D6 an thwc hanh (Phong C201)

P& bai: (SV phai doc k¥ phian quy dinh cubi file)

1. CUSTOM ARRAY

CustomArray 13 cdu trac ding dé toi uu mot sé thao tac trén mang dong. Mot
CustomArray kich thuéc N 13 mot mang dong co tong kich thude 1a 3N dugc chia lam 3
phan:

- Phan duy trix bén trai c6 N phan tur

- Phan luu trit c6 N phan tu

- Phan du trix bén phai c6 N phan ti (phan tir cudi cta phan nay thudng khong duoc
ding, chi dé danh dau).

Vi du: CustomArray co6 kich thuéc N =3

lowerBound beain m upperBound

Pl >N 2 >N 2 ~

~ 7 N 7 ~ 7
Phan dy trix bén tréi Phan luu trix Phan dy trir bén phai

Cau 1: Khai bao I6p CustomArray theo cau trdc mé ta bén trén bao géom cac thudc tinh:

- Kich thuéc N caa phan luu trix

- Con tré lowerBound tro dén phan tir dau tién cia phan duy trir bén trai

- Con tré begin tré dén phan tr du tién caa phan luu trix

- Con tré end tro dén phan tir dau tién cua phan dy trir bén phai

- Con tré upperBound tré dén phan tir cudi cling caia phan du trir bén phai

Luu y: Lép nay c6 thé sir dung voi bat ky kiéu di lidu nao.

Céau 2: Cai dat cac phuong thic khoi tao va phuong thuc hay cho 16p CustomArray.
Céc phuong thirc khoi tao gom:

- Phuong thirc khoi tao mac dinh.
- Phuong thtac khoi tao CustomArray véi kich thuéc N.
- Phuong thirc khoi tao sao chép



- Phuong thuc khoi tao CustomArray véi kich thuéc N va mdi phan ta c6 gia tri

mac dinh val.

Cau 3: Cai dat c4c toan tar gom:

- Toan tr gan (operator = ) su dung deep copy.
- Toéan tir truy xuat dén phan ta ¢ vi tri tht | (operator [])

Cau 4: Cai dat c&c phuong thic:

- Phuong thiuc size () lay kich thudc caa CustomArray.

- Phuong thuc begin () lay con tré begin cia CustomArray.

- Phuong thuc end () lay con tro end cia CustomArray.
- Phuong thiic clear () x0a tat ca phan tir trong CustomArray, dua CustomArray

vé rong.

- Phuong thuc empty () kiém tra xem mot CustomArray c6 rong hay khong.

- Phuong thic resize () diéu chinh lai kich thudc cua CustomArray.

Cau 5: Cai dat phuong thirc push_back () dung dé thém 1 phan tir vao cudi phan luu

trir cua CustomArray. Céach thirc thém nhu sau:

- Néu phan dy trir bén phai con tréng (con tro end chua tring con tré upperBound)
thi doi con tré end sang phai 1 phan tir va thém phan tir méi vao vi tri cudi phan

luu trix.
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- Néu phan dy trir bén phai da hét (con tro end triing con tré upperBound) va phan
du trir bén trai con tréng (con trd begin chua trung con tré lowerBound) thi tién
hanh can chinh (adjust) lai CustomArray sao cho phan Iuu trir nam chinh giia

mang sau d6 thém phan tir nhu budc trén.




lowerBound

begin

lowerBound

beqm

- he—
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CustomArray sau khi can chinh
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- Néu phan duy trix bén phai da hét (con tro end tring con tré upperBound) va phan
du trir bén trai ciing da hét (con tro begin tring con tré lowerBound) thi tién hanh
cap phat ving nhé véi kich thudc moéi, sao chép dix liéu tir ving nhé cii, thém
phan tir va hity ving nhé ci.
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Cau 6: Cai dit phuong thiic push_front () dung dé thém 1 phan t vao dau phan luu
trit ctia CustomArray. Céach thire thém nhu sau:

- Néu phan du tri bén trai con trong (con tré begin chua tring con tré lowerBound)
thi doi con tré begin sang trai 1 phan tir va thém phan tir méi vao vi tri dau phan

luu tri.

- Néu phan du trit bén trai da hét (con tré begin tring con tro lowerBound) va phan
du trit bén phai con tréng (con tré end chua tring con trd upperBound) thi tién
hanh can chinh lai CustomArray sao cho phan luu trit nam chinh giita mang, sau
d6 thém phan tir nhu budce trén.

- Néu phan du trir bén trai da hét (con tré begin tring con tré lowerBound) va phan
du trir bén phai ciing da hét (con tré end tring con tro upperBound) thi tién hanh




cap phat ving nhé véi kich thuéc mai, sao chép dir liu tir ving nhé cii, thém
phan tir va huy ving nhé ci.

Céau 7: Cai dat phuong thuc pop_back () tra vé phan tir cudi cua phan luu trit dong
thoi x6a phan tir nay ra khoi CustomArray bang cach doi con tro end qua trai 1 phan ti.

Cau 8: Cai dit phuong thiic pop_£front () tra vé& phan ta diu cta phan luu trit dong
thoi x6a phan tir nay ra khoi CustomArray bang cach doi con tro begin qua phai 1 phan
tur.

Cau 9: Cai dat phuong thiic insert () dung dé thém 1 phan tir méi vao sau phan tir ma
con tro p dang trd téi. Cach thirc thém nhu sau:

- Néu phan du trit bén phai van con va con tré p nam & nta sau cua phan luu trix thi
doi cac phan tir & phia sau p sang phai 1 vi tri va thém phan tar méi vao sau p.

N

Con tré p nam ¢ niza sau phan luu triv

I 11

Doi cac phan tir sau p sang phai 1 vi tri

- Néu phan dy trir bén phai da hét va con tréo p nam & nira sau cua phan luu trit thi
tién hanh can chinh CustomArray sau d6 thém giéng nhu trén

- Néu phan du trir bén trai vin con va con tro p nam & nta trude caua phan luu trix thi
doi cac phan tir & phia truéc p va p sang trai 1 vi tri va thém phan tir méi vao vj tri
cll cua p.



beqin D mid end

Con tré p nam ¢ nita truoc phan luu triv

bedin p mid end

Doi cac phan tir truéc p va p sang trai 1 v tri

- Néu phan duy trir bén trai da hét va con tré p nam ¢ nia truéc cia phan luu trix thi
tién hanh can chinh CustomArray sau d6 thém giéng nhu trén.

- Néu ca 2 phan du trir déu da hét thi cap phét ving nho véi kich thugc mai, thém
phan tir theo quy tac trén va hity vaing nhd ci.

Cau 10: Cai dit phuong thicc erase () dung dé x6a phan tir ma con tro p dang tro ti.
Céch thirc x6a nhu sau:

- Néu con troé p nam ¢ nira sau phan luu tri thi doi cac phan tir sau p sang tréai 1 vi
tri.

- Néu con tro p nam & nira truéc phan luu trix thi doi cac phan tir trudc p sang phai 1
vi tri.

Cau 11: Cai dit phuong thic sort () dung dé sip xép cac phan tir theo tidu chi linh
dong. Tiéu chi sap xép nay s& dugc xac dinh khi goi thuc hién phuong thuc.

2. PON THUC VA PA THUC

Cau 12: Khai béo 16p Monomial diung dé mé ta 1 don thiic ¢6 dang f(x) = ax™ véi a la
hé s6 va n 1a s6 mii (n > 0).

Cau 13: Cai dit cac phuong thic khoi tao cho I6p Monomial gom:

- Phuong thirc khéi tao mac dinh



Phuong thtic khéi tao mot don thic tir hé s6 va s6 mii
Phuong thirc khai tao sao chép

Cau 14: Cai dat céc toan tur cho Iop Monomial gom:

Toén tir gan (operator =)
Toén tir nh&n 2 don thuc (operator *)
Toén tir chia 2 don thirc (operator /)

Cau 15: Cai dat cac phuong thac

Phuong thirc derivative () tinh dao ham cua don thic
Phuong thic inf_integral () tinh nguyén ham cua don thic. Hang s6 tu do
C cua nguyén ham coi nhu bang 0.

Cau 16: St dung CustomArray va Monomial dé khai bao I6p Polynomial ding dé mo
ta 1 da thic c6 dang f(x) = ag + a;x + ayx? + -+ a,x™. C6 thé xem 1 da thic la
mang caa nhiéu don thtc

Cau 17: Cai dat cac phuong thirc khai tao cho I6p Polynomial:

Phuong thic khoi tao mac dinh

Phuong thirc Khoi tao mét da thire tir mang cac don thirc

Phuong thic khai tao mot da thic tir chudi Ky tu biéu dién da thirc (xem dinh
nghia ¢ cau 17)

Phuong thirc khai tao sao chép

Cau 18: Cai dat cac toan tu cho I6p Polynomial:

Toén tir gan (operator =)

Toan tir vi tri (operator [])travé 1 don thic

Toan tir cong 2 da thirc, cong 1 da thirc va 1 s6 thuc (operator +)
Toan tir trir 2 da thic, trir 1 da thic va 1 s6 thuc (operator -)
Toan tir nhan 2 da thirc, nhan 1 da thirc va 1 s6 thuc (operator *)
Toéan tir chia ldy phan nguyén cua 2 da thiuc (operator /)

Toén tir chia lay phan du cua 2 da thiuc (operator %)

Céu 19: Cai dat cac phuong thic

Phuong thirc derivative () tinh dao ham cua da thac



Phuong thuc inf _integral () tinh nguyén ham cua da thuc. Hang s tu do C
ctia nguyén ham coi nhu bang 0.

Cau 20: Viét chuong trinh tinh toan da thirc gdm cac chirc ning:

Doc danh sach cac cau lénh tur file input, mdi cau Iénh 14 1 chudi ky tu nam trén 1
dong. Cu phéap cac cau Iénh nhu sau
Cau Iénh mot ngoi:

<Tén cidu lénh>(<da thuc>)]

Tén va y nghia cau Iénh

o “der”: tinh dao ham da thic

o “Iinf”: tinh nguyén ham da thc
Cau Iénh hai ngoi:

KTén cdu 1lénh>(<da thic 1>,<da thic 2>)]

Tén va y nghia cac cau Iénh:
“add”: cong 2 da thuc
“sub”: trir 2 da thac
“mul”: nhan 2 da thac
“div”: chia 1ay phan nguyén 2 da thic
“mod”: chia 1ay phan du 2 da thic
Mot don thirc dugc biéu dién bang chudi ky tu cé dang
“[Ddu cua don thirc] [Hé s6 cua don thirc]x[Sé mii thir cia don thirc] ’]
Pa thuc dugc biéu dién bang 1 chudi ky tu ¢ dang:

o O O O

O

“[Pon thirc 1][Khodng trang][Pon thic 2][Khodng trang]...[Khodng trang]
[Pon thic n] "

Quy uoc:

o Pa thtc ludn duoc viét theo thir tu bac cua don thic giam dan, tic 1a don

thirc bac cao nhét dugc viét dau tién, bac cao tha 2 dugce viét tiép theo,. ..

o Céc don thic c6 hé sb bang 0 tu dong duoc loai bo.
Vi du:
Pa thic x* - 3x>° + 2x — 1 s& dugc viét thanh chudi

“+1x2100 -3x~50 +2x*1 -1x*0”
Pa thic -3x° — 6x” + 2x° — 10 s& dugc viét thanh chudi:
“+2x*9 -6x*7 -3x*6 -10x"*0”

Cau lénh: “add (+1x~100 -3x~50 +2x*1 -1x70,+2x*9 -6x"7 -
3x~6 -10x~0)” co nghia 1a cong da thirc X' - 3x*° + 2x — 1 va da thuc -3x° —
6x’ +2x°— 10




- Sau khi doc file input, tinh toan két qua theo céc cau Iénh trong file rdi xuit cac da
thire két qua vao file output, mdi dong 1 da thuc.
- Luu y: cac hé sb trong da thirc 12 s6 thap phan, s& dugc 1am tron dy 01 chit s6 sau
dau phay thap phan.
- Chuong trinh xtr Iy bang tham sé dong 1énh ¢é dang nhu sau
<File exe thuc thi> <dwong dan file input> <dwong din file output>|
Vidu: 1612001.exe D:\input.txt D:\output.txt

Vi du:

File input.txt

add (-2x"2 +3x -1x"0,+3x"3 +1x"2 +1x"0)
sub (-2x72 +3x -1x70,+3x"3 +1x"2 +1x70)
mul (-2x72 +3x -1x"0,+3x"3 +1x"2 +1x70)
der (-4x"3 +13x -1x"0)

inf (-4x"3 +13x -1x"0)

File output.txt

+3x"3 -1x"2 +3x"1

-3x"3 -3x"2 +3x71 -2x70

-o0x"5 +5x74 -3x"2 +3x"1 -1x"70

-12x"2 4+13x"0

-1x™4 +6.5x"2 -0.5x"1

3. BANG DIEM

Cau biém Cau biém Cau biém Cau biém
1 1 6 2 11 1 16 1

2 1 7 2 12 1 17 2

3 1.5 8 2 13 1 18 8.5

4 1.5 9 2 14 1 19 2

5 2 10 2 15 1 20 9.5




4. QUY PINH (CAN POQC KY)

Bai 1am nhom, t6i da 3SV/nhom. Thoi gian 1am bai lan 1: 3 tuan.
Céac nhom s& tién hanh van dap tai phong thuc hanh sau khi nop bai lan 1 va c6
thém 2 tuan dé stra chita theo gop y va van dap 1an 2. Diém db 4n 1a diém trung
binh sau 2 lan van dap.
Néu nhém 3 thanh vién, mdi thanh vién trong nhém phai 1am téi thiéu 15/45 diém.
Néu nhém 2 thanh vién, mdi thanh vién trong nhém phai 1am téi thiéu 22/45 diém.
Néu nhém 1 thanh vién, mdi thanh vién trong nhdm phai lam téi thiéu 45/45 diém.
Khong sao chép code ciia nhau. Tat ca bai lam gidng nhau tir 70% tré 1én déu
bi 0 diém, khong quan tam ai 1a tac gia. Cac nhom phai tw bao vé source code
cua minh, khong cho mwegn source code.
Céac SV bi xac dinh sao chép code sé bi giri danh sach 1én Khoa.
SV c6 thé tu thiét ké thém cac phuong thuc va toan tir néu thay can thiét.
Tao project dit tén 123 MSSV1_MSSV2_MSSV3 (sip theo th ty ting dan). Mdi
I6p phai c6 1 cap gom file .h va .cpp. File .h dung dé khai bao 16p va file .cpp
dung dé cai dat
Tai mdi ham can c¢6 chu thich rd: ¥ nghia cua input, ¥ nghia cta output, chirc ning
cua ham la gi
Tai mdi d vong code phai ¢6 chi thich dién giai dong code nay xir ly céi gi
Cau truc bai nop nhu sau: Tao thu muc goc tén MSSV1_MSSV2_MSSV3. Trong
thu muc géc tao 3 thu muc con: Release, Document, Source
o Thu muc Release: chtra file MSSV1 _MSSV2_MSSV3.exe chay chuong
trinh
o Thu muc Source: chira toan bo ma ngudn cua dd &n
o Thu myc Document: chira file bao cao (dinh dang doc, docx hay pdf). Noi
dung file bao céo gom:
= Ho tén, MSSV cua tirng thanh vién trong nhom
* Nhirng cau da lam duoc, nhitng cau chua lam dugc, thanh vién nao
lam dugc nhirng c&u nao
= Huéng dan sir dung, huéng dan chay chuong trinh (6 hinh minh
hoa)
= Video clip huéng dan (néu co)
= File bao cao trinh bay rd rang, mach lac, sach dep
Nén the muc goc thanh file MSSV1_MSSV2 MSSV3.zip hoic
MSSV1_MSSV2_MSSV3.rar rdi upload theo link nop trén moodle.
Nhirng bai 1am khéong diing quy dinh sé bi trir diém tly theo mire do



