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Learning review | English

C foundation learning review

Trace each program using its current integer values. For a call, keep the caller’s variables separate
from the helper’s parameters and locals. For a loop, include the test that finally fails. Write a short
state trace alongside your answer so that you can check the reasoning afterward.

This is a free, untimed review of the five C foundation lessons. It has 12 questions worth 1 mark
each, for 12 marks in total. A correct answer earns +1; a wrong or unattempted answer earns 0.
There are no negative or partial marks and no pass threshold. It covers this bounded C
foundation, not the full GATE CS syllabus or a full-length GATE paper.

* MCQ: choose exactly one option.

* MSQ: choose every correct option. The selected set must match the answer exactly; a missing
correct option or an extra incorrect option earns 0. The order in which you select options does
not matter.

* NAT: enter the requested integer. These three questions have exact integer answers.

* Check the solutions after attempting the questions. Revisit the relevant state trace and retry
without a timer; the score is learning feedback, not a qualification prediction.

Use C11 for all questions. Every displayed code block is a complete, independent program: start
again with its own initializers. All computed values here fit the portable signed int range -32767
through 32767. Every evaluated division has a nonzero divisor and a representable quotient. Calls
have typed definitions before use, and each helper returns an integer on every reached path. No
particular int width is assumed. The values printed by %d are integers, and \n ends the output
line.

Questions

Question 1 - MCQ - 1 mark

What pair is printed? Choose exactly one option.

Ccode 1
#include <stdio.h>

int main(void) {
int a=5,b=8;
a=b-a;
b=b+a;
printf("%sd %d\n",a,b);
return 0;

*A.3 11
*B.3 8
+C.5 13
*D.3 3
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Question 2 - NAT - 1 mark

Enter the integer printed.

Ccode 2
#include <stdio.h>

int main(void) {
int total=58,group=9;
int leftover=total-group*(total/group);
printf("%d\n",leftover);
return 0;

Question 3 - MCQ - 1 mark

What triple is printed in the order n, left, right? Choose exactly one option.

Ccode 3
#include <stdio.h>

int main(void) {
int n=2;
int left=n++;
int right=++n;
printf("%sd %d %d\n",n,left,right);
return 0;

“A.434
*B.323
+C.424
*D.423

Question 4 - MSQ - 1 mark

For int p=-17 and g=5, select every true statement.

Ccode 4
#include <stdio.h>

int main(void) {
int p=-17,9=5;
printf("%sd %d %d\n",p/q,p%q, (p/q)*q+p%q) ;
return 0;

* A. p/q equals -3
* B. p%q equals 3
* C. (p/q)*q+p%q equals p
* D. p/q equals -4
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Question 5 - MCQ - 1 mark

What value of tag is printed? Choose exactly one option.

Ccode5
#include <stdio.h>

int main(void) {
int c=7,tag=0;

if(c<5){tag=1;}else if(c%2==1){tag=2;}else{tag=3;}

printf("sd\n",tag);
return 0;

Al
*B.2
+C.3
*D.0

Question 6 - MSQ - 1 mark

For int a=0 and b=6, which expressions have value 1? Select every correct option.

Ccode 6
#include <stdio.h>

int main(void) {
int a=0,b=6;

printf("%sd %d %d %d\n",'a,a||(b>4),a&&(b>0),!(b==6));

return 0;

A la

*B.a || (b>4)
*C.a & (b >0)
*D.!'(b == 6)

Question 7 - NAT - 1 mark

Enter the number of body executions.

Ccode?7
#include <stdio.h>

int main(void) {
int count=0;
for(int k=3;k<=12;k+=3){count++;}
printf("sd\n",count);
return 0;
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Question 8 - MCQ - 1 mark

What integer is printed? Trace each division and remainder. Choose exactly one option.
Ccode 8

#include <stdio.h>

int main(void) {
int n=19, sum=0;
while(n>0) {sum+=n%3;n/=3;}
printf("%d\n",sum);
return 0;

A4
*B.6
+C. 19
*D.3

Question 9 - MSQ - 1 mark

Select every true statement about this for loop. Count the final failed test.
Ccode 9

#include <stdio.h>

int main(void) {
int sum=0,1i;
for(i=0;i<4;i++){sum+=2%*1i;}
printf("%d %d\n",sum,i);
return 0;

* A. The body runs 4 times
* B. The condition is tested 4 times
e C. The final sumis 12

* D. The update i++ runs 4 times
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Question 10 - MCQ - 1 mark

What pair is printed? Choose exactly one option.

Ccode 10
#include <stdio.h>

int bump(int x){x+=3;return x;}

int main(void) {
int v=4;
int result=bump(v);
printf("sd %d\n",v,result);
return 0;

‘A7 7
*B.4 7
«C.4 4
+D.7 4

Question 11 - NAT - 1 mark

Enter the final printed integer.

Ccode 11
#include <stdio.h>

int accumulate(int n){int s=1;for(int k=1;k<=n;k++){s+=2*k;}return s;}

int main(void) {
int r=accumulate(3);
int t=accumulate(l);
printf("sd\n",r-t)
return 0;

’
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Question 12 - MSQ - 1 mark

Use only inputs -3 through 3. Select every true statement about choose.
C code 12
#include <stdio.h>

int choose(int n){if(n<@){return -n;}return n+1;}

int main(void) {
int a=choose(-3);
int b=choose(0);
int c=choose(2);
int value=-2;
int result=choose(value);
printf("%sd %d %d %d %d\n",a,b,c,value,result);
return 0;

* A. choose(-3) returns 3
* B. choose(0) returns 0
* C. choose(2) returns 3

* D. Calling choose(value) does not change the caller's int variable value
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Answers and full solutions

Use the reasoning below to compare states, not just final numbers.

Question 1
Answer: A

1.Initiallya = 5, b = 8.
2.a
3.b

b - areads the current 8 and 5, computes 3, and stores itin a. State:a = 3, b = 8.

b + anow reads 8 and the updated 3,sob = 11.
4. The output orderis a, b, giving 3 11.

Option checks

* A: Correct. Both assignments are applied in order.
* B: Incorrect. 3 8 stops after the first assignment and ignores the update to b.

* C: Incorrect. 5 13 retains the old a = 5 and uses it in the second assignment, although a has
already become 3.

* D:Incorrect. b = b + a adds 8 and 3; it does not copy a into b.

Question 2

Answer: 4

1. Both operands of total / group are integers: 58 / 9 gives 6 whole groups.

2. Multiply the group size by that quotient: 9 * 6 = 54.

3. Subtract the grouped items from the original total: 58 - 54 = 4.

4. Thus leftover = 4, and the required integer is 4. Check: 6 * 9 + 4 = 58, with both 0 <= 4
and 4 < 9.

6 is the quotient, not the leftover. 54 is the number placed into complete groups. 0 would result
from treating the division as an exact real-number quotient; C integer division has already
discarded the fractional part before multiplication.
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Question 3

Answer: C

1. Start withn = 2.

2. left = n++uses the old value 2 as the expression value, so left = 2; by the end of this
statementn = 3.

3. right = ++nfirstincreases n from 3 to 4, then supplies 4, so right = 4.
4. The separate statements are complete before printf. The requested order n, left, right

gives 4 2 4.

Option checks

* A: Incorrect. left = 3 treats postfix n++ as if it supplied the incremented value.
* B: Incorrect. There are two executed increments, so n does not stop at 3; right receives 4.
* C: Correct. The saved values are 2 and 4, while the final n is 4.

* D: Incorrect. right = 3 treats prefix ++n as if it supplied the old value.

Question 4

Answer: A, C

1. The mathematical quotient is -3.4. C11 integer division discards the fractional part toward
zero, givingp / q = -3.

2. Use the reconstruction identity: -17 = (-3) * 5 + r,sor = -2.Thusp % q = -2.

3. Substituting the two Cresultsgives (p / q) * g + p % q = (-3) * 5 + (-2) = -17, which
equals p.

4. The selected set must therefore be exactly A and C.

Option checks

* A: True. Truncating -3.4 toward zero gives -3.

* B: False. A positive remainder 3 would go with quotient -4, but that is not C11's quotient here.
The C remainder is -2.

+ C: True. The divisor is nonzero and the quotient is representable, so the stated identity applies
and gives -17.

* D: False. -4 rounds downward toward negative infinity; C11 integer division truncates toward
zero.
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Question 5

Answer: B
1. Initially c = 7, tag = 0.
2. The first test c < 5is false, so tag = 1is skipped.
3.Next,c % 2is1,s0c % 2 == 1listrue. Execute tag = 2.

4. The final else is skipped because the preceding branch was selected. The output is 2.

Option checks

* A: Incorrect. The assignment of 1 is in a branch whose test is false.
* B: Correct. The odd-number test is the selected branch.
 C: Incorrect. The final else does not execute after a true else if branch.

* D: Incorrect. The initial O is replaced by the executed tag = 2 assignment.

Question 6

Answer: A, B

1.ais 0, soitis false in a logical test. b is 6.
2. 'ais !0, which is 1.

3.Fora || (b > 4), theleft operand is false, so the right operand is evaluated. 6 > 4 is true,
and logical OR returns 1.

4.Fora & (b > 0), the left operand is false, so the right operand is skipped and logical AND
returns 0.

5. For ! (b == 6), the equality is true and has value 1; negating it gives 0. Exactly A and B have

value 1.

Option checks

* A: True. Logical negation turns zero into 1.
* B: True. At least one operand is true, so | | returns 1, not the variable b's value 6.
* C: False. A false left operand makes && return 0 without evaluating the right operand.

* D: False. The equality b == 6 is true, so its negation is 0.
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Question 7

Answer: 4

1. Initialization sets count = 0 and the loop's k = 3.

2. Atk = 3, the testis true: count becomes 1; update gives k = 6.

3. Atk = 6, the test is true: count becomes 2; update gives k = 9.

4. Atk = 9, the test is true: count becomes 3; update gives k = 12.

5. Atk = 12, the test is still true because the bound is inclusive: count becomes 4; update gives
k = 15.

6. At k = 15, the test is false. Four bodies and four updates have executed, with five condition
tests. The requested body count is 4.

3 omits the included endpoint 12. 5 counts the final failed condition as if a body ran there. 10
counts every integer from 3 to 12 instead of the visited values separated by 3.

Question 8

Answer: D

1. Initiallyn = 19, sum = 0; 19 > 0 s true.

2. First body: 19 % 3 = 1,sosum = 1;thenn /= 3stores19 / 3 = 6.

3.Second testis6 > 0, true.6 % 3 = 0, so sumstays 1; integer division setsn = 2.

4. Third testis2 > 0, true.2 % 3

2,s0 sum = 3; integer division setsn = 0.
5.The test @ > 0 is false, so the loop ends. Three bodies and four tests occurred; the printed

quantity is the remainder sum 3.

Option checks

* A: Incorrect. 4 is the number of condition tests, not the sum of the remainders. The final failed
test adds nothing.

* B: Incorrect. 6 is the first updated value of n, not the final value printed from sum.
* C: Incorrect. The starting 19 is not added to sum; only n % 3 is added in each body.

* D: Correct. The added remainders are 1, 0 and 2, totaling 3.
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Question 9

Answer: A, C, D

1. Start with sum = 0, then initialize i = 0.

2.Ati = 0,thetest® < 4istrue.Add2 * 0 = 0, keeping sum = 0; updatetoi = 1.
3.Ati = 1,thetest1 < 4istrue. Add 2, so sum = 2; updatetoi = 2.
4. Ati = 2,thetest2 < 4istrue. Add 4, so sum = 6; updatetoi = 3.
5.Ati = 3,thetest3 < 4istrue. Add 6, so sum = 12; updatetoi = 4.

6. Ati = 4,thetest4 < 4isfalse. There is no fifth body or fifth update. Body count is 4, update
count is 4, test count is 5. The output is 12 4; the true statements are A, C and D.

Option checks

*A: True. The body runsati = 0, 1, 2, 3.
* B: False. There are four successful tests and one final false test, making five.
* C: True. The accumulator contains® + 2 + 4 + 6 = 12.

* D: True. The update follows each of the four completed bodies, including the one that
changes i from 3 to 4.

Question 10

Answer: B

1.In the caller, v = 4. The argument expression in bump(v) supplies 4.

2. The helper's separate parameter starts as x = 4. x += 3 makes the helper's x = 7.

3. return x ends the helper and returns 7. The caller stores this in result.

4. Caller v was never assigned a new value; it stays 4. Output order is v, result, so the pairis

4 7.

Option checks

* A: Incorrect. 7 7 assumes the helper’s parameter update changes caller v.
* B: Correct. The argument is copied and the returned 7 is stored in result.

* C: Incorrect. 4 4 preserves the caller correctly but ignores the helper’s addition before its
return.

* D: Incorrect. It both changes caller v without an assignment and uses the old value as the
return result.
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Question 11
Answer: 10

1. First call: parameter n = 3; local s starts at 1, as its initializer says.

2.Fork = 1, 2, 3,add 2, 4, 6.The successive s valuesare3, 7, 13.Atk = 4 the test fails, so
return 13 and store r = 13.

3. Second call: parameter n = 1; this call's new local s starts at 1 again.

4. Atk = 1,add 2,s0s = 3. Update to k = 2; the test fails. Return 3 and store t = 3.

5.The caller printsr - t = 13 - 3 = 10. The required integer is 10.
13 stops after the first call and ignores the printed subtraction. -2 would result from incorrectly
continuing the second s from 13, obtaining 15 and subtracting it from 13. 12 subtracts the second

call's initial 1 rather than its returned 3. A numeric answer alone does not demonstrate that both
local initializations were traced.

Question 12
Answer: A, C, D

1. For every supplied integer from -3 through 3, check n < 0. A negative input takes return -n;
zero and positive inputs take return n + 1. The negative return ends its call, so the later
return is not also executed.

. choose(-3) takes the negative branch and returns 3.
. choose(0) has a false negative test and returns 0 + 1 = 1.

. choose(2) also takes the final return and gives 2 + 1 = 3.

u A W N

. For caller value = -2, the helper receives a separate parameter -2 and returns 2. Caller value
stays -2; result becomes 2. Thus the displayed program prints3 1 3 -2 2.

6. The true statements are exactly A, C and D. Across the stated input range, outputs for
-3, -2, -1, 0, 1, 2, 3are3, 2, 1, 1, 2, 3, 4; all arithmetic is within the stated small-
integer range.

Option checks

* A: True. For -3, n < Qs true and -n equals 3.
* B: False. Zero is not negative; it reaches return n + 1and returns 1.
* C: True. Positive 2 follows the nonnegative route and returns 3.

* D: True. The helper receives the argument’s integer value; returning a calculation does not
assign to caller value. This remains true throughout the stated input range.

What to revisit

Question 1-Question 2: current state and integer arithmetic. Question 3-Question 4: expression
values and signed division. Question 5-Question 6: chosen branches and logical tests. Question 7-
Question 9: exact loop states and counts. Question 10-Question 12: parameters, local initializers
and returns. For a missed item, correct the first state where your trace diverged, then work
forward again.
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Source note

C11 semantics are referenced to the WG14 N1570 committee draft. For assignments, arithmetic,
logical operators, loops and functions, see 886.5, 6.8.4-6.8.6 and 6.9.1.

Analogy and its limits

Treat a trace as a ledger with a line for each change. An assignment revises one entry, a branch
chooses which lines are used, and a loop repeats a group of lines until its test fails. A function call
opens a separate worksheet for its copied parameters and local variables, then sends back one
result. Comparing ledgers reveals where two apparently plausible answers start to differ.

Quick reference

* 12 questions, 12 marks; free and untimed; +1 correct, 0 wrong or blank.

* MCQ: one choice. MSQ: exact correct set, no partial marks. NAT: exact integer.

* No negative marks or pass threshold. Use explanations to identify what to practise next.
* Start every program from its own initializers; previous questions do not change its state.

* Assignment uses the current state. Separate increment statements complete before the next
statement.

* C11 signed integer division truncates toward zero; remainder reconstructs the dividend.
* & and | | short-circuit. Logical results are 0 or 1.
* Count successful bodies separately from condition tests and updates.

* An integer parameter is separate from the caller’s variable. Each shown local initializer runs
anew on its call.

* Read the printf arguments in the stated output order; do not confuse that order with a
general evaluation-order guarantee.

Back to contents
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Copig 1
#include <stdio.h>

int main(void) {
int a=5,b=8;
a=b-a;
b=b+a;
printf("%d %d\n",a,b);
return 0;

<A 311
+B.38
«C.513

«D.33
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Cohlg2
#include <stdio.h>

int main(void) {
int total=58,group=9;
int leftover=total-group*(total/group);
printf("sd\n",leftover);
return 0;

}
U 3- MCQ - 1 3ich
n, left, right & s # &IH- &9 A9 BUd 8?7 Sleh e [dehed AT

Cahis3
#include <stdio.h>

int main(void) {
int n=2;
int left=n++;
int right=++n;
printf("sd %d %d\n",n,left,right);
return 0;

A 434
«B.323
«C.424

«D.423

UH 4 - MSQ - 1 3ih
int p=-17 3R q=5 R 9 "g! &= gATI

Chis4
#include <stdio.h>

int main(void) {
int p=-17,q9=5;
printf("sd %d %d\n",p/q,p%q, (p/q)*q+p%q) ;
return 0;

A p/q@AF-38
*B. p%q &AM 38
- C. (p/q)*q+p%q ST HH p &
«D.p/q@TAF-48
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CaHhIE5
#include <stdio.h>

int main(void) {
int c=7,tag=0;
if(c<5){tag=1;}else if(c%2==1){tag=2;}else{tag=3;}
printf("sd\n",tag);
return 0;

A1
*B.2
«C.3
«D.0

U 6 - MSQ - 1 3ich
int a=0 3R b=6 W for=1 sTehl o1 A1 1 87 T el faered gl

CHhis6
#include <stdio.h>

int main(void) {
int a=0,b=6;
printf("%sd %d %d %d\n",'a,a||(b>4),a&&(b>0),!(b==6));
return 0;

«A la

«B.a || (b > 4)
«C.a & (b > 0)
*D.!'(b == 6)

U 7 - NAT - 1 3ich
body & Tei i T fofEgl

Colg7
#include <stdio.h>

int main(void) {
int count=0;
for(int k=3;k<=12;k+=3){count++;}
printf("%d\n",count);
return 0;
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Chlis8
#include <stdio.h>

int main(void) {
int n=19, sum=0;
while(n>0){sum+=n%3;n/=3;}
printf("sd\n",sum);
return 0;

A4
*B.6
«C.19

«D.3

U 9 - MSQ - 1 3ih
29 for U & @l Tt sy MY Sifaw st Sirg +f i)

Chis9
#include <stdio.h>

int main(void) {
int sum=0,1i;
for(i=0;i<4;i++){sum+=2%*1i;}
printf("sd %d\n",sum,i);
return 0;

* A. body 4 IR Teidt 8

« B. 2t 4 SR Sl S 8

« C. 3ifdm sum 12 8

« D. 3UST i++ 4 IR TeldT &
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Cais 10
#include <stdio.h>

int bump(int x){x+=3;return x;}
int main(void) {

int v=4;

int result=bump(v);

printf("%sd %d\n",v,result);
return 0;

A 77
«B.47
«C.44

«D.74

U 11 - NAT - 1 3ich

3id H BUH arelt guiies faifag|
CHs 11

#include <stdio.h>

int accumulate(int n){int s=1;for(int k=1;k<=n;k++){s+=2*k;}return s;}

int main(void) {
int r=accumulate(3)
int t=accumulate(1l)
printf("%sd\n",r-t)
return 0;

’
’
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CHz 12

#include <stdio.h>

int choose(int n){if(n<@){return -n;}return n+l1;}

int main(void) {

int
int
int
int
int

a=choose(-3);
b=choose(0);
c=choose(2);
value=-2;
result=choose(value);

printf("sd %d %d %d %d\n",a,b,c,value,result);
return 0;

« A. choose(-3) T dle—aT A= 3 &
« B. choose(0) s AT A= 0 &
« C. choose(2) T afleT A= 3 &

« D. choose(value) & &id caller & int TR value il 981 Seetd

GATE CS | C foundations | Free study material

21728



IR R R g
T Ru deh T dhaat sifay Ty Tg1, srawamy off fAard|

a1
3 A
1. Ha =5, b = 8¢l
2.a=b - agdq 8 3R 5 Ueehe 3 Fehrerdr & 3R ST a HXW@AT g1 AR a = 3, b = 8l
3.b = b + a3d 8 3R AU g 3 Ugal g, 3TITb = 111
4, MY shH a, b g, 3TMIY 3 11 BUAT 8|
faeReat &t Sira
« A: Tgl1 QT 3 TSHe hA 8 @1 fohg T B
« B: 71| 3 8 U] STSTHE oh ST Jch SIIAT & 3R b &I 3USC SISl 8

« C: I 513 R a = 5 I §TY I@dT 8 3R G AZTHE H IUANT el 8, STaich a Ugat & 3 &t
Reand
«D:TEdIb = b + a# 8 3R3FSd §; g a I b A It 7T Tl

a2

3R 4

1. total / group % &l operands quife &: 58 / 9 ¥ 6 R g fAed 8|

2. g o TR chl HRTHS I UM 1. 9 * 6 = 541

3. ol | T GHGI | ol T=AT °eIV: 58 - 54 = 41

4. 31 leftover = 4 3R I YU 4 §1 ST 6 * 9 + 4 = 58, ST8 0 <= 4 3R 4 < 9 - TG &

6 YNThd 8, STE! AT el | 54 QX g # &t Ta1 &1 0 a« STQIT ST T hi afceh TAT3 arell déieh
WITthel HIAT S1Y; C AT QUTTeh {IT 0T & Ugel & f9= 1T gl ehT &
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s 3
3R C
1.=dn = 28l
2. left = n++ H &STeh ol HH YT 2 8, 3910 left = 2; 3G RYTh 3iddehn = 3 g a1 8l
3. right = ++n U8l n &l 3 § 4 T §, TR 4 a1 §, 3T right = 41
4, printf J Uget &l AT RUT R B Ik &1 AN MY n, left, right A H 424 BUAT &I
farenedt <t Sifar
« A: A left = 3 AFH WR postfix n++ Tt TGT §IAT A & aTer ST fordT T 81
« B: TeId | Sl dolat arRdd & IeAd! &, $TfeIT n &1 Sifdd I 3 781 8; right ot 4 fAerar g1
« C: gl @ MU A 2 3R 4 &, STafeh Sifdd n 1AM 4 81
« D: Ted| right = 3 AR WR prefix ++n &l QAT A & arer GHgT forarn 71 8|

A4
A, C

1. IO TRt -3.4 &1 C11 AT QuTieh T o 91T §eTehe [ ahl SR ST 8, 39 p / q = -3|
2. QAT UgaM ITART &: -17 = (-3) * 5 + r, GG r = -213d:p % q = -2I
3.CHETAURUMT@AIR (p / q) *q+p % q=(-3) 5+ (-2) = -17, S p h R gl
4. zgferq AT 7T TH=Ed i A SR C g1 91fgul
forepedt it STt

« A: T@11 -3.4 &t YT chl 3R e | -3 fAedr g1

« B: TTId | §FTcHh AVl 3 U -4 & 9T A @TdT €, TR gl C11 ol YRTh -4 Fgl &1 C AT AVhal
28l

- C: TEY WToTeh [ el & SR Wt fAfud 8t Tehan 8, 9oy § 718 uga ey gt & o -17 fAerar
gl

« D: | -4 FOTcHeh 3id ohl TR I &1 A 8; C11 1 YuTfeh 1T T i 3R STraT 81
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U 5
3 B
1.=Hc = 7, tag = 08l
2. gl 14 ¢ < 57eid 8, 39feiT tag = 1 ®is Rar srar g1
3.fRc % 2wAM 18,30 Tc % 2 == 1Tgi gl tag = 2 AT gl
4. Tt mar gt 1 gehl 8, gafaiy sifad else Bts fdam S 81 3m3eye 2 81
farenedt <t Sifar
« A: T | 1 T STETEAHE 39 T # & et o1 TTerd 2
« B: Tt | faws e areft 21 <t et g St g
« C: TTd | Fal else 1if AT & 91& SifdH else &l FerdT
« D: Td | I a1l tag = 2 STEISHC B3I 0 i 98 & 8

UA 6

3 A, B

1. a1 A 0 8, 3TfelT arfcher Sita & @8 7T &1 b &I A9 6 &
2. la AITT 10 BT A 1 81

3.a || (b > 4) # 9wl operand TTeid &, 39feiY ST operand ST ST 81 6 > 4 Hal g 3R dlfchen
OR &I A 1 8l

4.3 & (b > 0) # I operand TTAd g, 39T ST operand BT AT Siar g iR drfdhas AND @1
A0 gl

5.1(b == 6) H GAMAI Ug! & 3R I A 1 8; I8 ThRA R 0 AeTar g1 hact A iR B 1 A 1 ¢
faeRreat 6t Sira

« A: Ggl| difchen MuY T ot 1 F SaadT 8l

« B: gl %A ¥ %A T operand F&! 8, 34T | | &1 A 1 8, TR-YFI TR T 7 6 ol |

« C: TTTd | ST operand A 81 TR && &4 operand @i Sifd foT 0 3T 81

« D: | QAT b == 6 Yol &, 391 IYahl (A8 0 1
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ust 7
I 4

1. IR & count = O R FU Ak = 3 T 8l

2.k = 3UR LA gl g: count 1 gidTg; 3Usc ¥k = 61

3.k = 6 TR Tl 8: count 2 8lAT §; SUSc T k = 91

4.k = QWG Ul 8: count 3 glAT§; TS A k = 12|

5.k = 12 uR oft 2 ggt & ifen sifaw dimr nfae & count 4 gt g; sruse T k = 151

6.k = 15 TR [ 7eld 81 IR body 3R IR 3(US< gy, WR A Ui IR Sl 751 A 7 body &hi T 4
gl

3 # i sifaw A 12 ®is fGar mar g1 5 7 sifaw srwhat 21 &t ot body e ST AT mar g1 10 7 3-3
I g aret arkafaes AT & ST 3 ¥ 12 deh g3 QUTich [T 1T 81
A8
3<x: D
1.&Hn = 19, sum = 0; 19> 0 Fe! gl
2. ugetl body: 19 % 3=1,3af@ sum = 1; fhin /= 3@ 19/3 =6 @ ST &l
3. TG 6> 0 Tal gl 6 % 3 =0, SAMIY sum 1 IGdT &; YUITh AT A n = 2|
4, A STT2>0T6 812 % 3=2, 34 sum = 3; QUIfch YT n = 0|
5.0 > 0 7eId g, 39feIY U AT giaT 81 o body 3R IR ST g3, ®UA aTeil AT el &l TR 3
fareReat 6t St
« A: T | 4 20 <hY STTd <hl AT 8, AVhell bl IRT a1 | SifdH ST Siid $o el stiadl|
« B: TeTd | 6 Ugei! IR 3(UST §Y n &1 A 8, sum ¥ BUA aTert Siferd A1 =781 |
o C: T | LT 19 Tl sum & =181 SIST ST1aT; 8% body had n % 3 [T &
« D: 9811 I3 A9 1, 0 3R 2 g, fS=ier a7 3 81
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UH 9
ST A, C D
T.sum = O A YE R, i = 0 IRJ AT 8l
1= ORAT0<4TEIGI2*0=0SST W sum = OIBAT&; USc i = 1|

iz IRAT1<4TEgI2SMST W sum = 2; 3USC T i = 2|
= 6;30sc T i = 3|
1= 3MAT3I<4TEGI6SNST W sum = 12; TS T 1 = 4|

2
3
4.1 = 2WRAT 2 <4 Gel §1 4 S8 WR sum
5
6.

i = 4 R 4<47TdAd g1 7 giadi body IeAdt 8, 7 Uladl 37dse| body hl T&AT 4, TS hl T=AT 4
3R ST Y T=AT 5 81 3MICYE 12 4 8; ol hu= A, C 3R D gl

farereat Y Sira
«A:T@l bodyi = 0, 1, 2, 3 I &l
« B: Ted | IR 9thd S 3R Teh 3ifaw 7Teta Sita fAetens ura gidt €1
«C:HEN SHTATO0+2+4+6=1278I
« D: gl 83 G &8 body o d1& 3USE TIeTdl 8; 3 ¥ 4 & drell (s i 57 IR # AT g1

ad 10
3<R: B
1. caller&v = 481 bump(v) I IRGHC ST 4 a1 81
2. helper & ST RHIR x = 4 FLE AT 8l x += 3 helper AT x = 7 g1 8l
3. return x helper T &eeh 7 wilerdr 81 caller 39 result # I&dT 8|
4. caller & v el ehlg =TT HIH HHTS g g3, I8 4 BT &1 MY hA v, result 8, TG Si1st 4 7 81
forepedt it STt
« A: TTerd | 7 7 BT & fR helper & SRR @t 31u2e caller & v &t dge &aT &1
« B: Tl e &l pidt Aerdt 8 ik &fler 7 result # @1 ST &1
« C: 1| 4 4 caller T A9 Tgl [&dT &, Afch return ¥ ugat helper &1 Sg 8IS a1 81

D: TTeTd | 399 ™13 o faAT caller a1 v aget f&am mam & 3R QR A ol @i uRumH & w0 # 3@l
T gl
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A 11
3 10
1. ugeht el W n = 3; initializer & STHR A s T BT 7 1 81

2.k =1, 2, 3WR2,4,65NslshhiAb AM 3,7, 1381 k = 4 W A 7TAd 8, STTIY 13 oAtedr g iR
r = 13 &1 ST 8|

3. g dlel: WM n = 1; 3 chicT ol 40T R s R 1  LE glaT &

4.k = 1TR2SeATs = 313Usc Tk = 2; A TAd gl 3dAlearg 3R t = 3 &1 ST 8
5.callerdr - t = 13 - 3 = 10 ®YdT g| IR YUIieh 10 &1

13 UGl chicT & dT& Jcheh BUH dTct T i BIS &dl &1 -2 ddl YT S1d GERI IR s Sl Tad &1 H 13 8

3T FgTehs 15 ReaTer S1TY $iR I 13 T 92T SITYI 12 H GO hid o dlie 3 o Tl IhT TSI 1 T
AT 8| had G foremr ag T8l fewrar foh ait @it sifieavor ot ¢ fohar mar 81

usr 12
T A, C D

1.1Rq g -3 & 3 deh gX QUIfeh & felg n < 0 SI1d | FKOMHh input R return -n JeIdT 8; Y 3R
¢HTH iNpuUt TR return n + 1| F0TcH ARAT I return i AT dT g, 39felY 918 T return
off Trer 78T Tt

. choose( -3) RUTcH TRAT AR 3 Aterar &1
. choose (0) H SRUTcHeh g hl T Ted & 3R 0 + 1 = 1 SAtedT gl
. choose (2) ¥ 3ifdH return deh Ugadi g 3R 2+ 1 =3 AT &

. caller ¥ value = -2 8 W helper & 31elT tRTHICR ol -2 fAerar & ok ag 2 dterar g1 caller &1
value -2 3gdT g; result 2 giaT &1 39feIY fzamar T wium™ 3 1 3 -2 2 B1UaT 81

6. Tgl &y 8l A, C 3R D 81 §d1¢ 7Y inputs -3, -2, -1, 0, 1, 2, 3 TR ShAST: outputs 3,2,1,1,2,3,4 §;
o sicford g 7y B guifat &Y har & &1

u b~ W N

fereneat &t S
« A:EE -3 W n < 0 Hg! g 3R -n T AM 3 8
« B: TeTd | [ UM 81 §; 98 return n + 1@ Ugdex 1 cierdi gl
« C: Hgl| YIcHeh 2 TR-R0MH I ¥ 3 wierar gl

« D: Tgtl helper @t 3R{He AT guTich AT fAeTdT 8; TTUHT dle ¥ caller & value ® 3/ETS-He 81 giaTl
g8 T8 O input AT H# I8 Fel 8l
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forg a1a a1 fRe e A

U 1-UH 2: IIA SGLAT 3R Yuifer fentiOrd | Ust 3-Us 4: sich o A 3R signed 17| U 5-U% 6:
AT 8 ArAT] 3R difcheq Sird | U 7-UH 9: U oAl Géleh Srawy 3R At o 10-u% 12: WRHeR, ==
SRHIRROT 3R return| TTAd U # I8 UGl AR GUR S8 SHTUHT o8 e g3, fthe agl ¥ St alaRT
T |

Giq feuroft

C11 & Y-AgHT a1 e WG14 a1 N 1570 Sfffd #Hiel 81 srETs-He, Siepiod, difcher STUReR, U 3R
ThaF o foT7 §86.5, 6.8.4-6.8.6 37 6.9.1 3|

SUHT 3R IFhT HHTT
& ot T TE1-WTdT TS oI 8 Jad1d i STelTT Uikl §1 ST8-Hc Yok UTaf® agerar §, «mam It & fh
hi-T tferral Fet it 3R U 1 7TeTd 814 deh Uferial AT g GIexTal 81 UhakT hiel 3710+ it fohy dRmter
SR W o= & foly S1elTT ShRius @ierd! 8, bR Tep alRomm dterdt g1 Fel-@rd e & fimdn g o ot @@t
T dTel ITRI H 3R gl Y=F goT|
afta def

. 12 U, 12 3ich; F:geeh SR o arg-dem; 98 R +1, Teid a1 @reft TR 0|

« MCQ: Ta faehet | MSQ: &Yk OR1 gl TH=ad, chls 3HifAch 3ich a1 | NAT: Tieh quifah|

« T FUHR 3ich, 7 I<itof HHATI T fohd I1d AT ST AT 8, g g ° UgaH |

« B UTITH ITch 370+ BT AT O S e, [USet U9T ITHT SaeT 781 dgard |

« ITZTHC TAHT STATAT IYTNT T &1 ST FEias! aTet HUH ST HY ¥ Uget R 8id 8

« C11 &7 signed Yuifeh 91T A &l 3R e 8; AVl & HISY T GAHATIT BT 8|

« && 3R | | short-circuit @<d g1 drfches afRomT 0 a1 1 814 &1

« Gthel body, 1d i ST 3R STTSe IHeRT-3Tel T [ |

« QuTien RMIER caller & =R & el ¢ | fe@man g2 I initializer S1ut ehict & fOhe eTar 81

« printf & YA IdTY 3MIYE shH H U¢; 3 ShH ohl Hedich oh HTHTI shH hl TRET 7 THS |

fow gt m i
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