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과제�풀이



Lab�10�과제�1



• 두�개의�시간을�입력�받아서�그�차이를�출력하는�프로그램을�작성하라.

• 입력�:�정수�6개를�순서대로�받는다

• 이는�각각�다음에�해당한다:��시간1�분1�초1�시간2�분2�초2

• 예시:�13�34�55�8�12�15�(시간1�13:34:55,�시간2�8:12:15)

• 출력�:�시간1과�시간2의�차이�(시분초는�콜론(:)으로�구분)

• 예시:�5:22:40

• 조건1:�사용자�입력을�main�함수�이외의�함수로�전달해�시간을�계산할�것

• 조건2:�24시간제로�입력을�받는다.

• 조건3:�처음�들어오는�시간이�나중에�들어오는�시간�보다�크다고�가정한다.

• 조건4:�분,�초의�경우�10�이하일�경우�두�자리로�출력한다.�(%02d�사용)
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Lab�10�과제�1



Lab�10�과제�1�-�해설

● main�함수

○ 시작,�끝,�차이를�저장하는�3가지�배열�선언

○ 배열에�입력을�받아�함수에�넘겨줌

○ 함수가�계산한�결과를�출력
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Lab�10�과제�1�-�해설

● differenceBetweenTimePeriod�함수

○ 시작�시간,�끝�시간,�차이를�저장할�배열을�

받아옵니다

○ 낮은�자리수부터�순서대로�계산합니다

○ 시간의�단위가�60을�기준으로�변하는�것에�

주의합니다
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Lab�10�과제�1�-�해설

● 학생�답안
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Lab�10�과제�1�-�해설

● 학생�답안
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Lab�10�과제�2



Lab�10�과제�2

• Anagram�이란?�

• 단어나�문장을�구성하고�있는�문자의�순서를�바꾸어�다른�단어나�문장을�만드는�놀이

• 입력:�개행으로�구분된�2개의�문자열

• 각�문자열에는�공백�및�특수문자가�포함될�수�있다.

• a~z,�A~Z�범위�외�character는�입력으로�받되,�Anagram�판별에�고려하지�않는다.

• 각�문자열의�최대�길이는�null�character�포함하여�64이다.

• 출력:�Anagram이면�“true”�아니면�“false”�출력

• “false�”와�“false”,�“true�”와�“true”는�다른�문자열입니다!
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Lab�10�과제�2�-�해설

● main�함수

○ 입력을�받을�2개의�배열�선언

○ 2개의�문자열�입력

○ 판단을�위해�isAnagram함수�호출
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Lab�10�과제�2�-�해설

● getIndex�함수

○ 문자의�ascii�값을�알파벳�index로�변환
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Lab�10�과제�2�-�해설

● printAnswer�함수

○ 각�문자열에서�등장한�알파벳들의�수가�들어있는�두�배열을�받아옴

○ 두�배열을�비교해서�“true”,�“false”를�출력
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Lab�10�과제�2�-�해설

● isAnagram�함수

○ 각�알파벳이�등장하는�횟수를�저장할�배열�2개

○ 알파벳의�index와�대응되는�칸이�해당�알파벳이�

등장한�횟수를�저장
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Lab�10�과제�2�-�해설

● isAnagram�함수

○ 첫번째�문자열을�훑으며,�각�알파벳마다�등장�

횟수를�count
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Lab�10�과제�2�-�해설

● isAnagram�함수

○ 두번째�문자열을�훑으며,�각�알파벳마다�등장�

횟수를�count
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Lab�10�과제�2�-�해설

● isAnagram�함수

○ Count가�끝난�두�배열을�printAnswer�함수를�

호출하며�전달함
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Lab�10�과제�2�-�해설

● 학생�답안
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실습�1



실습�1

● 포인터에�익숙해지기�위해서�다음�문제를�같이�풀어봅시다!!

● 포인터를�사용하는�코드가�주어집니다

● 해당�프로그램을�실행했을�때,�콘솔에�출력되는�결과를�맞춰보세요!

● 코드를�쳐보지�말고�머리속으로�계산해보세요
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실습�1
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문제�1 문제�2 문제�3



실습�1
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문제�4 문제�5



실습�1
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실습�1
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문제�9 문제�10 문제�11



Debugger



Debugger

● Debugger에�대해서�배워봅시다

○ GDB(GNU�Debugger)

○ Replit�Debugger
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Debugger

● 프로그램을�작성하다�보면�무수히�많은�bug를�접하게�됩니다

○ 이게�왜�안되지?

○ 이건�왜�되지?

● 이런�bug들을�수정하는�것을�debugging이라고�합니다

○ Debugging을�도와주는�tool이�바로�debugger�입니다

● 동작�예시와�함께�배워봅시다
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Debugger

● 디버깅�하고자�하는�프로그램
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GDB

● GDB�실행

○ gcc로�작성한�프로그램의�컴파일�진행

■ -g�:�Debugging에�필요한�정보를�생성

■ -O0(대문자O�+�숫자0)�:�컴파일러�최적화�옵션(최적화�기법�사용�안함)
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GDB

● GDB�실행

○ gdb�a.out

■ a.out�:�이전의�컴파일�과정으로�생성된�실행파일
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GDB

● GDB�사용�-�code�보기

○ layout�src
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GDB

● GDB�사용�-�작성한�프로그램�실행

○ r(run)
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GDB

● GDB�사용�-�중단점(break�point)�생성

○ b�[line�No.�또는�function�name]
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GDB

● 다시�실행

○ 중단점에서�프로그램이�멈춘�것을�확인�가능
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GDB

● GDB�사용�-�다음�줄�실행

○ n(next)
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GDB
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GDB
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GDB

● GDB�사용�-�변수의�값�확인

○ p(print)�[변수�명]
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할당�전



GDB

● GDB�사용�-�배열의�값�확인

○ p(print)�*[배열�명]@[배열�길이]
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GDB

● GDB�사용�-�변수�값�추적(값이�변하면�자동으로�출력)

○ watch�[변수�명]
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GDB

● GDB�사용�-�변수�값�추적(값이�변하면�자동으로�출력)

○ watch�[변수�명]

4190.103A-001: Programming Practice | Spring 2022 | Jin-Soo Kim (jinsoo.kim@snu.ac.kr)
41



GDB

● GDB�사용�-�watch�해제

○ disable�[watchpoint�번호]
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GDB

● GDB�사용�-�내부�코드로�진입

○ swap�함수를�수행할�차례
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GDB

● GDB�사용�-�내부�코드로�진입

○ n을�입력하면,�swap�함수�내부로�들어가지�않고�진행
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GDB

● GDB�사용�-�내부�코드로�진입

○ s(step)�사용하면�함수�내부�코드로�진입�가능

4190.103A-001: Programming Practice | Spring 2022 | Jin-Soo Kim (jinsoo.kim@snu.ac.kr)
45



GDB

● GDB�사용�-�break�point�정보�확인

○ info�break
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GDB

● GDB�사용�-�break�point�제거

○ d(delete)�[번호]
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GDB

● GDB�사용�-�종료

○ quit
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Replit�Debugger

● 각�IDE들에는�Debugging�기능이�포함되어�있습니다

○ 사용법과�동작�원리는�비슷합니다
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Replit�Debugger

● 중단점은�원하는�line�번호�왼쪽을�클릭하시면�됩니다
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Replit�Debugger

● 기능
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Replit�Debugger

● 실행�화면
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실습�2



실습�2�-�설명

● 지금까지�배운�것을�총동원하여�프로젝트를�진행해봅시다!

○ Struct,�bitwise�operation,�enum을�사용해봅시다

● 저희가�만들고자�하는�것은�학생�관리�프로그램입니다

● 프로그램은�다음의�기능을�갖고�있습니다

○ 학생들의�정보�저장

○ 학생들의�과제�제출�여부�저장

○ 학생들의�학점�계산�및�저장
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실습�2�-�설명

● 먼저�학생을�등록하는�기능을�만들어봅시다!

○ 실습을�진행하면서�기능을�추가할�예정입니다
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실습�2�-�설명

● 학생의�정보를�저장하기�위해서�struct를�이용합니다

○ 저장할�정보는�이름과,�학번입니다

○ 둘�다�string의�형태로�저장합니다(이름은�10칸,�학번은�11칸)

● 만든�struct를�사용해봅시다!

○ main�함수�안에서�지역�변수로�struct�배열을�선언해보세요

○ 저장할�수�있는�학생은�최대�10명입니다

○ 등록된�총�학생�수를�나타내는�변수도�main�함수의�지역�변수로�추가합니다
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실습�2�-�설명

● 코드�예시
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실습�2�-�설명

● 새로운�학생을�등록하는�함수(new_std)를�만들어봅시다

○ main�함수에서�만들어진�배열에�추가해야겠죠?

○ 등록이�완료된다면,�마찬가지로�main�함수에서�선언된�std_cnt�변수를�증가시켜야합니다

○ 포인터를�쓰고�싶지�않나요?

● new_std�함수는�다음�조건을�만족합니다

○ 배열이�가득�찼다면�0을�return�해서�등록을�실패했음을�알려줍니다

○ 정상적으로�저장이�되었다면�1을�return�합니다

○ scanf를�이용해서�새로�등록할�학생의�필요한�정보를�입력받습니다
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실습�2�-�설명

● 코드�예시
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실습�2�-�설명

● 학생�정보가�잘�저장되었는지�확인하고�싶습니다!

● 저장된�학생�정보를�출력하는�함수(show_stds)를�만들어봅시다!

○ 배열에�저장된�순서대로�학생의�정보를�나열합니다
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실습�2�-�설명

● 코드�예시
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실습�2

● 이제�만든�함수들을�조합해서�학생�정보를�저장하는�프로그램을�완성해�봅시다!

○ main�함수에�필요한�logic을�채워넣어�봅시다
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실습�2

● 먼저,�사용자에게�원하는�option을�입력�받는�기능을�구현합니다

○ 프로그램은�사용자가�끝내는�옵션을�선택할�때까지�반복합니다.

○ 따라서,�반복문�안에서�입력을�받을�수�있도록�작성해보세요!

● 옵션의�항목은�다음과�같습니다

○ 0:�Exit,�1:�Student�Registration,�2:�Show�Students
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실습�2

● 코드�예시
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실습�2

● 사용자가�선택한�옵션에�걸맞는�동작을�수행할�수�있도록�해야겠죠?

● Switch-case를�이용해서�구현해봅시다

○ 0을�선택한�경우�:�프로그램�종료

○ 1을�선택한�경우:�새로운�학생을�등록

○ 2를�선택한�경우:�등록된�학생�출력
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실습�2

● 프로그램을�실행해서�정상적으로�동작하는지�확인해보세요!
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실습�2

● 전체�코드
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실습�2

● 전체�코드

4190.103A-001: Programming Practice | Spring 2022 | Jin-Soo Kim (jinsoo.kim@snu.ac.kr)
69



실습�2

● 전체�코드
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실습�2

● 전체�코드
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실습�3



실습�3�-�설명

● 학생들의�과제�제출�정보를�관리하는�기능을�추가해봅시다!

● 과제는�총�8개입니다

● 각�과제의�제출�여부만�다룹니다

○ 각�과제의�점수는�다루지�않습니다

● 연습을�위해�Bitwise�operation을�사용해봅시다!
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실습�3�-�설명

● 8개�과제의�제출�여부를�저장하는데는,�1Byte(8bit)면�충분합니다!
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실습�3�-�설명

● 8개�과제의�제출�여부를�저장하는데는,�1Byte(8bit)면�충분합니다!
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실습�3�-�설명

● 8개�과제의�제출�여부를�저장하는데는,�1Byte(8bit)면�충분합니다!
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실습�3�-�설명

● 학생의�정보를�저장하는�struct에�submitted�변수를�추가합니다

○ char�변수로�만들어보세요!

● 만든�submitted�변수를�0으로�초기화�해야합니다

○ new_std�함수에서�새로운�학생을�등록하면서�같이�하면�되겠죠?
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실습�3�-�설명

● 코드�예시
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실습�3�-�설명

● 함수를�2개로�구성할�예정입니다

○ 다수의�제출�과제를�처리하는�함수(hand_in_multi)

○ 제출한�하나의�과제를�submitted�변수에�저장하는�함수(hand_in_once)

● hand_in_multi�함수는�hand_in_once�함수를�활용합니다!

○ 제출한�과제들�각각을�submitted에�저장하는�것을�hand_in_once을�활용하여�수행합니다
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실습�3�-�설명

● hand_in_once�함수를�만들어�봅시다!

○ 원하는�bit를�set�하는�것은,�bit�masking을�이용하면�수월합니다
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실습�3�-�설명
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실습�3�-�설명
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실습�3�-�설명
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실습�3�-�설명
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실습�3�-�설명
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실습�3�-�설명

● 코드�예시
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실습�3�-�설명

● hand_in_multi�함수를�만들어봅시다!

○ 사용자에게�제출된�과제�정보를�한번에�받아서�submitted에�저장하는�함수입니다

● 입력은�다음과�같이�받습니다

○ [제출된�과제�개수]�[과제�번호들]

○ 예)�3�1�2�3

○ 예)�5�3�5�2�7�8

● 함수에서�직접�입력을�받아�정보를�저장할�수�있도록�구현해보세요

○ 앞에서�언급했듯이,�미리�만들어둔�hand_in_once를�활용해보세요
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실습�3�-�설명

● 코드�예시
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실습�3�-�설명

● 이제�제출된�과제가�잘�반영되었는지�확인해야겠죠?

● submitted�변수를�2진수로�출력하는�함수(show_submit)를�만들어봅시다

○ 교수님의�강의�자료에�있는�방법을�활용합니다!
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실습�3�-�설명
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실습�3�-�설명
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실습�3�-�설명
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실습�3�-�설명
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실습�3�-�설명
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실습�3�-�설명

● 코드�예시
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실습�3

● 마찬가지로�모든�함수들을�활용해서�main�함수에�과제�관리�기능을�추가해봅시다!

○ option�3번에�Submit�Assignment�항목을�추가합니다

○ 사용자가�3번을�선택한다면,�과제를�제출할�학생을�입력�받습니다

○ hand_in_mulit�함수를�이용해서�과제�등록을�수행합니다

● 과제�제출�정보는�option�2번(Show�Students)에서�함께�보여줍니다

○ show_stds�함수를�수정해보세요!
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실습�3

● 실행�결과
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실습�3

● 코드�예시
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실습�3
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실습�3

● 코드�예시
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실습�3

● 잘�동작하는지�확인해보세요!
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실습�4



실습�4�-�제출

● 마지막으로�GPA를�계산하고�저장하는�기능을�추가해봅시다!

○ 연습을�위해서�enum을�이용해봅시다

● GPA의�기준은�다음과�같습니다

○ 과제�제출의�개수를�기준으로�삼습니다

○ 8개�제출������:�A(4)

○ 7개�제출������:�B(3)

○ 4~6개�제출�:�C(2)

○ 1~3개�제출�:�D(1)

○ 0개�제출������:�F(0)
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실습�4�-�설명

● 먼저�enum을�이용해서�GPA를�만들어봅시다

● 각�학생들�마다�GPA�정보를�저장하기�위해,�student�구조체�안에�GPA�변수도�

추가합니다
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실습�4�-�설명

● GPA를�계산하여�저장하는�함수를�만들어봅시다

● 먼저,�제출된�과제의�개수를�계산하는�함수(submit_cnt)가�필요합니다

○ 마찬가지로�bit�연산을�사용해봅시다!

○ submitted�변수에�저장된�1의�개수를�count�해서�return�합니다
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실습�4�-�설명

● 코드�예시

4190.103A-001: Programming Practice | Spring 2022 | Jin-Soo Kim (jinsoo.kim@snu.ac.kr)
107



실습�4�-�설명

● 원하는�학생의�GPA를�계산하여�저장하는�함수(calc_GPA)를�만들어봅시다

○ calc_GPA는�submit_cnt�함수를�이용하여�해당�학생이�제출한�과제의�개수를�알아냅니다

○ 제출한�과제의�개수를�기준으로�GPA를�계산하여�gpa�변수에�저장합니다
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실습�4�-�설명

● 코드�예시
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실습�4�-�제출

● 만든�함수들을�바탕으로�학생들의�GPA를�계산하고�저장하는�기능을�완성해봅시다

○ 학생을�새로�등록할�때,�GPA를�F로�초기화합니다

○ show_stds함수가�GPA�정보도�출력할�수�있도록�변경해보세요

● 학생들의�GPA는�과제가�제출될�때�마다�자동으로�갱신되도록�합니다

○ hand_in_multi�함수의�마지막�부분에서,�calc_GPA를�활용하면�되겠죠?
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실습�4

● 실행�결과
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실습�4

● 코드�예시
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실습�4

● 코드�예시
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실습�4

● 코드�예시
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과제�1



과제1

● 원하는�석차의�학생을�찾아내는�프로그램을�만들어�봅세요

● 각�학생�마다�다음의�정보가�주어집니다

○ 학번�-�학생마다�고유,�자연수로만�이루어져�있음

○ 점수�-�자연수로만�이루어져�있음,�동점자�존재

● 학생의�석차는�다음의�규칙으로�결정됩니다

○ 점수가�높은�순서대로�석차를�매깁니다

○ 동점자의�경우,�학번이�작은(앞번호)�가�더�높은�석차를�갖습니다
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과제1

● 입력은�다음과�같이�주어집니다

○ [학생�수]�[학생�1의�학번]�[학생�1의�점수]�[학생�2의�학번]�[학생�2의�점수]�…

○ [찾아보고�싶은�학생의�석차]

● 출력하셔야�하는�결과는�다음과�같습니다

○ [해당�석차�학생의�학번]�[해당�석차�학생의�점수]
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과제1

● 문제는�다음의�가정을�바탕으로�합니다

○ 최대�학생수는�100명입니다

○ 잘못된�입력은�없습니다

○ 학생의�학번과�점수의�범위는�int형이�표현할�수�있는�범위�안에�있습니다

● 조건을�만족하는�프로그램을�작성해보세요!
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과제1�-�평가�기준

● 총�5점

● 5개의�test�case�수행

● 1개�실패�마다�1점씩�감점
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과제�2



과제2

● Bitwise�operation을�이용해서�암호/복호�프로그램을�만들어봅시다!
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과제2

● 암호화�알고리즘은�다음과�같습니다

○ “abc”를�암호화�하는�과정
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과제2
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0 1 1 0 0 0 0 1a(97)

buffer

0 1 1 0 0 0 1 0

0 1 1 0 0 0 1 1

0 0 0 0

b(98)

c(99)



과제2

4190.103A-001: Programming Practice | Spring 2022 | Jin-Soo Kim (jinsoo.kim@snu.ac.kr)
138

0 1 1 0 0 0 0 1a

buffer

0 0 0 0



과제2
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0 0 0 1 0 0 0 0a

buffer

0 1 1 0
Encoded!
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0 1 1 0 0 0 1 0b
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0 1 1 0
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0 1 1 0 0 0 1 0b

buffer

0 1 1 0
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0 0 1 0 0 1 1 0b

buffer

0 1 1 0
Encoded!
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0 1 1 0 0 0 1 1c

buffer

0 1 1 0
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0 1 1 0 0 0 1 1c

buffer

0 1 1 0
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0 0 1 1 0 1 1 0c

buffer

0 1 1 0
Encoded!
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0 0 1 1 0 1 1 0c

buffer

0 1 1 0

Key!



과제2

● 복호화는�암호화의�반대�과정�입니다!
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0 0 0 1 0 0 0 016

0 0 1 0 0 1 1 038

0 0 1 1 0 1 1 054

key 0 1 1 0



과제2

● 프로그램은�2가지�기능이�있습니다

○ 암호,�복호

● 가장�첫�입력은�option을�입력�받습니다

○ 0�:�Encoding

○ 1�:�Decoding
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과제2

● Option�0을�선택한�경우

○ 다음의�추가적인�입력을�받습니다

■ [암호화할�문자열]

○ 이에�따른�출력은�다음과�같습니다

■ [문자�순서대로�암호화�한�결과(띄어쓰기로�구분된�정수)]�[key]
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과제2

● Option�1을�선택한�경우

○ 다음의�추가적인�입력을�받습니다

■ [복호할�값들의�수]

■ [띄어쓰기로�구분된�복호할�값(정수)들]�[key]

○ 이에�따른�출력은�다음과�같습니다

■ [복호된�문자열]
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과제2

● 암호화,�복호화�하는�문자의�개수는�최대�99개입니다

● 잘못된�입력은�일어나지�않는다고�가정합니다

● 조건을�만족하는�프로그램을�작성해보세요!
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과제2�-�평가�기준

● 총�5점

● 5개의�test�case�수행

● 1개�실패�마다�1점씩�감점
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