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Sol:

The terminating character of every character string is "\0' (ASCII encoding is 0). It is perfectly correct to store 10 arbitrary
characters in this char array if your purpose is to store these data only and not using any C string library functions in
stdio.h or string.h. If you want to use C utility functions like scanf("%s", puts(), fgets(), strlen(), strcmp(), strcat(),
strepy(), strtok(), ..., these functions assume that each character string ends with the "0' (or simply integer 0) such that a
loop like
01 inti=0;
02 while (buf[i]!=0)
03 some processing
can stop processing at the end of the string.

(b)[4] FF Trle & strl & str2 0232w % 03 Afes 04 e hkenz B3 HATR?
FEUEP s BRI ARDREY 2265 L R?

01 const char *str1="Hello World!";

02 char str2[]="Hello World!";

03 printf("%s", strl);

04 printf("%s", str2);

Sol:

The outputs from line (3) and line (4) are exactly the same. You can use either one of them in your program whenever
the syntax requires a char * unless you want to modify the content of the string. In that case, strl points to an
immutable character array with "Hello World!" prestored in it while str2 points to 13 bytes of contiguous memory for
your program to access or modify. For example, str2[6] = 'w'; is correct while str1[6] ='w'; is incorrect. strcpy(str2,
"Happy Hour!"); is correct while strepy(strl, "Happy Hour!"); is not.

() [4] #h — B % # ¥ #c "Hello World!" 7 &4L (b) % 02 )% 22 4k % ki L

i+ - ﬂ‘] 57?7 3d 352 21 printf("%c", *("Hello World!"+4)); 5 = - ¢ &2} 07
Sol:
It is a character array with immutable contents which occupies 13-byte of contiguous memory. To the compiler, it is a
const char array without a name. Its type is the same as str - the name of a const char array in the following definition:
const char str[] = { '"H".'¢",'l','l','o"," ',"W",'o",'r",'I','d","!","\0"};
i.e. its type is const char *const.
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Now that "Hello World!" is a char pointer, the arithmetic pointer expression +4 would add 4 times the size of a character,
i.e. sizeof(char) to that pointer. The * is the dereference operator and obtains the content of the memory at the address
"Hello World!"+4, i.e. the 5-th element '0' of this constant character array. Note that this indirect access of memory
*("Hello World!"+4) through an address is the same as "Hello World!"[4] or const char *str="Hello World!"; followed by
str[4].

(d) [8] T & 425 ¥ 05,06,07 71 {5 & cniff L5 - K TREE A % o SRR AR
05,06,07 7| & 1 e e %2 (A i B BAENL &) - wok % 07 Fick
printf("%p\n",buft+10); -k FE S kel k S R R F 08 FIH {7 %“;é}éﬁﬁl » RS
BIAE? SR RS BF A € IR P PE R % 09 53 7 14 18 scanf() ot
§ 3 TR B IR ¢ IS0

01 #include <stdio.h>

02 int main()

03 {

04 char buf[]="SweetHome";

05 printf("%p\n", buf); // 0000000000CFF938

06 printf("%p\n", buf+1); // 0000000000CFF939

07 printf("%p\n", &buf+1); // 0000000000CFF942

08 scanf("%s", buf+1);

09 scanf("%s", &buf+1);

10 return 0;

11}

Sol:
The format conversion command %p of printf() outputs the memory address of the corresponding argument in
hexadecimal. At line 5, buf is the address of the first element of the 10-char array, whose type is char* and has the value
(0000000000CFF938)4 in a particular run. At line 6, the plus sign in the expression buf+1 is a pointer addition, and the
address buf is added by an offset of storage for 1 char, i.e. sizeof(char), and is (0000000000CFF938),s+1 =
(0000000000CFF939) 4. At line 7, &buf has type char (*)[10], thus this address is incremented by an offset of storage
for 1 char[10], and is (0000000000CFF938);s+10 = (0000000000CFF942) .

If line 7 is modified to printf("%p\n", buf+10);, the address written out on the screen will still be
0000000000CFF942 = (0000000000CFF938);5+10*1, which is buf +10*sizeof(char).

At line 8, scanf() will read upto 8 characters and store those characters including one extra terminating character "\0'
to memory starting from address buf+1 (which is (0000000000CFF939),¢) to address buf+9 (which is
(0000000000CFF941);4) without getting any runtime memory access error. Note that the data in the address buf , which is
'S', will not be touched by the scanf() function call in line 8.

In line 9, the statement tells scanf() to store whatever characters read from the keyboard to memory starting at
(0000000000CFF942),6, this memory is outside the allocated memory for the character array buf[10] and is not allowed
to access by this program. Once scanf() tries to write data into the memory at address &buf+1 the system is likely to
report memory access error and aborts the execution of the program.

Fad T A Bl R L A BOE A S5 E Cnk) AR5

(a)[6] @ Blw* - B¥ LF3 k fiﬁié‘f’lffﬂz‘f—?ﬂ] X[] * #c#F o bl B¢ P E 3
4 {12345} ¢ @B 3 BAEE CG53)=10 7 i chie & > 33+ 07-13 7 124
TR % 07 AR ER 1 Ekd T % 1001 A aw i A 1 outskw | 125
o - . 134
% i+l [had "J k-1 f,‘imé‘i‘l‘lp&@_ 135
01 #include <stdio.h> 145
0 234
03 int next(int x[], int n, int k) 235
04 | 245

345
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Sol:
07
08
09
10
11
12
13

05 int i, j;

06 for (i=k-1; i>=0; i--)

07 if (x[i] < )
08 {

09 x[i]++;

10 for (j= ;< ;i)
11 x[j]1=

12 return 1;

13 }

14 return 0;

15}

16

17 int main()

18 {

19 int i, x[10], n, k;

20 scanf("%d%d", &n, &k);

21 for (i=0; i<k; i++)

22 x[i] = i+1;
23 do
24 for (i=0; i<k; i++)
25 printf("%d%c", x[i], "\n "[i<k-1]);
26 while (next(x, n, k));
27 return 0;
28 }
if (x[i] < n-(k-1-i )
{
x[i]++;
for (j= it+1 ;< k ;jH)
x[j] = x[j-1]+1 ;
return 1;
h

(b) [10] & i 425 hibin 4 4 1t B & & 0 B4R ot > F PR L 7 %A deen A for

B> § - B A aFER &AL HF (Depth First Search, DFS) » # B pF 7 & Fif i LM ahRhk
i futEd o ZEY R SN FEITBRORE - BAERRE U E S EER L
BBz G ihi ki 00 R REAnE po AT AR 02 Sk 0 ¥ 04
Pl RE Rtk h 0 8 08 Flx[p] “r IR 1A F 09 Ak T - K gl
FOAFREY 15 5%z B SBcd+] 3F2 ok 2 BE Y R F)?

01 #include <stdio.h>

EE
W

y.

02 void comb(int n, int k, int x[], )

03 ¢

04 if ( )

05 for (int i=0; i<k; i++)

06 printf("%d%c", x[i], "\n "[i<k-1]);
07 else

08 for (x[p]= ; X[pl< ; X[pl++)
09 comb(n, k, X, );

10 }

11 int main()

12 {

13 intn, k, d[10]={0};

14 scanf("%d%d", &n, &k);
15 comb(n,k,d+1,0);

16 return 0;

17}
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Sol:

02 void comb(int n, int k, int x[],__intp )

03 {

04 if(__P>=k_yjorif(__P==k )

05 for (int i=0; i<k; i++)

06 printf("%d%c", x[i], "\n "[i<k-1]);

07 else

08 for (x[p]= x[p-1]+1 s x[pl< n-(k-p-2)
09 comb(n, k, x, p+1 )

10 }

s X[p]++)

The third argument d+1 of the recursive function call at line 15 is the address of the second element of array d[], i.e.

&d[1]. In this way, we want to map the subarray d[1], d[2], ..., d[9] in main() to the array x[0], x[1], ..

., X[8] in the

recursive function comb() and furthermore map d[0] in main, which is initialized to 0, to x[-1] in comb(). The logical

reason lies in the expression x[p]=x[p-1]+1 at line 08, when p is 0, this expression uses x[-1] as its previous element

which is required to be a constant 0.

@[9] =T AMRN PR Bl N E el - B
S MRS xo P KT AR A m S n 7
EREL (5- 7). m %2 no &T k3 m 7>
27 n BEEK) EFLAES 28 5@ ~ release()
i3V S o S N4 € o rEe B e Rl o ¥ 14

Pl &% E x 0 & 187 & stdlibh e Tk

malloc() &3 pel + B¢ Fodpfls] > R#TE &

hiz o e ki * osizeof() KE~E - % 20 7 ﬁ_ﬁ%‘]
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Conceptual layout
X

»EF] x o & 28 FleEed G5\ release(x, m) s B e it o %
release() St % x> % 07,08 7|32 free() ;¢ = > cffrfe ¥ E’ﬂ;c'f,‘é%ﬁ o

53

132
712
653
237
604

01 #include <stdio.h>

02 #include <stdlib.h>

03

04 void release(int , int m)
05 {

06 for (int i=0; i<m; i++)

07

08

09 }

10

11 int main()

12 {

13 inti, j, m, n;

14 int ;

15

16 scanf("%d%d", &m, &n);
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17

18 X = malloc( *m);
19 for (i=0; i<m; i++)
20 x[i] = malloc(
21
22 for (i=0; i<m; i++)
23 for (j=0; j<n; j++)
24 scanf("%d", );
25
26 // some processing on data stored in array x
27
28 release(x, m);
29 return 0;
30}
Sol:
01 #include <stdio.h>
02 #include <stdlib.h>
03
04 void release(int__**X ___ intm)
05 {
06 for (int i=0; i<m; i++)
07 free(x[i])
08 free(x) .
09 }
10
11 int main()
12 {
13 int i, j, m, n;
14 int__**x
15
16 scanf("%d%d", &m, &n);
17
18 X = (int **) malloc( sizeof(int *) *m);
19 for (i=0; i<m; i++)
20 x[i] = (int *) malloc( sizeof(int) *n);
21
22 for (i=0; i<m; i++)
23 for (j=0; j<n; j++)
24 scanf("%d",___ &xIillil ),
25
26 // some processing on data stored in array x
27
28 release(x, m);
29 return O;
30}

*n);

(0) [10] FHF %+ 4 (a) it - 23 T IR P B
TR AR ERE S - R LS xo &
B AR AR~ chm A n FEFEAEYL 0

% = release(x) i Kk fd R gl o) o

01 #include <stdio.h>
02 #include <stdlib.h>
03
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04 void release(int )

05 {
06 ;
07}
08
09 int main()
10 {
11 int i, j, m, n;
12 int ;
13
14 scanf("%d%d", &m, &n);
15
16 x=(__ ymalloc(_ *m);
17
18 for (i=0; i<m; i++)
19 for (j=0; j<n; j++)
20 scanf("%d", );
21
22 // some processing on data stored in array x
23
24 release(x);
25 return 0;
26 }
Sol:
01 #include <stdio.h>
02 #include <stdlib.h>
03
04 void release(int )31 ) //or x[5][3] or x[][3] or (*const x)[3]
05 {
06 free(x);
07}
08
09 int main()
10 {
11 int i, j, m, n;
12 int (*x)[3] R
13
14 scanf("%d%d", &m, &n);
15
16 x=__ (int (*)[3]) malloc( sizeof(int [3]) *m);
17
18 for (1i=0; i<m; i++)
19 for (j=0; j<n; j++)
20 scanf("%d",___ &x[il[jl _ ):
21
22 // some processing on data stored in array x
23
24 release(x);
25 return O;
26}

4. (a)[12] fktifse SN P iE L )52 (Divide and Conquer) » &F ¥ ehpF iz Y BiF 7

7 4 b 25 MR8 (in place) shp-i# £ B2 (Quick Sort) » § A iE At ¢ AP TR A Bk
FliBEREPLF > P ZEPFIEY F kK A F s e s —fr.pfg;}gﬁp;;;g;r»_ e eris
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inid kibie = F 0 3% 2T 5] quickSelect() i S 0 d - B REA i) P 3T

% L (T ok ARV A e 55 — 5% int partition(int d[], int start, int end) 12
T PR R L L TR S X RSN RV
LFAETE o Adp R AF TG NPT o g LA F 6 i 3 R0 o partition()
Fw By R F AR LS - g 3l )

01 int quickSelect(int k, int d[], int start, int end) /3 #* A" 7| d[start], d[start+1], ..., d[end]

02 {

03 int t, pivot;

04 if (end-start > 1)

05 {

06 pivot =

07 if (pivot>k-1)

08 return

09 else if (pivot<k-1)
10 return

11 }

12 else if (end-start == 1)
13 {

14 if (d[start]>d[end])
15 t=d[end], d[end]=d[start], d[start]=t;
16 }

17 return k-1;

18 }

19

20 int main()

21 ¢

22 int k=8, ans, data[]={-8, 20, -25, -15, 18, -49, 29, 15, 13, 9}, ndata=10;
23 ans = quickSelect(k, data, 0, ndata-1);
24 printf("the %d-th element is %d\n", k, data[ans]);

25 return 0;
26 }
Sol:
06 pivot = partition(d, start, end);
07 if (pivot>k-1)
08 return quickSelect(k, d, start, pivot-1);
09 else if (pivot<k-1)
10 return quickSelect(k, d, pivot+1, end);

(b) [4] + & = quickSelect() & 3%#4 {7 PF 7| E° ! the 8-th elementis 18 > F AL 7] ¢ 2% 5 A % ¢

0 EE gﬁ_ygi ,l}»}; TR L & g L FEER % 2 (f 75 )
Sol:
-8 and 18 Quick selection is a partition-based divide and conquer algorithm, if e

the k-th element is in the first half of the sequence, the algorithm only dig into
the first half of the sequence. Therefore, as shown in the figure on the right, if {-15,-49,-25}} @

we draw the process of partition into a tree, only the path directly leading to the 15.913} {29.20
k-th element will be put into their correct places. =8 {15,9,13} {29,204

(©)[4] 3K & 122 % 16 5|0l p ehy @I 1 oA o gk
FHEHIE k BAEG A
Sol:

If there are only two elements left in the range with k being one of them, since the k-th element would be in its correct
place at the end of the algorithm, the other one must also be in its correct place.
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(@)[2] & 06 7l &L S3¢ findScore() ®3-H - b d LS b fs B o B v %
fee dpptmehd & B n s s SO ] X[] ededn gl ~ U2 - B oS type
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(b)[2] % 09 73 B ifie i o ik it

(©)[2] % 10,11 7izifse e e findScore() 2 @ »if § ehfis- B =+ & Rlehif™s 4 i

(@) [2] & 13,15 #3129 type S5 & v @ & o enip A fie

(e)[2] ¥ 25 3= =+ main() & 3% p 2R 3030 findScore() ws v

01 #include <stdio.h>

02

03 int max(int X, inty) { return x>y ? x : y; }
04 int min(int x, inty) { return x<y ? x : y; }

05

06 findScore( , , )
07 §

08 int left, right;

09 if ( ) return ;

10 left = findScore( , , );

11 right = findScore( , , );

12 if (type)

13 return

14 else
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15 return

16 }

17

18 int main()

19 ¢{

20 int i, n, x[1024];

21 while (1==scanf("%d", &n))

22 {
23 for (i=0; i<n; i++)
24 scanf("%d", x+i);
25 printf("%d\n", findScore( R R ));
26 }
27 return 0;
28 }
Sol:
01 #include <stdio.h>
02

03 int max(int x, inty) { return x>y ? x : y; }
04 int min(int x, inty) { return x<y ? x : y; }

05

06 int  findScore( intn , int x[] , int type )
07 {

08 int left, right;

09 if (__n==1_ )return___x[0];

10 left=findScore(__ /2 x . 1-type );

11 right = findScore(__ /2, x+n/2 1-type );
12 if (type)

13 return max(left,right);

14 else

15 return min(left,right);

16 }

17

18 int main()

19 {

20 int i, n, x[1024];
21 while (1==scanf("%d", &n))

2 {

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

24 scanf("%d", x+i);

25 printf("%d\n", findScore(__n . 1))

26 }

27 return O;

28}

DO[5] &+ & &B ik Sk 8E f“kﬁ'ﬁé c ks Al e RERERRARMTEERT B
Bo» A dr- T g B AN=2" g ikie S ek el R R Kt ok i 43 R @ ef e eh
ERES ko vhir Sl g S8 - L F 5 SN G iiﬁ'hT:B?LfF'“mﬁ
B Kl @ R EHF g BB e o R e P A e B L i R
57

Sol:

05 int findScore(int n, int X[], int type)
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06 {

07 int left, right;

08 if (n==1) return x[0];
09 if (n==2)

10 left = x[0], right = x|[1];

11 else

12 left = findScore(n/2,x, 1 -type),

13 right = findScore(n/2,x+n/2,1-type)
14 if (type)

15 return max(left,right);

16 else

17 return min(left,right);

18 }

(@3] E&- B 2 BAikad gL 2] #2445 5 min() 2 max() &5
Sol:

int (*fn[2])(int, int) = {min, max};

(h) [3] & * (g) FFan gt Ls kP % 12 315 15 Fl4eT ¢
return (left, right);

Sol:
return fn[type] (left, right); or return (“fn[type]) (left, right);
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