NHAP MON
TU DUY TiNH TOAN

Bai 1: Gidi thieu mon hoc



NOi dung

1. Thoéng tin chung vé mon hoc
2. “Tu duy tinh toan” la gi?
3. Thuat toan
= So do6 khoi
= Lwu d6 Nassi—-Shneiderman
= M3 gia
4. Baitap va thao luan
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Phan 1

Thong tin chung vé mdn hoc
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Gidi thieu mon hoc @

= Tén moén: Nhap mon Tu duy Tinh toan (Introduction to
Computational Thinking)
= SO tin chi: 2 (15 tiét ly thuyét + 15 tiét bai tap)
= NOi dung chinh:
* Thé nao la “tu duy tinh toan”
» MOt s6 cach biéu dién thuat toan
= Co ban vé ngdn ngit |ap trinh python
= MOt s6 thudt todn don gian st dung python
= Giang vién: Trwong Xuan Nam, khoa CNTT

" Email: namtx@wru.vn / truongxuannam@gmail.com
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Tai liéu moén hoc va phan mém hoc tap @

= Tai liéu chinh: bai giang cua gido vién
= Sach gido trinh dang dugc bién soan, hién chua cé
= Phan mém hoc tap: python 3.x
= C6 thé st dung bat ky phan mém nao, mién 1a nd ho trg ngdn
nglt python 3.5 tro 1én
= Trén I&p, thay gido s& minh hoa bang phan mém tiéu chuln, 13y
tu site https://www.python.org
= Bai gidng, bai tdp, ma ngudn, diém so,... sé dwoc dua lén
site https://txnam.net muc BAI GIANG
= Bai giang va bai tap sé duogc dua lén trudc gio hoc
* Trong gi® thuc hanh, sinh vién vao website |3y bai tap vé dé
lam, gido vién sé& khong gtti cho 1&p

= Diém qua trinh cling s& duoc cong bd trén website
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Phan mém hoc tap

ANACONDA

TRUONG XUAN NAM 6




Kién thirc yéu cau @

= P3 biét va st dung dwoc mot ngdn ngir 1ap trinh nao do
(C/C++, CH, Java, Javascript, Pascal,...)

= Vichung ta sé hoc kha nhanh, nhiéu kién thirc

= S dung duoc tire la cd thé viét chuong trinh v&i ngdn ngir dé
= Cé kién thirc vé cac khai niém co ban trong 1ap trinh

= M6n hoc nay giup sinh vién hiéu hon vé nhirng khai niém dé
= Bjét s dung email

= NOp bai tdp vao email cia thay gido: can ghi rd tén sinh vién,

bai ndp la bai nao, ctia bubi bai tdp sé may
» C6 thé email cho thay gido dé héi thém cic van dé vé mdn hoc

= Cha ¥: copy bai cia ban khéic @€ ndp sé bi cam thi
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Panh gia két qua

= Piém mdn hoc:

, \¥
* Diém qua trinh: 50% @Lce\\e“
= Diém thi cudi ky: 50% goo
. R , N \le(“
= Piém qua trinh: Q A
. R 0
= Piém danh G
Q (3Qe

* Bailam trén |&p, trong phong lab ‘>\\\e
= Bai tap vé nha (n6p qua email) O

" Thi cudi ky: OQ

= Thi trac nghiém

» Hoc gi thi ndy, khong hoi ngoai mon hoc
= Khong co gidi han ndi dung thi
= Khong st dung tai liéu tham khao
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Muc tiéu cua mon hoc nay @

= Lam quen vdi cach cac thuat todn cd thé &rng dung vao
bai toan thyc té nhu thé nao
= MO ta bai todn theo cach cua dan may tinh
* Lya chon phwong phap xt ly phu hop

= Biét cai dat thuat gidi bang ngdn nglt 1ap trinh (python)
= Ren luyén thoi quen lap trinh mot cach “trong sang” ;)

= Hoc lap trinh python phan co ban, dé cé thé sir dung
trong cac mon hoc sau nay
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Loi khuyén @

Pl HOC DAY HU
LAM HET TAT CA CAC BAI TAP
Chi thé thoi!!!
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Phan 2

“Tu duy tinh toan” la gi?
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“Tu duy tinh toan” la gi?

COMPUTATIONAL
THINKING

COMPUTER
SCIENCE
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“Tu duy tinh toan” la gi?

COMPUTATIONAL THINKING

DECOMPOSITION

Breaking big problems
into smaller, easier to
mange problems

Remove parts

of a problem that

are unnecessary and
make one solution work
for multiple problems
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Analyze & look for a
repeating sequence

Step-by-Step
instructions
on how to

do something

ALGORITHM
DESIGN
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“Tw duy tinh toan” 13 gi?

= “Tw duy”: c6 nhiéu loai “tu duy” khac nhau
" “Tw duy tinh toan”: duy phu hop voi ngwoi lam CNTT

= “Quy trinh x& ly” khi d6i mat véi mot van dé can duoc
giai quyét bang may tinh

= Decomposition (phan ra): chia nho bai toan

= Pattern recognition (nhan dang mau): phan tich va phan loai
van dé thanh nhém, ap dung cac phuong phap phu hop cho
tung nhom

= Abstraction (triru twong héa): tao ra |oi giai chung cho nhiéu
van dé tuong tu nhau

= Algorithm design (thiét ké thuat giai): xay dwng |&i gidi bang
may tinh
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“Tw duy tinh todn” v&i nganh CNTT

= Su thé hién cda “tv duy tinh todn” thuong xuat hién
trong qua trinh xay dwng |i giai (problem solving), dac
biét 1a doi v&i nganh lap trinh
= Phan tich va mé hinh hda cac van dé can gidi quyét cung vai dir
liéu cua chuing
= Chia nho bai toan dé thanh cac bai toan con thong dung da
dwoc gidi quyét
= T6 hop céc loi gidi d6 thanh mot gidi phap hoan chinh
= Hiéu mot cach rd rang, chi tiét cdch may tinh x& ly cac dir liéu
cla bai toan nhu thé nao
= Phan tich dwoc tinh hiéu qua cua loi giai
= Chira dwoc diém yéu, rui ro vdi l&i gidi hién tai
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“Tw duy tinh toan” v&i nganh CNTT

-

Problem |— ——| Program
Computational Programming
Thinking
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Vi du @

= Cau d0: tim 9 chit s6 cudi cung cua 2018!

= “Bai nay kho, bo luén”
= “khong cé tu duy” ®

= “2018! chia hét cho 1 ti, vay 9 chit so cubi la 9 chit s6 0”
= Tu duy logic, nhwng 1&i gidi khdng téng quat

= “DuUng may tinh tinh xem 2018! bang bao nhiéu”

= Tu duy tinh todn, nhwng thiéu hiéu qua va khdng hiéu ré vé
cach thirc may tinh thuc hién cong viéc

* CAu hoéi: muén tinh g chit s6 dau tién cda 2018! thi sao?
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Phan 3

Thuat toan



Thuat toan @

= Thuat todn: cac budc dé gidi quyét mdt van dé
= Pac trwng quan trong:
= Tinh may maéc: khéng nhap nhang, khdng thé hiéu theo nhiéu
cach khac nhau
= Tinh dirng: sau moét s6 budc hitu han sé cho ra két qua

= Tinh tong quat: gidi quyét mot 1&p cac van dé chi khdng phai
mot van dé cu thé

= Co dauvao / daura xac dinh: dit liéu dau vao va dau ra rd rang

= Tinh dung dan: hoat ddng 6n dinh, két qua khong bi phu thudc
bat ky yéu td nao khac ngoai trir dau vao

= Nhu vay ching ta thay cé nhiéu th& twong ty thuat toan,

nhung khong phai la thuat toan (vi du: céng thirc ndu an)
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MO ta thuat toan @

= Gidi phuong trinh ax2 + bx + ¢ = 0 v&i diéu kién a # 0

Budc 1:
Buoc 2:
Budrc 3:
Budc 4:
Budc 5:

Budc 6:
Budc 7:

Buwoc 8:

Budc 9:

nhap cacgiatria, b, c

néu a = 0 thi thong bao 16i va dirng
tinhd=b?2-—4xaxc

néu d < 0 thi thong bdo vo nghiém va dirng
néu d > 0 thi thuc hién Budc 7

thong bao cé nghiém kép x = e va dung
thong bao c6 hai nghiém
, . A —b+Vd
tinh va in ra nghiém x; = ZJ:/—
, . o —-b—d
tinh va in ra nghiém x, = Za\/_
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MO ta thuat toan

= MO ta thuat todn don gian nhat bang ngdn nglt tw nhién
= M6 ta tirng budc mot
= C4 thé xuat hién ré nhanh (lwa chon mét trong nhiéu viéc)
= C4 thé xuat hién 13p (Iam mot viéec cho dén khi dat diéu kién)

= Cach lam nay dé hiéu (tuwong tu nhu cdng thirc nu an),
nhuwng thuong khong du chat ché
= MOt vai phuong phap mo ta thuat toan thong dung
= So do khoi
= Lwu d6 Nassi—-Shneiderman
= M3 gia
= Moi phuong phap cé diém hay d& riéng
= Khéng cé cdch mo ta thuat todn hoan toan tranh duoc 10i
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Phan 3.1

So do khoi
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So do khoi

= S&* dung hé thong

Ki hiéu

M& dau / Két thuc

?

Khoi xtr ly

Ré& nhanh (dung / sai)

Nhip / xuat dit liéu

L OILIC

Budc chuyén

TRUONG XUAN NAM
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So d6 khoi @

= Ludn mo dau va két thuc bdi khdi canh tron

= KhGi cé thé cd nhiéu buwdc chuyén vao for(A;B;C)
/e ? ’ N ’ /’ D;
= Khéi qua tram ludn co 2 buwdrc ra )

= ng vdi hai tinh hudng dung / sai

= Cac khoi khac chi cé 1 buwdc ra duy nhat

= Ju diém:
= Don gian, dé kiém tra w
= Phu hgp vdi bai toan don gian c
—

» Chuwong trinh phirc tap sé co so do rat |on
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Phan 3.2

Lwu d6 Nassi—Shneiderman
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Lwu d6 Nassi—-Shneiderman

= M6 ta cac khdi x{r ly bang ngdn

nglr tw nhién

= Khdi ré nhanh don (2 nhanh
dung/sai)

= Khoi ré nhiéu nhanh con

Standard Process Block:

Action

Example]
Tum on Computer
Open web browser
Wikipedia Loaded?
True False

Search for article Click Wikipedia link

Sub to Determine Wiki-Article

P Select Favourite Genre
History Science Geography Other
Type in
Click Click Click spsclsndon
History Science Geography link
link link Press Go

End

TRUONG XUAN NAM
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Lwu d6 Nassi—Shneiderman @

= L3p kiém tra diéu kién trudc

NS-Diagrams understood?

Search for NS-Diagrams

Read Article
= L3p kiém tra diéu kién sau Open Newspaper
Eead Article

Article Understood?
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Phan 3.3

{qe’

28

A

TRUONG XUAN NAM



M3 gia

= M3 gia mo ta thuat todn bang mot ngdn ngi pha tron
gitta ngon ngtt 1ap trinh va ngdn nglt tw nhién don gian
= Vidu:
READ N from user input

IF N <=1
nfact = 1
ELSE
nfact = 2

REPEAT I = 3 to N
nfact = nfact x I
END IF
OUTPUT nfact
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Phan 4

Bai tap va thao luan
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B3i tap va thdo lujn

1. Viét sor @6 khoi va lru do Nassi-Shneiderman cho thuat
toan tinh n! (da c6 ma gia & slide 29).

2.Viét sor 6 khoi, lrru d6 Nassi-Shneiderman va ma gia cho
thuat toan giai phwong trinh bac 2 (slide 20).

3.Viét sor d6 khoi, lvu d6 Nassi-Shneiderman va ma gia cho
thuét toan euclid (thuit toan tinh wéc s6 chung 1n nhat
cda hai s6 tw nhién).

4.(vé nha) Tai phan mém thong dich python 3.7.0 tir website
https://www.python.org va cai dat trén may tinh caa ban.

5.(vé nha) Hay tim thuét todn cho ciu héi & slide 17, néu tim
dworc thuét todn hiéu qua, hdy gri cho thay gido dé nhan
diém thwdng diém qua trinh.
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