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Conditional Executions [2] Nested Conditionals

® Chain Conditionals: ® Nested Conditionals:
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Nested Conditionals [2]

* 13181813041 Logical Operators anuszand [FiNananidsan1sly
nested condition lAL%%
if (0 < x) {
if (x < 10) {
printf("x is a positive single digit.");

// Assume x is an int here

}
}
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* 9z1inla1 function printf() azgm%zm‘l%’nmmﬁa viawlale if 1iwase
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* 137810130 |7 && operator LNA&319 expression TWa AdH

if ((9 < x) && (x < 10)) { // no nested if
printf("x is a positive single digit.");
}
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Logical Opposites [2]

* #9138 code
if (!(age >= 18)) {
printf("You're too young to get a driving licensel");

}

* @130 simplify Tadn

if (age < 18) { / /9 muazidnlaladnanii
printf("You're too young to get a driving license!");
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Logical Opposites

* T relational operators LARZAD THLATDINNIUATING
1008 G919

v v ° = Y

¢ 1%1]73!;‘7]@11‘{]2] HNAadIn1INI VAU IzMaINoNY

L]

AnNNNKIBINU 181 (2 18)

laigansavinludvalanind

operator logical opposite

21861 187 (< 18) == I=

F§ILNAIN LATDINRNILATING

< >=
210283 2 Aa <
<= >
> <=
>= <

6
204111: Fundamentals of Computer Science

De Morgan’s Laws

° wwAgInwnule Boolean Algebra L51@13130%1
De Morgan's Laws Nﬂslff!,ﬁla simplify ﬂ‘iz‘[ﬂﬂlﬁla%‘lﬂ
(conditional statements) ‘lﬁﬁaﬁ

~(a A b) ~a V ~b
~(a V b) ~a A ~b

I(x && y Ix || 'y)

) (
I(x || y) == (Ix && ly)




De Morgan'’s Laws [ 2]

Example:
A A 1 P
° U138 (KIannAnNE1) Aaanni mzﬂuma 6 Dawly
D 211

6 < age £ 21 — student
((age >= 6) && (age <= 21)) — student

{ 1 1 1 [ ¥
* aundiony weani 61 wia annni 751 laifiednde
1197%

age < 6 %30 age > 75 — not professional

((age < 6) || (age > 75)) — not professional
I((age < 6) || (age > 75)) — professional
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Refactoring Conditionals

if ((age >= 6) && (age <= 21)) {
printf("student\n");

}
else if ((age >= 6) && (age <= 75)) {
printf("professional\n");

° #NIINITNYNITNILYNDAY (age >= 6) BANNT
if (age >= 6) {
if (age <= 21){
printf("student\n");

}
else if (age <= 75) {
printf("professional\n");

Note: sinagnailwliiia
73 aa
mMauaaInsigaataes

}
¢ Readability?

Boolean Algebra
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De Morgan'’s Laws [ 3]

Example (contd.):

if ((age >= 6) && (age <= 21)) {
printf("student\n");

}
else if (!((age < 6) || (age > 75))) {
printf("professional\n");

° \ilald De Morgan's Law azlar

if ((age >= 6) && (age <= 21)) {
printf("student\n");

}
else if ((age >= 6) && (age <= 75)) {
printf(“professional\n");
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Refactoring Conditionals [2]

Love6 Game Revisited:

o % [
° N%uG@ integer 2 @2 first WAL second TUsunsuazuandna true n
AoLia
* g ladaniteiian 6
° HALUINVDINIHDIAINAT 6
° HAANIVDINIFDIAINAT 6
if ((first == 6) || (second == 6)) ||
(first + second == 6) ||
((first - second == 6) || (second - first == 6))) {
printf("true”);

} else {
printf("false");
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Refactoring Conditionals [3]

Love6 Game Revisited (2):

A A a o & . 1
lunsdindanladianwaziin mutually exclusive (twgn13oklsl
LNATIN) L3809 A8 OR statement Tt else if 1o

if ((first == 6) || (second == 6)) {
printf("true");
} else if (first + second == 6) {
printf("true");
} else if ((first - second == 6) || (second - first == 6)) {
printf("true”);
} else {
printf("false");

}
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. ey A, &
* Twnyablased@319UUY chain (else if) i input 13130 evaluate 11w
[Y) ] KA A A = 1 & A
True lannnuibsanly Sowlausnfiln True Winuiiazgn

ANBWBANT
int x = 360;

if (x % 2 == 0) {
printf ("2 divides x");
} else if (x % 3 == 0) {
printf ("3 divides x");
} else if (x % 5 == 0) {
printf ("5 divides x");
} else {
printf(“x is not divisible by 2 3 or 5");
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Refactoring Conditionals [4]

Love6 Game Revisited (3):

* 1138 OR statement MinAaliln else if

if (first == 6) { //case 1la
printf("true");

} else if (second == 6) { //case 1b
printf("true");

} else if (first + second == 6) { //case 2
printf("true");

else if (first - second == 6) { //case 3a
printf("true");

else if (second - first == 6) { //case 3b

}

}
printf("true™);

} else {
printf("false");

}
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Example 1: Leap Year

a a a [~ a [ 1
. ?Jaﬁnqsﬂufﬂﬂﬂsnmﬁa duilasaadnsy N¥15028 4 a9

a7 15wl 2012, 2016 uaz 2020
* gaantin Iunsdiunis 4 asa)
B T1#inns@8 100 asen TailzTaSngstin (1700, 1800, 1900)
M uailiimnsane 400 aaci ifiuilaSngshiu (1600, 2000)

¢ STEP1: ﬁ%"]@ test case

Test Case Result
Case 1 | 2012 2016 2020 | YES
Case 2 | 1700 1800 1900 NO
Case 3 | 1600 2000 2400 | YES
Case 4 | 2013 2014 2015 NO
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Example 1: Leap Year

* STEP2: #2150 condition L3N (case 1 LLaz 4) nNow

Ja3aadnsy fiwsaas 4 asen wuil 2012, 2016 uaz 2020
if (year % 4 == 0) {

printf(“"yes");
} else {

printf("no");

}
Test Case Result
Case 1 | 2012 2016 2020 | YES
Case 2 | 1700 1800 1900 | NO
Case 3 | 1600 2000 2400 | YES
Case 4 | 2013 2014 2015 |NO
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Example 1: Leap Year [ 3]

° STEP3: #9131 la@2a8antInusn (Case 2)

gaaniw (lwnsdhilnis 4 aaa)

* B 91finn3ans 100 asen TailsTlaSngstin (1700, 1800, 1900)
if (year % 4 == 0) { idosianilnnested nmzagifiunsddasuos case 1
if (year % 100 == 0) {
printf("no");

} else {
printf(“yes")
} Test Case Result
} else { Case 1 |2012 2016 2020 |YES
printf(“no"); Case 2 | 1700 1800 1900 |NO
} Case 3 | 1600 2000 2400 | YES
Case 4 |2013 2014 2015 |NO
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Example 1: Leap Year [2]

° STEP3: W13 la2aantinusn (Case 2)

gagniw (lwnydtilnig 4 asan)

* B f1innséna 100 asea TailzTaSngstin (1700, 1800, 1900)
if (year % 4 == 0) {

printf(“yes")

Test Case Result
} else { Case 1 |2012 2016 2020 | YES
printf("no"); Case 2 | 1700 1800 1900 |NO
} Case 3 | 1600 2000 2400 | YES

Case 4 | 2013 2014 2015 |NO
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Example 1: Leap Year [4]

* STEP4: #915aw1 ladaantiniaas (Case 3)

fdauntin Iwnsdhilnis 4 asan)
o X Winnsén 100 ase TalzilaSngsiin (1700, 1800, 1900)

o M uailiinnsaag 400 asen Lﬁ%ﬂﬂ%nqiﬁ% (1600, 2000)
if (year % 4 == 0) {
if (year % 100 == 0) {
printf("no");

Test Case Result
2012 2016 2020 | YES
1700 1800 1900 | NO
1600 2000 2400 | YES
2013 2014 2015 NO

} else {
printf(“"yes")

Case 1

Case 2

}
} else {

printf("no"); Case 3

Case 4
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Example 1: Leap Year [5]

* STEP4: 191501 ladaaniiniaas (Case 3)

gauntin (unsdtilnis 4 asan)
o B Bifinnsdan 100 ase TalzilaSngsiin (1700, 1800, 1900)

o M wadlfivnsaan 400 asea Lﬁu?]a%nqsﬁ% (1600, 2000)
if (year % 4 == 0) {
if (year % 100 == 0) {
printf("no");
} else if (year % 400 == 0) {
printf("yes")
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} else { Test Case Result
printf("yes") Case 1 |2012 2016 2020 | YES
Case 2 |1700 1800 1900 |NO
} else {
printf("no"); Case 3 |1600 2000 2400 | YES
Case 4 | 2013 2014 2015 |NO
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Example 1: Leap Year [7]

® STEP6: Reviewing
if (year % 4 == 0) {
if (year % 400 == 0) {
printf(“"yes");
} else if (year % 100 == 0) {
printf(“no"

%13 4 89612

#15 100 2962

%19 400
2902
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} else {

} printf("yes’) Test Case Result
} else { Case 1 |2012 2016 2020 | YES

printf("no"); Case 2 | 1700 1800 1900 | NO
} Case 3 [1600 2000 2400 |YES
n3db condition Lﬁ% subset %aﬁ'u Case 4 2013 2014 201> NO

. 1 a [3 ¥
waznw (ldugnanimanzia) I

; Practice: vnnaasnsulagustunundn
&379 condition 1NNIALN L2129 . a
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Example 1: Leap Year [6]

¢ STEP5: Testing

if (year % 4 == 0) {
if (year % 100 == 0) {

printf("no");

aa v o o oA
H adlin: aaumtmmwauh

} else if (year % 400 == 0) {
printf(“yes")
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} else {
printf(“"yes")
}
} e]'?e { - Test Case Result
printf("no");
} Case 1 | 2012 2016 2020 | YES
Case 2 | 1700 1800 1900 |NO
* Year=2400 16 output = 2 Case 3 | 1600 2000 2460 |YES
*  Why?
. . Case 4 |2013 2014 2015 |NO
*  2zun bug agels?
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