
ARk,
FESR LR A R TR, AR — RS .

975 1 A fal B (10 SR T o
L1905 RAEETAFER IR, BOROUIE L PRl
ANSWER

Have done this.

2 (EHER LA R DU A B2 7
ANSWER

Have done this.

B R AT AL, EORIAEE . b asial.
ANSWER

Have done this.

8.4 HBERRIO— AN BEME, FEHS YT BRI RE(E— N RS L
ANSWER

Have done this.

5.5 ¥, MAFFRALEE wite, &b
(B EFERM 4 ATAUEHE DI F R SREE R R#0? D
ANSWER

Char or string?

have done atoi;

98.55 2 ZH K A
125 H— AN RECkE H — N/ B T E HES



ANSWER

Have done this...

2,759 5 5B malloc() A7 73 e B B Dl g — e AKAD
ANSWER
Way too hard as an interview question...

Please check wikipedia for solutions...

B4 — A RBCRE BN FATH A M B 7478 A KL FH T 4F R B RGN
WHES.

ANSWER

Copy from tail to head.

4 BRGNS MR, A RS X e
ANSWER

Have done this.

5. B TR 4018 JZ AT B = SO 4 i Bt 7 15 4 -
ANSWER

Have done this...

6. EFF—MEERB NN (a2 R, RN RMIFEE TR ?
ANSWER

Have done this...

99.5% 3 ik il

LR IRARE LA, MBI RESILHE 1 ANV, BIEESETEMBEMFARKSE T,
YRR PR 28 0 T 1SR — AN /N - T2 Bl 2

ANSWER

May have done this... burn from both side gives ¥ hour.

245 —HRE, Kt st Z0=F, M EREIURFERZSERMHA. IHE >
AN AT CAAE UK E A PSR B R R R T (B A-1 38D

ANSWER

4.



BMBRRA LT ZHIK, —A 3 ATHHEN, —A5 ATHRERE, PR ETF#HA
¥

51, WRIATA BEMERARR L 4 ATFRIK? (40 #-3 A

ANSWER

5t03=>2

2 to 3, remaining 1

5 to remaining 1 =>4

— N 1 i) e ] o s AN g

KTHDNN, TR RISEE ), 53— U E 1

PR FE RGBSR, BT E K TS . DU AR B L U

(EAFHIERZ AR, 75 B X WA N ERINMIZEAR? (20 #-2 7080
ANSWER

Seems there are too many answers.

I will pick anyone to ask: how to get to your country? Then pick the other way.

100.55 4 A G, Bk AER R

1.12 DER—AR, BEIER A — A EEAR, FERRA fEH =0 #2AA
BRe 13 UE?  GEEHEUFRUEHBADERERZRREE, FTUHEFHEE) (5 75
-1 /NI

ANSWER

Too complicated. Go find brain teaser answers by yourself.

2189 i bE 10 KHL, ZRFFEL EEDE=AN? (3 204h-20 080D

BAE—RIN 24 /NI Z AR, BRI AT AR e e E A AE R AR A LK ? #
A AITE? REFSHIR? (5 28h-15 28D

30
LR PR N L
R, PRAIR R R

Y WRARGZE SR — UCR BRI, FF H LA AR BAT WL S ABL A i e
I BB AEE AN 2 P 2 58, SRR T D
LA —# HANEEIEE] 7 100 WA, &R NN EDER. M ITRERX 45



MEJEHCH S (1. 2, 3. 4. 5)

e, M1 SREARETR, WIERFRR, B HEACEEE EERE AR,
AT =T T, 15 R 3Tt iR

mE 1 SH)E, Bl 2 SREARTRE, RERTH 4 NBETER,

A AT RN RN, IR R TR, S NPRR N IR &
RISt

FAr BNEHAGRMRIERRIN, AR B A I, T A

)R 35— R SR R O T S REAE B AR e i KA ?

Answer:

A traditional brain teaser.

Consider #5, whatever #4 proposes, he won’t agree, so #4 must agree whatever #3
proposes. So if there are only #3-5, #3 should propose (100, 0, 0). So the expected
income of #3 is 100, and #4 and #5 is O for 3 guy problem. So whatever #2 proposes, #3
won't agree, but if #2 give #4 and #5 $1, they can get more than 3-guy subproblem. So #2
will propose (98, 0, 1, 1). So for #1, if give #2 less than $98, #2 won’t agree. But he can
give #3 $1 and #4 or #5 $2, so thisis a (97, 0, 1, 2, 0) solution.

2. —HERT MU R, R

BASCHLRAE — A,

KLz TR OB I QEEGRAR L, BOA bl

— e A SR LS ER R

i) 3«

NAEE D — B Ge R — 18] [ 2R KN kL, BT E NS LA HL?

I LR —HLIZE M B2 e iR el ilds, A Sevedi@beds, PiEica Wl

Pass. ok, fIHR4%E 100 &R E 5.



