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Noi dung budi hoc

1. Con trd = dia chi bién
2. Tép nhi phan
3. Dv an nho: doc tép audio WAV



Bien va bé nhé

> Khi khai bao bién
< Tén bién dwoc gan v&i mot ving nhé chira
gla tri
> Khi st dung bién

< May tim dia chi ctia bién trong bd nh&

< Di t&i dia chi do va lay gia tri ciia bién



Bien va bé nhé

> Toan tor &

< Lay dia chi cia bién
cout << (&x) << endl; // dia chi

> Toantw *

< Lay gia tri tai mét dia chi
cout << *(&x) << endl; // x
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Con tro

» Lap trinh hiéu nang cao (high performance)
< Truyén dia chi bién (thay cho gia tri)
< X ly cau trac di liéu phire tap
v'Vi du: di¥ liéu & cac vung nhé& khac nhau
< Ham khdng can biét trwdc kiéu div liéu

v'Chi can biét dia chi ctia di liéu



Con tro

> Ban chat clia bién con trd
< Gia tri 1a moét s6 nguyén
¢ La dia chi b6 nh&
< Thuwdng la dia chi cia bién khac

v'CO6 thé la dia chi ctia mét bién con trd khac
ptr X ,

12004
12000 12001 12002 12003 12004 12005’///—T\
6
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Con tro ’

& == ptr
EL R &= 00X |
== ptr
*(&X) e

ptr X

12000 12001 12002 12003 12004 12005
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Khai bao con tro

Cu phap

<kiéu gid tri> *<tén con troé>;

<kiéu gid tri> *<tén con tré>
= <dia chi>;

ptr X

12000 12001 12002 12003 12004 12005
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Khai bao con tro ?

——

it X
B - ptna= &

string line;

string *pline = &line;

ptr X

12000 12001 12002 12003 12004 12005



Sw dung con tré

» Doc gia tri tai dia chi
cout << *ptr << endl; i
» Stra gia tri tai dia chi
BT SSha /o % ==

ptr X

12000 12001 12002 12003 12004 12005 /T
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Truyén tham so bang dia chi

void squareValue (int x) {
X = x * x;
}

void squareByPtr (int *ptr) {

| *ptr = *ptr * *ptr;\\\\h_

int main() {
int x = 5;
squareValue (x) ;

cout << x << endl; // 5
squareByPtr (&x) ;
cout << x << endl; // 25

Khéng lam thay doi
gia tri truyén vao ham

Thay dbi gia tri do
con tro chi toi
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int tmp = &
a = b;

b = tmp;
}

int tmp = *a;
*a = *b; e ——

*b = tmp;
}

int main() {

void swapByValue (int a, int b) {

Khéng lam thay doi
gia tri truyén vao ham

void swapByPtr (int *a, int *b) {

Thay dbi gia tri do
con tro chi toi

int x =5, y = 6;
swapByValue (x, V)
cout << x << " " << y << endl; // 5 6
swapByPtr (&x, &v);
cout << x << " " << y << endl; // 6 5
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Tw khoa const v&i con tro

const int *ptr = &x;

Khéng dwoc slra gia tri ptr tréd dén (*ptr)

int * const ptr = &x;

Puoc stra *ptr nhwng khng dwoc stra ptr

const int* const ptr = &x;

Khéng dwoc stra ca *ptr va ptr /f?\
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Con tro va mang

> Tén mang tinh Ia con tré dén phan to
dau tién ciia mang

string str[10];

String *pi= str;

GQEE: cE=tpvik < end L iof s s o8

> Truyén mang ban chat Ia truyén con trd
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Cac phép toan trén con tro

string str[10];
string *p = str;

D++ ;

ol
2;
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pn strf2)

(pisrstr) rendlEEm 2

¥(p + 3) << endl; // str[5]
p[@] << endl; // str[2]

p[2] << endl; // str[4] ,,z4f~
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Con tré dén con tré
> Khai bo {
L |
e S ptn = &X;
BRE=*>pptr =-&ptr;

cout << *pptr; // dia chi cua x :

Beut << ¥*pptsiof/ sgla trisciass




Tép nhi phan

> La tép KHONG phai tép van ban

> NOi dung la mot chubi byte (8 bit)

» Cong dung:

» Chtra anh, video am thanh, di¥ liéu nén
» Lwu nGi dung mot vung bo nho

< ... hodc bat ki ndi dung nao
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» Xem/stra ndi dung: Hex Editors (Frhed)
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Lwu bd nh& xuong tép nhi phan

» Ham write cua ofstream

ostream& write (const char* s,

streamsize n) ;
< s: dia chi bé nh& can Iwu
< n: kich thwde (tinh bang byte)
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Lwu bd nh& xuong tép nhi phan

e ——— At I

int num[100];
ofstream outFile ("number.bin", ios::binary); |
outFile.w%iiii/iSE?r*) num, 100*sizeof(int) ); ‘
Chuyén kiéu con tré Téng sb6 byte cua
Int* sang char* vung nho¢ can lwu |




DPoc tép nhi phan lén bo nhé&

» Ham read cua ifstream
1streamé& read (char* s,
streamsize n) ;
< s: dia chi bd nh& dé chira div liéu
< n: kich thwéce (tinh bang byte)
> S0 byte thwe sy doc dwoc — ham
gcount()
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DPoc tép nhi phan lén bo nh&

int numCopy[100];

ifstream inFile ("number.bin", ios::binary);

inFile.read( (char*) numCopy, 100*sizeof (int) ),

~

Chuyén kiéu con tré
Int* sang char*

Téng sb6 byte cua
vung nh¢ can doc
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Sao chep file

Khai b4do bd dém dé
| lwu tam di liéu

const int SIZE =1 << 16;
char buffer[SIZE];

ifstream inFile ("number.bin", ios::binary);

ofstream outFile ("number.copy", ios::binary);

Lay s lwong byte

do { thwe sw doc dworc

inFile.read (buffer, SIZE); /

int realReadBytes = inFile.gcount();

outFile.write (buffer, realReadBytes);
} while (inFile) ;
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Dw an nhé: Poc tép WAV

» Téep WAV: lwu di¥ lieu am thanh
* Trwong hop khoéng nen div lieu
< Dinh dang gdm header + data

0‘0

< St dung Frhed dé xem file WAV

23


http://soundfile.sapp.org/doc/WaveFormat/

endian

hig

little
hig

hig

little
little
little
little
little
little
little
hig

little

littl e

binh dang .WAV

File offzet field name Field Size
(bytes) (bytes)
1]
ChunklD 4
4
Chunk3ize 4
g
Format 4
12
sSubchunkiiD 4
16
Subchunkl Size 4
Z0
Audio Fonmat 2
2e
HumChannels z
24
SampleRate 4
2
ByieRate 4
32
BlockAlign 2
3
Bits PerSample 2
36
subchunkz1D 4
40
Subchunkz Size 4
44
1]
M
o
)
5
£
]
|
(ra]

The "RIFF” chunk descriptor

The Format of concern here is
"“WANE", which requires two
sub-chunks: "fmt " and "data”

The "fmt " sub-chunk

describes the farmat of
the sound information in
the data sub-chunk

The "data” sub-chunk

Indicates the size of the
sound information and
contains the raw sound
data
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binh dang .WAV

52 49 46 46 24 08 00 00 57 41 56 45 66 6d 74 20 10 00 00 00 01 00 02 OO
22 56 00 00 88 58 01 00 04 00 10 00 64 61 74 61 00 08 00 00 00 00 00 OO
24 17 le £3 3c 13 3c 14 16 £9 18 £f9 34 e7 23 a6 3c f2 24 £2 11 ce la 0d

Subchunk1Size = 16 NumChamnels ==
ChunkSize = 7084 AudioFormat = 1 (PCh) S

3

chunk descriptor v fimt subchunk « Y ¥
52 49 46 455? 41 56 45|66 6d 74 2u
R I F F W & ¥ E|f m t []
ByteRate = 38200 i .
2 - SUERELSIm Pleshis Subchunk2Size = 2048
SampleRate = #2050 ) BlockAlign = 4 f/
] Y data subchunk ¥
d &a t & [ —
sample 1
1, - Jt 1, - J& 1, J* #LL_ - o ?L_ - o ?l_ o
sample 2 sample 3 sample 4 sample 5 sample & sample 7

Hght channel samples left channel samples
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Mo file WAV

ifstream wavFile ("AlarmOl.wav", ios::binary);
if ('wavFile) {

cout << "No file exists" << endl;
return 0;
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Poc 4 byte dau RIFF

wavFile.read (chunkID, 4);
cout << chunkID << endl;

I
char chunkID[5] = {0,0,0,0,0}; l

!
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Doc 4 byte chi kich thwoc tép |

unsigned long chunkSize; !
wavFile.read ( (char*) &chunkSize, 4); *

cout << "chunkSize = " << chunkSize << endl; f

3 X A !

» Tao ham doc sO nguyén 4 byte

unsigned long readlong(ifstream* inFile) {
unsigned long result;

inFile->read( (char*) &result, 4);
return result;

}

unsigned long chunkSize = readlong(&wavFile) ;

cout << "chunkSize = " << chunkSize << endl;




Poc cac xau WAVE va fmt

char format[5] = {0,0,0,0,0};
wavFile.read (format, 4);
cout << format << endl; // WAVE

char subChunklID[5] = {0,0,0,0,0};
wavFile.read (subChunklID, 4);
cout << subChunklID << endl; // fmt
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Poc cac so con lai cua header
I;;;SJ canad lonca cuibhChiinlk1Siza naadIlnna‘&ma;zF-l'la\ .
unsigned short readLong(lfstream* inFile) {
unsigned short result;
inFile->read ( (char*) &result, 2);
return result;

S ————

cout << "numiChannels = "~

unsigned long sampleRate

cout << "sampleRate - Saim eRaF] ndl; zx

OC SO
unsigned long byt readLo E’}peﬁlgabyte
cout << "byteRate byteRate < ndl

k unsigned short blockSize =

cout << "blockSize = " << blec€kSize << endl;

unsigned short bitPerSample = readShort (&wavFile) ;
cout << "bitPerSample = " << bitPerSample << endl; -
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DPoc phan dir liéu

char subChunk2ID[5] = {0,0,0,0,0};
wavFile.read (subChunk2ID, 4);
cout << subChunk2ID << endl; // data

unsigned long n_sample =

subChunk2Size * 8 / bitPerSample;
short data[n sample];
wavFile.read((char*)data, n sample) ;
cout << "gcount () = " << wavFile.gcount ()

unsigned long subChunk2Size = readLong(&wavFile) ;
cout << "subChunk2Size = " << subChunk2?2Size << endl;

<< endl;
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Ve song am

> Thong so ky thuat
** numChannels = 2 kénh (stereo)

*» blockSize = 4 (4 byte cho 2 kénh)
- moi kénh (trai, phai) co 2 byte = short
- trong mang data, short th& tw chan Ia
kénh am bén trai (left), short thir tw 1€ |a
kénh am bén phai (right)



Ve song am

> MOi mau (sample) trong mang data
< La 1 s nguyén tlr -2215 dén 2715-1
< Can ham vé 1 mau: tinh do I&n can hié

n thi

string getSignalString(int signal, int absMax, int maxLen) ({
int len = (double) (signal > 0 ? signal : -signal)
/ absMax * maxLen;
if (signal > 0) {

return string(maxLen, ' ') + "-"
+ string(len, '*') + string(maxLen-len, ' ');
} else {
return string(maxLen-len, ' ') + string(len, '*')
+ "-" + string(maxLen, ' ');
}
}
S 33
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int absMax = 0;

for (int 1 = 0; i < n _sample; i++) {
int abs = data[i] > 0 ? data[i] : -data[i];
if (absMax < abs) absMax = abs;

}
cout << "absMax = " << absMax << endl;

for (int 1 = 0; i < n_sample; i+=2) ({

string left = getSignalString(datal[i], absMax, 8);
string right = getSignalString(data[it+1l], absMax, 8);
cout << left << " " << right << endl;
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