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+ B HE S B A 3417 (sequential execution)
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1. nA2W (flowchart)
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add grade to total total = total + grade; i—lj aﬁ-
22 true ;
l 5 1T grade >= 60 —»  print Passed
add | to counter counter = counter + 1;

g} falseé
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EE “f#(Selection Statements) - @

'C?%pﬁ'*" ﬁéﬁz’ﬁ“*ﬁ' :
1) if sia‘&‘*f#(ﬁsf) ¥ ik %E/s\f(True)H%a*i
m—wﬁn , K 2o g s s &3 o = (False)pF >

ﬁ(% 4"{ =9 T/F)

2) 1f else FH it N (FE) FE R L B
(TI’UG)FE 'Ek{f'f.:f-]:??hﬂ?;ﬁ_?\ajé”;;{’,_é‘l""/] ‘:"\‘:—

(False)pF » 4 {7 ¥ — 18 6% iF o
3) switch E#HFst;N(7F): &R &ap 7 EHH
T s TR hH P - IF o
3. T 4f £t (Iteration Statements)
CF-HRE-FAELAH S ’}#(1‘} FB) & f#) » & W] § whiles® B] »
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If students grade is greater than or equal to 60 LR
Print Passed if(...)¢...}
o %A -2 ¥7i5 2 Tstudent's grade is greater than or equal to 60 |
E_2 (True) 2 % (False) -
o FELE () plErd TPassed | 0 FR1E M T BB ERAS AR SN o
o FMEELEG(AA) P2 FHIT - RSB T BB At
U o ?
e if ( grade >= 60 ) {
grade >= 60 —  print Passed pUtS( "Passed" );
} // end if
false
é: Cﬁif\“
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3.6 if.elseif $# &t ;' (H:E)

m if . else FEHF il I FHGRIEEE
o Dlde t T G ERAS At N
If student grade is greater than or equal to 60

BN TN L

ERERE
Print Passed if(..){...}
else else {...}
Print Failed

o FE A4 A H BN E60pF o 7 i Passed 5 @ o 2Y60pF o P EF
Failed » /&= f&27 F# ®

F = o -
" ’r?‘ - if ( grade >= 60 ) {
m TR ARRl A ot ifelsel T#m;}ﬁ;ﬁ;'l‘m‘tﬁi ° puts( "Passed" );
. __,‘Y;"_\:J %ﬂ}%é—;]tamiﬂj%}'lj%ﬁ-o } // end if
B 4o else {
T v puts( "Failed" );
} // end else
false true
print Failed - grade >= 60 —  print Passed .
CAz 5\
o G » BEiflelsesxit Ve it
"¢ FE S 2.0 blde  HETIE R
g%ﬁ\/ RTWITA A ﬁvxf,gjaiaujar'r:
%3 3 (%-é— Eﬁ)lf e sSe A—’t ‘\‘ 7 7” ﬁiﬂ |gr‘ade >= 60 ? puts( "Passed" ) : puts( "Failed" )
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if. else #sc; # 3% (nested if..else statements) -
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80 (fe-]>»90) FE B, =3 %3070 (e ] *80) Fe IiC;
= 3t E 3160 (a’.r;wf&?o) Bi-‘—ﬁvv 'D; m H é»‘:sg,fm&rvﬂzF;gfi

%5 AR if (igrade >= 90)) {
' ; puts( "A" );
]f students grade is greater than or equal to 90 :
A } // end if
Print ‘A
e else {
_ if d = 80

If student’s grade is greater than or equal ro 80//80 o3 ! éu%;a( ﬁBﬁ ) )
Print “B” } // end if

else //70~79 else {

If student’s grade is greater than or equal to 70 if ( grade >= 70 ) {
Print “C” puts( "C" );

else 1/60~69 } // end if
If student’s grade is greater than or equal to 60 else {

Print “D” if ( grade >= 60 ) {
elge puts( "p" );
Print “F” = } // end if

else {
puts( = };
} // end else
m gt }i%’i’ﬁ% 3 5 =~ CA% \‘(‘ﬁi\.” - %]) } // end else
} // end else
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if ( grade >= 90 ) { rosoeioeosonosono o
pUtS( T'lAll )_ ! if ( grade >= 20 ) {
: ! . puts( "A" );
_}__{f_{_ end if i} // end if
"alse if ' else {
E]_@E__‘I_f_ ("g:ade >= 80 ) { i if ( grade >= 80 ) {
puts( "E" ); : puts( "B" );
} // end else if 1 e
else if ( grade >= 70 ) { ﬁ if ( grade >= 70 ) {
putS( nc :}; i puts( '_'C" )
} // end else if | L ?nd "
else if ( grade >= 60 ) { if (grade >= 60 ) {
puts( "D" ); | }/?”Eﬁé 1'12 )i
} // end else if | e1se{(
) puts( "F" );
else { ! } // end eTse)
puts( "F" ); i } // end else
b/ end else 1
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IRl A e 1 e ﬁt ;“z; | 2. € 4 % 1}# (counter-
controlled repetltlon) = - ;ﬂﬁl 3T lt‘ﬂ A

A A e L A 7f“ % counte r(%*&;%)%ﬁ;: Erkd

B - AR R AR rr =% #ic o

« Foounter4z w10pF » B R & 45 B% 1T o § 2@

"@7 T Dennidn ~Andn:
= roCOT O COUC:
1 // Fig. 3.6: fig03 06.c =
1 Set total to zero 2 // Class average program with counter-controlled repetition.
2 #include <stdio.h>
2 Sﬁ’!gﬂldf counter to one 4
3 5 // function main begins program execution
6 1int main( void )
: ; 7 {
4 szlg tg?ddf counter is é,é’.f.f thdﬁ or eqmz[ to ten 8 unsigned int counter; // number of grade to be entered next
5 [H ut W’ﬂf HeEXE ?‘ddlf 9 int grade; // grade value
P g 10 int total; // sum of grades entered by user
6 Add the grade into the total 1 int average; // average of grades
12
7 Add one to the grade counter 13 // initialization phase
14 total = 0; // initialize total
8 I5 counter = 1; // initialize 1oop counter
.. 16 7 fL Bl "
9 Set the class average to the total divided by ten 7 mcessmg—%ﬂﬁé? HA et o g di4y (garbage value)
. . I8 while ( counter <= 10 ) { // loop 10 times
10 P?’Iﬂf I!JC’ CZ:ISJ‘ dﬂf’ﬂgf 19 printf{ "%s", "Enter grade: " ); // prompt for input
20 scanf( "%d", &grade ); // read grade from user
21 total = total + grade; // add grade to total
Enter grade: 98 22 counter = counter + 1; // increment counter
. 23 } // end while
nter grade: 71 24
Enter grade: 87 25 termination phase ) o
Enter grade: 83 26 average = total / 10; // integer division
Enter grade: 90 27
Enter grade: 57 28 printf( "Class average is %d\n", average ); // display result
Enter grade: 79 29 1} // end function main
Enter grade: 82
Enter grade: 94
(lass average is 81 > 1 o s > ‘ % T 1= ;] . s : ECERE R
BSS B2 EAF B KA 25T T D 382 o A8 7 5 2
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1. E_F & T (top- down)izv‘bfl%/r&:gﬁ e jiF
BERUE 1 ffﬁr‘\,} @ T iR 3 & 2. FjF(top-down, stepwise
refinement) > KK =it 2. > FT-T 3948 50 o
« A RN E At 5N (top) E A B A L

Pt BREIL SR iT 2 BT

Determine the class average for the quiz< "~

2, 2 R Y AR - _\v j
¢ E2 SN S U F AR >0
. iz ;tz—‘gg,z«wu} CHC) R e & oA

s i (first refinement)

Initialize ﬁd?‘ldblﬁ(-ﬁ 21)
Input, sum, and count the quiz grades (% =2)
Calculate and print the class average (4 73)
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Initialize total to zero
Initialize counter to zero

Input the first grade

While the user has not as yet entered the sentinel
Add this grade into the running total
Add one to the grade counter (;i b - ‘% L AT )
Input the next grade (possibly the sentinel)

If the counter is not equal to zere (¥ #. “,"T: 2 50, € 148 (run time error!))
Set the average to the total divided by the counter
Print the average

else

Print No gma'ej were entered
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39
40
41
42
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44
45

// Fig. 3.8: fig03_08.c
// Class-average program with sentinel-controlled repetition.
#include <stdio.h>

// function main begins program execution

int main{ void )

{
unsigned int counter; // number of grades entered
int grade; // grade value
int total; // sum of grades

float average; // number with decimal point for average
// initialization phase
total = 0; // initialize total

counter = 0; // initialize Toop counter

// processing phase
// get first grade from user

printf( "%s", "Enter grade, -1 to end: " ); // prompt for input

scanf( "%d", &grade ); // read grade from user

. o AE T if
// Toop while senting véﬂue %0 yet read from user
while ([grade I= -1]) {

total = total + grade; // add grade to total
counter = counter + 1; // increment counter

// get next grade from user
printf( "%s", "Enter grade, -1 to end: " ); // prompt for input
scanf("%d", &grade); // read next grade

} // end while

;; ;_c?;rmination phase{/ é@t%ﬁr&rr@r’% (¥ %u/x i A4 50)
if (|counter != 0) {

// calculate averag #ﬁﬁgadeé-ﬁgﬁ(é& <)
!Iii!!ili

average = - total / counter; // avoid truncation

// display average with two digits of precision
printf( "Class average is[E::f§2_5~avera
} // end if ﬁt%wZuf'
else { // if no grades were entered, output message
puts( "No grades were entered" );
} // end else
} // end function main

(3R % trace code)

X A A (G )

Enter grade, -1 to end: 75
Enter grade, -1 to end: 94
Enter grade, -1 to end: 97
Enter grade, -1 to end: 88
Enter grade, -1 to end: 70
Enter grade, -1 to end: 64
Enter grade, -1 to end: 83
Enter grade, -1 to end: 89
Enter grade, -1 to end: -1
Class average is 82.50

Enter grade, -1 to end: -1

No grades were entered

1 E T
‘:)
TTL 5(1
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https://zh.wikipedia.org/wiki/%E6%95%B0%E6%8D%AE%E7%B1%BB%E5%9E%8B_(C%E8%AF%AD%E8%A8%80)

L
= H Y5 5387
average = ( float ) total / counter;
& ¥iE 5 (total) i 4| 4 4 (cast) /5 2 #c A %
(float) TP A A ]
* AR R Fttotalp HciE o v E_EHA Y 0 iE
87> ;% 5 W FEs 3k (explicit conversion) o
N ® 8 A i A G
"ANPE O B HIE L RS - BB Y (total) p
& 5 B S (unsigned integer) shcounter i
vd R CCHET R R FTAR R AE 2 AR i 3 e
.ﬂtu,zgg-agyt ﬁb;rﬁyﬁ,agfﬁ]]}'g]/ ¥ F &

{7 E 7 &3 (implicit conversion) @ 1 Fg 4T
+ 2F B L Alw o
pAEn Al Ran [0 ) %3 o i 4o (float), 5 % ¢ 4 = A8 i
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S
3. RtiiFmik
n b s fR3 i % printfenid ity 59 %.2f R F
laverage:riig °

TJ'..

printf( "Class average 1is [%.2f\n", average ):
*f%ﬁU%%%ﬁW%ﬁw
© 2%+ H ﬁa?l 3 e B & (precision) & /] #ikc®k {5 21
CER T NE (KR UHER) MTRAER
(default precision) z ﬁxﬂé""Gaf* e fF %.6£
o %% DB W 2B €Ak e £ 7 > (rounded)
ruﬂ TR

o X M E Ao R A (R géégfiﬂi%] EE)o
o B LTS At RS B 13459034 -
printf( , 3.446 ); // prints 3.45
printf( , 3.446 ); // prints 3.4
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B P BROFHLPLEH L EOAR
o

iw
c PR E BN RRF YRS o
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PR RN X3 S S et L T
1. ii?l%fi rdEegs (Flad2) > %7 TEnterresult; 1 2 j«ﬁlx“r S 1 4
wEE
2. $+E -4 “‘%-Be:"i‘:fﬁ&(é’ $ i~ A ) o
B.ﬂm%%”%’75W; CrFAAE SRS AEE
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H "3 (R ¥ % 7= Initialize variables ( E’“ b dAE)
>k ;IP,‘T-;‘ E‘J ( Dy E,, Input the ten quiz grades and count passes and failures
1 A

R
”)g 10 =) ;l,; }éi t“l‘- 2o ¥ % Print a summanry of the exam results and decide whether .

Instructor sfacmkz' recetve a bﬂﬂﬂf

. ;
2L b | i [B] < b msism)

2 .E- — %: “"—L‘-‘ ‘gt . 1 E\} 2 y T I | Initialize passes to zero
2 | Initialize failures to zero
)] 1% = El ~
%‘;’ = 'J l%ﬁ- v ":l'\?' =) 1 (% A 3 | Initialize student to one
s . &
El : Pz 2 =~ E
":"\1 ’ El IJ F E? '%f IP~exX U 7\"\2) ° 5 | While student counter is less than or equal to ten
3 ol e o] &5 6 Input the next exam vesult ( % 381, 2
3. @ Bz ¥ ‘E:% S N CIR ) oy ( ! )
'y Bl , 21 F vl 8 | If the student passed (=33
2k ? :a;t T ’}L\ i ﬁ 9 . Add one to passes :
B 4 o 10 else
S L Add one 1o failures
4. B 18 » H|ETH % 81~ 1 12
J K?’ F 13 Add one to student counter
g 4 i i o 14
15 | Print the number of passes
O g] fb j%é]z'% 16 | Print the number of failures
. I? If mave than eight students passed Ty
¢ _7:[1. "\T\ ‘?‘z P de while: & 7}# Print Bonus to instructor! =34

SRR e BI3.0 % R & B AL 5AD

§ B



s BF AL FEBERELCHE (IoT)!

1 // Fig. 3.10: fig03_10.c

2 // Analysis of examination results.

3  #include <stdio.h>

4

: é:tf:2$E10:O?31; begins program execution Enter Result (1=pass,2=fa'i1): 1
7 Enter Result (1=pass,2=fa'!1): 2
8 // initialize variables in definitions Enter Result (1=p355-2=f3'!1): 2
9 unsigned int passes = 0; // number of passes Enter Result (l=pass,2=fail): 1
10 unsigned int failures = 0; // number of failures Enter Result (l=pass,2=fail): 1
11 unsigned 1int student = 1; // student counter Enter Result (1=p355'2=fa-i'|): 1
:; int result; // one exam result Enter Result (l=pass.2=fa'!'l): 2
14 // process 10 students using counter-controlled loop Enter‘ Eesu::t (1=pass.§=;a'q): i
5 while ( student <= 10 ) { nter Result (l=pass,2=fail):
16 Enter Result (l=pass,2=fail): 2
17 // prompt user for input and obtain value from user Passed 6

18 printf( "%s", "Enter result ( l=pass,2=fail ): " ); Failed 4

19 scanf( "%d", &result );

20

21 {/1f result 1, increment passes Enter Result (1=pass,2=fai]): 1
22 UL eaE oo b Enter Result (l=pass,2=fail): 1
23 passes = passes + 1; . :
24 } /) end if Enter Result (1=pass,2=fa'!'l). 1
25 else { // otherwise, increment failures Enter Result (1l=pass,2=fail): 2
26 failures = failures + 1; Enter Result (1l=pass,2=fail): 1
i; } // end else Enter Result (1l=pass,2=fail): 1
29 student = student + 1; // increment student counter Enter Result (1=pass'2=fa-!1): 1
30 } // end while Enter Result (1l=pass,2=fail): 1
31 Enter Result (1=pass,2=fail): 1
32 //.termi‘r]ation phasel;' display number of passes and failures Enter Result (1=pass,2=fa1'1): 1
33 printf( "Passed %u\n'", passes ); Passed 9

.’;: printf( "Failed %u\n", failures ); Failed 1

36 // if more than eight students passed, print "Bonus to instructor!" Bonus to instructor! o

37 if ( passes > 8 ) { (>8, BRdp ¥ +#)
38 puts( "Bonus to instructor!" ); e, .,

39} // end if B3.10 2R &% s 47

40 } // end function main

§ B
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R
3.11 4p#%i& ¥ ¥ (Assignment Operators)

" CHETREHL TG BT R E R

¢ Bl
C=0C+ 7

o FU* 4ot dp 2 3EH F “+=« (addition assignment operator) s> ¥ 45 =
C += 3;

C BV 4z EE G G ML N e PEE S L

Pl = ko

o HP[AeT L

variable = variable \operator| expression ;

vﬁﬁ‘:%ra\l“f;“ :

il
4
E—\
:N\

*
20\

variable |operator= expression ;
© TERI¥ R4pmaEL S

EEERS SHIERIN RN EEE
3% : intc=3,d=5,e=4, f=6, g = 12;

+= Cifom 7 c=c+7 10 # ¢
= d-—=4 d=d -4 1% d
e e *= 5 e=e*5 20 Fl e
= =3 F=r 3 23f

%= 9% 9 g=9%9 3% g



.
3.12 ﬁﬁ.ig ‘fr'{,’ﬁ,.;' FE S

" 5P PE O CETREE ARHELE I ++ “ (increment
operator) fr¥ ~ L& F + 7 -- “ (decrement operator)

EET ELHLEFIV s

- ++a [/ 74l Jeil a JEHE 1 DL a HO#EE T A

++ At J[1g 74 4l LA a H R EEITER » Bl a B9 1

= ==h Fei bR 1 FLL b AT EE THE A

2 b-- LLb HafAEESTEEL - AT b 3R 1
%13 12 w fridp@ b 5

- g] B v o n N2 "i j‘% % N2y 5 - v X ﬂ
x A ST Big ¥ Fy 3z o
I // Fig. 3.13: fig03_13.c 16 // demonstrate preincrement
LT - . . 17 c=25; // assign 5 to c
: Qénz;EL:C:::Z??;g and postincrementing. 18 orintFC "%d\n", € 3 // print 5
4 ) 19 printf( "%d\n", ++c ); // preincrement then print 6
. . . . 20 printf( "%d\n", ¢ )NN// print &
: éﬁtf:zi:ﬁ}o:o:?; begins program execution 21 } // end function main //%L, 74l
7 1
8 int ¢; // define variable 5
9 5
10 // demonstrate postincrement 6 <—//fv§- 79 4l
I c=75; // assign 5 to c
12 printf( "%d\n", ¢ ); // print 5 v
13 printf( "%d\n", c++ ); // print 5 then postincrement 6 4_//'@!5 74l
14 printf( "%d\n\n", ; // print 6 6
15 Mg 7 4 4l
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1. ,ﬁ : ¥ &% = (arithmetic overflow)
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. 1nt integerl, integer2, sum;
+ sum = integerl + integer2; //assign total to sum
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