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+* Note:
AE S
« d=a+b*c
" H Ak B

“1f this 1s true, do that; otherwise do something else

= o] & X, (45 71 )

* “do this until you are finished”
* “do that 100 times”

" % B B B
« “go ask Joe and bring back the answer”
* “hey Joe, calculate this for me and send me the answer”

CRAMNAZHAGH R X LR L L4 E G ATl & 65 &
(32 #)
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COmputation

(- ™) # % (h &) 2 48
VR R

“ # Input
= KA. X Lohnitg. Heofts (HAEAER) O BA
6o 3 (K429 E A5 RS A A
“ ++ & Computation
" BAEABNE EAiR b i P AAGEMK
“* # 4 Output:
= AR XM, Aohdids AelA. HEAGLTHS
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C. mputation —

e RAEFOESRABETEEATEER

= F # Correctly —— 1,4 £ % fo F § iFLAE

= %% Simply . N

- % # Efficiently ERI AR
o~ F R b

" de— AN KA 9 A TUAS S 9] A o5 R

= A F AN F B AR ABF A AR R AL (B)
C HF-HFERRAME

" RE-FRZRGME ARELAZARTRBEAZZSE
o BB RFER R AT GG £

= g #4448 & Input/output formats

= #43L Protocols

= # 32 4 44 Data structures
v BE SMfARETESR

= ] E 1B 6 G K T A AAF G K
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= For example

© + o
« xR
« if (expression) statement else statement ; & H
« while (expression) statement ; & AX,
o f(x); & 2

CHRFINETHULELRE HAES LA AGIEA
= 32 4> b T WL 2 RAE AT 4E S
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/[ compute area:
int length = 20; Il & % €6 £ 2 A #&H % &F(here, 20)
Il (here used to initialize a variable)

int width = 40;
int area = length*width; X
int average = (length+width)/2; I o i Fo b~ ik

> AR Z B A6 AL
4o a*b+c/d & & (a*b)+(c/d) , A& & a*(b+c)/d.

r Yo R E L KR IBARAAE, AL, 2K 28 A (LN)
> RE£ARTEARGEKLN
a*b+c/d*(e-f/g)/h+7 // too complicated

> BRRAN: LEABEAELGL F
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o &k X b AR S Ao 2R 1R M A
" BREFE R ITAA RS
" BRERBEREGRBEASR (—HELE)
o A & £ 4 bool (true and false)
" FF: ==(%F), =(Fx¥F)
= E 4 &&(H) (), ! (%)
= £4% <(4F)>(KF) <=>=
v % A4 char (e.g.,'a",'7",and '@")
o ¥ # £ 4 short, int, long
= HREZHE 4+ - %% (4)
% % s £4leq., float, double (e.g., 12.45 and 1.234e3)
= A K&z Hd:+ - %
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. —ARER KA EFMG Y ER
CHIBAERAHAAREAGHHELA

= ] 4o
ca+=cC T a=atc
a*=scale % & a = a*scale
e ++a A T a+=1

or a=at+l

= 4492 E 4 (“Concise operators” ) & & & & 1@
e FAHAMAN, THH
s AMNBEFAABLANAES B (HEKEHELN)
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o Aeid g
= BT Y HRGEKEN, KA
C o EM, AR
= — AR | +& 4], 3% 4| 42 155* 0,

o ;$4}d:
= a=Db;
= double d2 =2.5;
= if(x==2)y=4;
= while (cin >> number) numbers.push_back(number);
= Int average = (length+width)/2;
= return x;

' #tinclude “file.h” 2 +& & <2

SR Rl ix BiE @ eL......
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< A A EZA SN RT 47 & (Selection)

¢ tde, A@HNAPAEE—~NEB K F 442, fatkid
L T ifE 4 AR VA
If (a<b) // Note: No semicolon here
max = b;
else /l Note: No semicolon here
max = a;

XA Y NLE. 4
If (condition)
statement-1 /| %= B &1 4% &, 7 # 47 statement-1

else
statement-2 [/ 4o B A4 K %5 L, I # /7 Statement-2
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5 %‘? Q:(Wh”e ‘fﬁ%)

RS — & G AE A it H A (EDSAC) L it 64 % —
A2 5 3t & 1% 3 +& 6] (David Wheeler, Cambridge, May 6,
1949)

/[ calculate and print a table of squares 0-99:
Int main()
{
inti=0;
while (i<100) {
cout << i << '\t' << square(i) << \n';
++1 ; /I iIncrement |
}
}

Il (No, it wasn’t actually written in C++ ©)))
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; ;xc,, é15(While 44 %)

* Whilez § & &
= —ANERE T4 EET); here: i
" s E F; here:inti=0
"= NIE IR AL B here: if i<100 is false, terminate
= HgARH T F, here: ++i

" PR AGERAE (FIRE) here: cout << ...

inti=0; « — &wu— AHHF6 T K
while (i<100) {
cout << 1 <<'\t' << square(i) << '\n’;
++1;  //increment i
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@ % — A iF 4% 4 A X for 45 #n
“ TIAK A A4z 8K E a—& (forig g)
= RGP

for (inti=0; 1<100; ++i) {
cout << i << '\t' << square(i) << '\n';

} \

Bk g A
for (initialize; condition ; increment )
controlled statement

Note: what is square(i)?

P R LTorE @ik Ak A1 sk G 44| F S /A (A ia R A32)!
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“ r@m4e 5 F, square(i) R4t 27
= square() & — /& %4 A
int square(int x)

{

return xX*x;

}

v FRMNE—F 2t HES5 1L 2 EAGHE, TREL—~NEHK, XH
T vh (4t 2 842 4 B & K 69 2 ).
" PRHEBIHGLE DR, BAELAWY
" fE XL R A (A AR E)
" FERHGNKDARES PTIL S kEA
= B A2 AKX TEE

USTC AUTO



http:/ /staff.ustc.edu.cn/~zlwang/

-
»

Int main()
{ Int square(int x)
i=D; \\\\\\N {
while (i<100) g
{ g return x * x;
}

<100 square(i) ,_/
o
} §::100
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A&\ R FCE S
int square(int x)

{

return xX*x;

% & # & 3 (function definition) # <% % .
Return_type function_name ( Parameter list)
/I (type name, etc.)

{

/[ use each parameter in code
return some_value; // of Return_type

}
\ &£
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Ano;e,’r Example

C HEHTFFRAKEANATORKMA, A KM ELA—~NEEA X,

# R @R K Ah
int max(int a, int b) /] this function takes 2 parameters
{
if (a<b)
return b;
else
return a;
}
int Xx = max(7, 9); Il x becomes 9
inty = max(19, -27); /l'y becomes 19
int z = max(20, 20); I/ z becomes 20
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& 4’{,: &£ #- Vector S

C ABBET, RMNETEEAE-AKE
" A9 Avector & 5 4k X LK IE, o
// read some temperatures into a vector:

int main()
{
vector<double> temps; Il declare a vector of type double to store
// temperatures — like 62.4
double temp; /[ a variable for a single temperature value
while (cin>>temp) /Il cin reads a value and stores it in temp

temps.push_back(temp); // store the value of temp in the vector
Il ... do something ...

> 4o F E LN IE, cin>>temp & gtrue, L&k gfalse, A 7|k 7
XAt 4k B K AL o~

USTC AUTO



http:/ /staff.ustc.edu.cn/~zlwang/

o ¥ Vector

S Vector Riz£ A PR 5 At £A
= vector<T> & — AT £ &l 14 4 5 7|
" NG E RGO A E LA AR 6B
= T E—/ANE R AVGVector, 44 EANATE:
{1, 4, 2, 3, 5}:

FE A AE, &
size() P @, 4 X s

vi0] Vv[1] vi2] v[3] V[4]

V’s elements:
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3 ¥ \Vector -

vector<int>v; // start off empty

V.

v.push_back(1); // add an element with the value 1

V.

v.push_back(4); // add an element with the value 4 at end (“the back”)

v.push_back(3); // add an element with the value 3 at end (“the back”)

Vv
V.
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o vector ¥ 74 4k ¢ #1818 & & ot 4T 42 1!

// compute mean (average) and median temperatures:

int main()

{
vector<double> temps; /[ temperatures in Fahrenheit, e.g. 64.6
double temp;
while (cin>>temp) temps.push_back(temp); // read and put into vector

double sum = 0;
for (int1 = 0; i< temps.size(); ++i) sum += temps[i];

I/l sums temperatures
cout << ""Mean temperature: ' << sum/temps.size() << endl;

sort(temps.begin(), temps.end());
cout << ""Median temperature: "' << temps[temps.size()/2] << endl,
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0 i & 4 1

o vVa
) =

cHEMLsETHAN. AZAR. ArazA8%, HTURE
L4t I HhOAERGES
" AA, RA1ELEFIT
e bool, char,int,double £ % ¢4 % TH 2 & T T
vector, push_back(), [ (T 4%)
o === =04, 5,45, <, &&, ] !
max( ), sort( ), cin>>, cout<<
iIf, for, while

= T&, KAMNEAXLETHM, S-S X-Heia
* Let’s try to use them in a slightly different way...
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xam le.~ Word List

Il “boilerplate” left out

vector<string> words;

string s;

while (cin>>s && s 1= ""quit"") Il && means AND
words.push_back(s);

sort(words.begin(), words.end()); I/ sort the words we read

for (int i=0; i<words.size(); ++i)
cout<<words[i]<< "\n"";
/*
read a bunch of strings into a vector of strings, sort
them into lexicographical order (alphabetical order),

and print the strings from the vector to see what we have.
*/
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Oradist = AT

// Note that duplicate words were printed multiple times. For
Il example “the the the”. That’s tedious, let’s eliminate duplicates:

vector<string> words;
string s;
while (cin>>s && s!=""quit™) words.push_back(s);

sort(words.begin(), words.end());

for (int i=1; i<words.size(); ++i)
iIf(words[i-1]==words][i])
“get rid of words[1]”  // (pseudocode)
for (int i=0; i<words.size(); ++i) cout<<words[i]<< "\n"";

29

Il there are many ways to “get rid of words[i] ”; many of them are messy
Il (that’s typical). Our job as programmers is to choose a simple clean
/[ solution — given constraints — time, run-time, memory.
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Or.|ISt BAEA!

/[ Eliminate the duplicate words by copying only unigue words:
vector<string> words;
string s;
while (cin>>s && s!'=""quit") words.push_back(s);
sort(words.begin(), words.end());
vector<string>wz2;
If (O<words.size()) { // Note style { }
w2.push_back(words[0]);
for (int i=1; i<words.size(); ++i)
If(words[i-1]'=wordsJi])
w2.push_back(words[i]);
}
cout<< "found " << words.size()-w2.size() << " duplicates\n"";
for (int i=0; i<w2.size(); ++1) cout << w2[i] << "™\n"";
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¢ KA1 AR A T"‘/\nﬂﬁﬁ-ﬁ@ﬁ-c‘%
< & o = 3L (from Google search)

= “alogical arithmetical or computational procedure that, if correctly applied,
ensures the solution of a problem.” — Harper Collins

= “aset of rules for solving a problem in a finite number of steps, as for finding
the greatest common divisor.” — Random House

= “adetailed sequence of actions to perform or accomplish some task. Named
after an Iranian mathematician, Al-Khawarizmi. Technically, an algorithm
must reach a result after a finite number of steps, ...The term is also used
loosely for any sequence of actions (which may or may not terminate).” —
Webster’s

e AATel P, &K 41E dsortvector IR G E L
= T F4A A Aa4p
= ACOpYyLHEA—~NAARR & E

00 00
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% do 4T 4 32 4 A2 P 49 44 <3
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