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LOI NOI AU

Trong thot dai cong nghé s6 hién nay, viéc rng dung tin hoc vao cac linh vuc gido
duc ngay cang tré nén can thiét va phd bién. Dic biét, trong day hoc toan phd thong, cong
ngh¢ thong tin khong chi gitip nang cao hi€u qua giang day ma con md ra nhitng phuong
phap hoc tdp méi, sang tao va hip dan hon cho hoc sinh. V&i myc tiéu ndy, ching toi gidi
thiéu tap bai giang "Ung dung tin hoc trong day hoc todn".

Bai giang ndy duogc bién soan nhdm muc dich cung cip mot nén tang virng chic vé
cac cong cu va phan mém tin hoc ¢ thé 4p dung trong giang day toan hoc & bac pho thong.
Noi dung duoc trinh bay mot cach 16 rang, dé hiéu va c6 cau trac logic, giup ngudi doc dé
dang theo ddi va tiép thu kién thirc. Chiing t6i ciing da c¢b gang 16ng ghép cac vi du thuc
tién va bai tap Gmg dung dé ting cudng kha nang van dung kién thirc cia nguoi hoc.

Bai giang trudc tién phuc vu cho chuong trinh dao tao giao vién chuyén nganh toan
hoc cua truong Pai hoc Pham Van Déng, danh cho sinh vién nim thr nhat & hoc ky thu 2
trong chuong trinh dao tao 8 hoc ky. Tuy nhién n6 khong chi danh cho sinh vién ma con
¢6 ich cho céc gido vién day toan, cac nha nghién ciru gido duc, va bat ky ai quan tam dén
viéc cai tién phuong phéap giang day toan hoc thong qua cong nghé.

MJdi bai giang c6 cau trdc gon 3 muc: A: Muc tiéu bai giang, yéu cau; B. Nbi dung
bai giang va C: Bai tap hoac thuc hanh.

Trong phan B. Noi dung bai giang, co ban duoc thiét két bam sat dé cwong chi tiét
hoc phan da duoc truong ban hanh. Tuy nhién, trong bién soan ciing c¢6 nhitng thay doi
dang ké vé noi dung va thoi luong cho phu hop dbi twong sinh vién va xu thé phat trién
cua khoa hoc, cdng nghé. Cu thé, ching t6i theo tirng chwong, muc nhu bén duéi:

Chuwong 1: Phan mem day hoc va cac phuong tién day hoc hién dai

1.1 Khai niém vé phan mém day hoc va phan mém toan hoc

1.2 Phuong tién day hoc mai va may vi tinh

Churong 2: Cdc phan mém toan hoc

2.1. Phan mém Maple/ Matlab

2.2. Phan mém Mathcad/ Fx-580VN X Emulator

2.3 Phan mém Sketchpad/ Geogbra

Churong 3: Phan mém thiét ké trinh dién bai day

3.1 Cac phan mén trinh dién

3.2 Cau tric bai day trén PowerPoint/ Prezi/ Beamer (LateX)

3.3 Mot s6 thi du thuc hanh thiét ké trinh dién phuc vu day hoc.

Chung t6i hy vong rang tap bai giang nay sé 1a mot cong cu hiru ich, hd trg quy doc
gia trong viéc nang cao chat lugng giang day va hoc tip toan hoc. Chiing t6i cling mong
nhan dugc nhitng ¥ kién dong gop quy bau tir quy doc gia dé ¢ thé hoan thién va nang cao
chat lugng Bai giang trong nhimng lan tai ban sau.
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Xin chéan thanh cam on va chiic quy ddc gia gat hai dugc nhiéu thanh cong trong hoc
tap va cong vigc.
Tac gia



CHUONG 1. PHAN MEM DAY HQC

VA CAC PHUONG TIEN DAY HQC HIEN DAl
BAI 1. NHUNG KHAI NIEM CO BAN

A. Muc tiéu bai giang, yéu cau:

- Bai giang nay gidp sinh vién c6 cai nhin tong quan hon vé tin hoc va tng dung
trong hoc todn va day hoc toén & chuong trinh phd thong.

- Sinh vién phai trang bi mot may tinh ca nhan c6 cau hinh twong ddi manh; mot tai
khoan zalo, gmail trén may tinh c& nhan va thiét bi dién toai thong minh dé trao doi, 1am
viéc qua nhom. Luu ¥ khi 1am viéc trén mot s6 phan mém doi khi can sy két ndi mang

internet. Sau bai nay, sinh vién phai biét cai dat va biét thao tac mot s6 bude co ban cua
vai phan mém duoc gidi thiéu
B. N§i dung bai giang:
1. Tém tit ndi dung hoc phan:
Ung dung tin hoc trong day hoc toan phé thdng 1a hoc phan bé tro cho hoc tap, nghién
ctru va giang day mon toan & bac phé thong. Hoc phan dugc sap xép theo trinh tu sau:

- Chuong 1: Phan mém day hoc va cac phwong tién day hoc hién dai

- Chuong 2: Cac phan mém toan hoc:

Gidi thiéu va huéng dan sir dung phan mém toén hoc théng dung nhu Cabri 3D,
Geometer’s Sketchpad, Geogebra, Maple, Wolfram Alpha, ... hd tro nhiéu linh virc cta toan
hoc: Giai tich, dai s6 tuyén tinh, giai tich s6, d6 thi, dai s6 so cap, xac suat thong ké va
nghién ctu hinh hoc.

- Chuong 3: Phan mém thiét ké trinh dién bai day:

Gidi thiéu va hudng dan phan mém trinh dién PowerPoint® / Beamer (LateX) 1a mot
phuong tién truyén dat thong tin, mot trinh dién tét phuc vu cho giang day va nghién cuu
khoa hoc.

1 1.1. PowerPoint 1a mot phan mém do Microsoft phat trién, nam trong bd Microsoft Office. N6 cho phép ngudi ding
tao ra cac ban trinh chiéu (slides) chira van ban, hinh anh, video, m thanh va céc hi¢u Ung da phuong tién khac.
PowerPoint dugc st dung dé hd tro thuyét trinh, gidng day, va truyén dat thong tin mot cach truc quan va hip dan.

1.2. Cac Tinh Nang Chinh ctia PowerPoint

a) Giao dién nguoi dung than thién:
- Thanh cong cu Ribbon: Cung cip cac tity chon va cong cu can thiét cho viée tao va chinh sira ban trinh chiéu.
- Bang diéu khién Slides: Cho phép ngudi ding thém, xo6a, sap xép lai va quan 1y cc slide.
b) Thiét ké va bd cuc:
- MAu va chit dé: Cung cip san cac mau va chu dé gitp nguoi dung dé dang tao cac bai trinh chiéu chuyén nghiép.
- Slide Master: Cho phép thiét 1ap mot bd cuc ddng nhét cho toan bd ban trinh chiéu.
c) Chén ndi dung da phwong tién:
- Vin ban: Dinh dang vin ban véi cac tity chon phong phu vé font chir, kich thuée, mau sic, va phong cach.
- Hinh anh: Chén va chinh stra hinh anh, biéu d, va SmartArt.
- Video va am thanh: Thém cac doan video va am thanh dé 1am sinh dong bai trinh chiéu.
- Bbi tuong va hinh dang: V& va chinh stra cac hinh dang, duong ké va cac déi trong khac.
d) Hiéu tng va hoat hinh:
- Hiéu g chuyén slide: Thém cac hiéu ng chuyén slide dé lam bai trinh chiéu tré nén muot ma va hép dan.
- Hoat hinh: Tao céc hi€u Gng hoat hinh cho van ban, hinh anh va dbi tugng khac dé thu hat su chu y cua khan gia.
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2. So' lwgc vé Phan mém day hoc va cac phwong tién day hoc hién dai
2.1 Cong nghé¢ trong giao duc
2.2.1 Vai tro ciia cong nghé trong viéc cai thién chét lwong gidng day va hoc tap.

Cong nghé dong vai trd rat quan trong trong viée cai thién chit lvong giang day va
hoc tap & nhiéu mit khic nhau. Duéi day 1a mot sé danh gia vé vai tro ctia cong nghé trong
linh vyuc gido duc:

a) Tang cuong su tuong tac va tham gia cua hoc sinh

- Hoc tap twong tac: Cong nghé cung cp cac cdng cu nhu hé théng quan ly hoc tap
(LMS), dién dan truc tuyén, va cac tng dung hoc tap tuong tac nhu Kahoot, Socrative.
Nhitng cbng cu nay gilp hoc sinh tham gia tich cuc hon trong qua trinh hoc tap, théng qua
cac hoat dong truc tuyén, cau hoi tric nghiém, va thao luan nhom.

- Hoc tap linh hoat: Céng nghé cho phép hoc sinh hoc tap bét ci lic nao va & bat ctr
dau théng qua cac nén tang gido duc tryc tuyén nhu Khan Academy, Coursera. Diéu nay
ma& rong pham vi truy cap kién thirc va co hdi hoc tap cho moi ngudi, khong bi rang budc
bai khéng gian va thoi gian.

b) Nang cao chit lugng giang day

- C6ng cu giang day: Gido vién c6 thé sir dung cac phan mém gia lap, phan mém
giang day nhu GeoGebra, Mathematica dé minh hoa cac khai niém, lam r céac bai toan
phtc tap va phén tich dir ligu mot cach truc quan va sinh dong.

e) Twong tac va lién két:
- Siéu lién két: Tao cac lién két dén cac trang web, tai liéu hodc cac slide khac trong ban trinh chiéu.
- Cac nut hanh dong: Tao cac nlt tuong tac dé didu hudng giira cac slide hodc kich hoat cac hanh dong cu thé.
f) Ché do thuyét trinh:
- Ché d9 Presenter View: Cho phép ngudi thuyét trinh xem trude cac slide, ghi chii, va diéu khién bai trinh chiéu
ma khén gia khong nhin thdy.
- Ghi chii: Thém cac ghi chi thuyét trinh dé hd trg nguoi thuyét trinh trong qua trinh trinh bay.
1.3. U'ng Dung PowerPoint trong Day Hoc
g) Chuén bi bai giang:
- Tao cac bai trinh chiéu gitp gido vién t6 chirc va trinh bay ndi dung bai giang mot cach rd rang va logic.
- Sir dung cac mau va chu dé dé tao ra cac bai giang chuyén nghiép va thu hut.
h) Tang cwong sy twong tac:
- Chén cac cau hoi, bai tap va cac hoat dong tuong tac vao cac slide dé khuyén khich hoc sinh tham gia.
- Sir dung céc hiéu g hoat hinh va chuyén slide dé lam bai giang trd nén sinh dong va hip dan.
i) Panh gia va phan hoi:
- Sir dung céc bai trinh chiéu dé danh gia va phan hdi hoc sinh théng qua cac bai kiém tra, khao sat va danh gia.
j) H® trg hoc sinh tu hoc:
Cung cép cac bai trinh chiéu dudi dang tai liéu hoc tap dé hoc sinh c6 thé ty hoc va 6n tap ngoai gio hoc.
1.4. Mot S Meo Sr Dung PowerPoint Hiéu Qua
k) Giir ndi dung ngin gon va siic tich: Tranh viéc dua qué nhiéu thong tin vao mot slide. Mdi slide chi nén tap
trung vao mot y chinh.
[) Sir dung hinh 4nh va d hoa: Hinh anh, biéu d6 va dd hoa giip minh hoa va lam 13 céc ¥ tudng, giup nguoi
xem d& dang nim bét thong tin.
m) Chon font chir: Nén dung céac font chir don gian, dé doc, kich thudc dii 16n dé khan gia c6 thé nhin 5 tir xa.
n) Tan dung cac hiéu img mdt cach hop ly: Sir dung hiéu img va hoat hinh mét cach c6 kiém soat dé tranh lam
phan tan sy cha y cua khan gia.
0) Luyén tap trwéc khi thuyét trinh: Luyén tap gip ta tu tin va lam quen v6i ndi dung, dam bao budi thuyét
trinh dién ra sudn sé.
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- Phan hdi va danh gia: Cong nghé cung cap cac cong cu dé gido vién co thé danh
gia hiéu qua hon su tién bo cua hoc sinh va cung cap phan hdi tic thoi thong qua cac bai

kiém tra truc tuyén va hé thdng quan Iy hoc tap.

c) Khai thac dir liéu va c& nhén hda hoc tap

- Dit liéu hoc tap: Cong nghé gilp tong hop va phan tich dit liéu vé hoc tap cua hoc
sinh, tir d6 giup dua ra cac chién lugc giang day va hoc tip ca nhan hoa hon dua trén nhu
cau va nang luc cua tirng hoc sinh.

- Cong nghé tri tué nhan tao? (Al): Al cd thé duoc &p dung dé phat trién cac hé thong
hoc tap thdng minh (intelligent tutoring systems), gitip hoc sinh nhan duoc hd tro hoc tap
ca nhan hoa va hiéu qua hon.

c) Dbi mat véi thach thic va co hoi

- Théch thac: Cong nghé doi hoi dao tao va sy chuan bi ki cang cho gido vién dé st
dung hiéu qua. Ngoai ra, viéc quan ly dir liéu va dam bao an toan thong tin cling la nhitng
thach thire doi vai viéc ap dung cong nghé trong giéo duc.

2 Al 1a viét tit cia cum tir Artificial Intelligence). NG €6 vai trd va ¥ nghia rat 16n trong KHGD ngay nay. Cu thé:

1. Ca nhin héa hoc tip:

Hé thdng hoc tap thich ing: Al ¢6 kha ning phan tich dir liéu tir qua trinh hoc tép cua ting hoc sinh dé diéu chinh
noi dung va phuong phap giang day phu hop v6i nhu cau va téc do hoc tap ctia timg ca nhén.

Gia su a0: Al ¢6 thé cung cap hd tro hoc tap ca nhan hoa 24/7, giai dép thic méac va gitup hoc sinh lam bai tap.

2. Tw dong hoa va tdi wu hoa quy trinh gido duc:

Cham diém ty dong: Al co thé cham bai tap va bai kiém tra tu dong, tiét kiém thoi gian va nang cao d¢ chinh xac
trong viéc danh gia két qua hoc tap.

Quan Iy hanh chinh: AI hd tro quan 1y dit liéu hoc sinh, 1ap lich hoc, va theo ddi tién trinh hoc tap, gitip giam tai
cong viéc hanh chinh cho gido vién va nha truong.

3. H{ tro gido vién:

Phén tich dir liéu: Al ¢6 thé phan tich dir liéu hoc tap dé phat hién ra cac xu hudng va van dé, tir 46 gitp gido vién
diéu chinh phuong phép giang day va hd trg hoc sinh kip thoi.

Cong cu sang tao ndi dung: Al hd tro gido vién tao ra cac bai giang, bai kiém tra va tai liéu hoc tap phong phu va
da dang hon.

4. Nang cao trai nghiém hoc tip:

Thuyc té a0 (VR) va thyc té ting cudng (AR): Al két hop v6i VR va AR tao ra mdi truong hoc tap 4o, giup hoc sinh
trai nghiém cac tinh huéng thuc té va hoc tap mot cach tryc quan va sinh dong.

Trd choi hoc tap: Al c6 thé thiét ké cac tro choi hoc tap gitip hoc sinh himg tha hon véi viée hoc va dé dang tiép
thu kién thtrc.

5. Hoc tap sudt do’l va dao tao lai:

Khoa hoc truc tuyen AI hd tro cung cip cac khéa hoc truc tuyen phit hop v6i nhu ciu va trinh d6 cua timg nguoi
hoc, gitip moi ngudi tiép tuc hoc tap va nang cao ky ning trong sudt cudc doi.

Phan tich k¥ nang: Al c6 thé danh gia k¥ nang hién tai ctia nguoi hoc va goi y cac khéa hoc phi hop dé nang cao
k¥ ning, giup dap ung nhu cau thay doi lién tuc cua thi truong lao dong.

6. Tién doan va phéan tich xu huéng:

Du béo két qua hoc tap: Al co thé du bao két qua hoc tap clia hoc sinh dua trén dir liéu lich st, gilp giéo vién va
nha truong dua ra cac bién phap can thi¢p kip thoi.

Phan tich xu huéng gido duc: Al gitip phat hién va phan tich cac xu huéng moéi trong gido duc, tir d6 dinh huéng
phat trién cac chuong trinh giang day va phuong phap hoc tap hiéu qua hon.

Tom lai, Al dang cach mang héa giao duc bang cach ca nhan héa hoc tép, tu dong hoa cac quy trinh gido duc, hd
trg gido vién, nang cao trai nghi¢m hoc tap, thic day hoc tap subt doi va dao tao lai, cling nhu phéan tich va du bao cac
xu huéng trong gido duc. Bé’mg cach tan dung Al, ching ta c6 thé tao ra mot moi trudng gido duc linh hoat, hi¢u qua
va phit hgp hon véi nhu cdu cia ting hoc sinh va xa hoi.



- Co hoi: Céng nghé mé ra nhitng co hoi méi cho viéc cai tién phuong phap giang
day, nang cao chat lugng hoc tap, va mé rong pham vi truy cap kién thie. N6 ciing thic
day su phét trién va ap dung cac céng nghé méi trong gido duc.

T6m lai, cdng nghé khong chi 1a mot cdng cu hd tro ma con 1a mot yéu té can thiét
dé cai thién chat luong giang day va hoc tap trong thoi dai hién dai. Viéc st dung cong
nghé mot cach hiéu qua va doi mai s& gilp gido duc ngay cang phat trién va dap tng duoc
nhu ciu cua xa hoi hién dai
2.1.2 Phuong tién day hoc méi

Phuong tién day hoc mai dé cap dén céc cong nghé va phuong phéap sang tao dugc
&p dung trong gido duc dé cai thién qua trinh giang day va hoc tap. Duéi day 1a mot s6 vi
du vé cac phuong tién day hoc méi dang duoc st dung va phét trién:

a) Hoc tap ky thuat s6 va hoc qua mang: Cac nén tang hoc tap truc tuyén nhu Khan
Academy, Coursera, edX cung cap cac khoa hoc truc tuyén, MOOCs (Massive Open
Online Courses), cho phép hoc sinh va sinh vién hoc tap linh hoat theo lich trinh ca nhan.

b) Hoc tap tuong tac va thuc hanh: Cong cu nhu Socrative, Kahoot, Nearpod cung
cap cac hoat dong hoc tap twong tac nhu trac nghiém truc tuyén, thao luan nhém, gitp ting
cuong su tham gia cua hoc sinh.

¢) Hoc tap thuc té ao va thuc té mo rong: Cong nghé VR (Virtual Reality) va AR
(Augmented Reality) duoc 4p dung dé tao ra moi truong hoc tap a0 va mé rong, gitp hoc
sinh trai nghiém va hiéu sau hon vé c4c khai niém khoa hoc va x& hoi.

d) Phét trién phan mém gi4o duc: Cac phan mém nhu GeoGebra, Mathematica,
Scratch cung cap cong cu dé giai quyét cac van dé toan hoc, 1ap trinh va thuc hanh khoa
hoc mét cach truc quan.

e) Hoc tap dua trén di liéu va Al: Cong nghé Al duoc str dung dé phan tich dit liéu
hoc tap cua hoc sinh va cung cap phan hoi ca nhan hoa, gilp t6i uvu hoa qua trinh giang
day.

f) M6 hinh hoc tap linh hoat: Cac mé hinh hoc tap linh hoat nhu flipped classroom
(I6p hoc nguoc) dang duoc ap dung, trong d6 hoc sinh xem bai giang trudc dong vai tro
trung tam trong 16p hoc dé thao luan va ap dung kién thuc.

Cac phuong tién day hoc mai nay khdng chi mé rong pham vi hoc tap ma con thuc
day su sang tao trong gido duc, gilp nang cao su twong tac va hiéu qua hoc tap cua hoc
sinh va sinh vién. Bong thoi, chung ciing gitip cac gido vién ap dung cac phuong phap
giang day hién dai va d6i moi dé tao ra méi trudng hoc tap dap tng nhu cau thuc té va phat
trién cua xa hoi hién dai.

2.2 Phan mém day hoc
2.2.1 Dinh nghia:

Phan mém day hoc 1 cac img dung, cong cu, hodc nén ting ma giao vién va hoc
sinh sir dung dé hd trg qua trinh giang day va hoc tap.
2.2.1 Chirc nang:



- Cung cap cac bai giang truc tuyén.

- Hb tro t6 chirc va quan Iy cac 16p hoc truc tuyén.

- Cho phép tao va chia sé tai liéu giang day, bai kiém tra.

- Cung cap cong cu dé danh gia va theo ddi tién do hoc tap cua hoc sinh.

Chang han:

+ Moodle: Hé théng quan 1y hoc tap (LMS) cho phép gido vién t6 chire 16p hoc truc
tuyén, giao bai tap va danh gia két qua hoc tip cua hoc sinh.

+ Google Classroom: Nén tang mién phi cia Google giup gido vién va hoc sinh
tuong tac va hoc tap truc tuyén thong qua Google Drive va cac cong cu khac caa Google.
2.3. Phan mém tosn hoc
2.3.1 Dinh nghia:

Phan mém toan hoc 1a cac tng dung hoic cong cu dung dé giup hoc sinh va ngudi
hoc thuc hién cac tinh toan, giai quyét cac van dé toan hoc mot cach truc quan va hiéu qua.
2.3.2 Chirc nang:

- Gitp giai quyét cac bai toan phirc tap bang cach thue hién cac phép tinh toan chinh
X&c va nhanh chong.

- Cung cap biéu d6 va do thi ¢é minh hoa va phan tich di liéu.

- HO tro giai cac van dé toan hoc tir co ban dén nang cao.
2.3.3 Piém qua mt s6 phan mém day hoc toan

- Mathematica, Maple, Matlab®: Cac phan mém danh cho giai tich, dai sd, va cac tinh
todn phtrc tap.

- GeoGebra*, SageMath, Maxima: Cong cu giang day va hoc tip toan hoc va hinh hoc
mot cach truc quan.

Ngoai ra, cic nén tang va cong cu hoc tdp nhu Khan Academy, Coursera, Socrative va
Kahoot dong vai tro quan trong trong viéc mang lai cac co hdi hoc tap da dang va linh hoat
cho hoc sinh va gido vién, tir hoc tip ca nhan hoéa dén cac hoat dong tuong tac va giang
day sang tao. Cac cong cu nay khong chi giup nang cao chat lugng gido duc ma con thic
day su phat trién bén viing ctia hé thong gido duc toan cau.

2.4 Loi ich ciia cac phwong tién day hoc hién dai va ciAc phin mém day hoc

- Tang cwong sy twong tac: Cac phan mém cho phép hoc sinh va gido vién tuong tac

mot cach tryc quan va linh hoat.

3 Mathematica: Pugc phat trién bai Wolfram Research, Mathematica 1a mot phﬁn mém manh mé& cho giai tich, dai
sé, tich phan, va nhiéu linh vuc khac cua toan hoc. N6 ciing hd tro 18p trinh va tao dd hoa.

Matlab: Matlab ciia MathWorks 12 mot méi truong tinh toan s manh mé, chuyén dung cho tinh toan ky thuat va
khoa hoc, bao gdm dai sb tuyén tinh, phuong trinh vi phén, va xt 1y tin hiéu.

SageMath: SageMath 13 mot phin mém toan hoc ma ngudn md, két hop nhiéu cong cu va goi phdn mém dé giai quyét
cac van dé toan hoc tir dai s6 dén hinh hoc va 1y thuyét sb.

Maxima: Maxima 12 mot hé thdng tinh toan ma ngudn mé, gitip giai cac bai toan dai sb, tich phan, va cac van dé lién
quan dén toan hoc ky thuat.

7



- Tiang cuong hiéu qua hoc tip: Cung cip cac cong cu hd trg giang day va hoc tip
chuyén sau, gitp nang cao hi¢u qua hoc tap.

- Phat trién k§ ning song: Hoc sinh duoc tiép can véi cong nghé va phan mém hién
dai tir sém, giup phat trién k¥ ning sdng can thiét cho twong lai.

2.5 Thach thire va co hfi

- Théch thirc: Pam bao su dao tao cho gido vién dé sir dung hiéu qua cac cong nghé va
phén mém day hoc.

- Co hoi: M6 rong pham vi hoc tap va truy cap kién thirc qua cac nén tang gido duc truc
tuyén va cac phan mém gido duc.

Tom lai, phuong tién day hoc hién dai va cac phan mém day hoc dong vai trd quan
trong trong viéc nang cao chat luong giang day va hoc tip, mo rong pham vi truy cap kién
thire va thuc day su phat trién bén virng cta gido duc toan cau.

C. Bai tap/ Thuc hanh

1) Ghi nhé tong quan vé Cong nghé trong gido duc; Cac phan mém gido duc noi
chung; Piém qua mot s6 phan mém day hoc toan va c6 gang suu tim chiing.

2) Tai vé may tinh c4 nhan va cai dit cac phan mém toan hoc: Maple (hoic
Mathematica), GeoGebra (hoac Sketchpad).

3) Pang ky cac tai khoan ca nhan dé giao tiép, hoc tap nhu: Gmail, Google Drive,
Zalo, Facebook. ...



CHUONG 2. CAC PHAN MEM TOAN

BAI 2. TONG QUAN VE PHAN MEM TOAN HQC
A. Muc tiéu bai giang, yéu cau.

- Bai nay gidp sinh vién c6 cai nhin cu thé hon viéc tng dung cac phan mém toan hoc
trong hoc toan va day hoc toan; sinh vién biét duoc trinh gia lap (simulator) 13 mot phan
mém hoic thiét bi phan cimg duoc thiét ké dé md phong hoic téi tao cac diéu kién hodc
hanh vi cia mot hé thong, thiét bi, quy trinh hodic méi truedng nhat dinh.

- May tinh ca nhan cua ngudi hoc da duogc két néi mang internet; sinh vién can dang ky
mét s6 tai khoan can thiét dé co thé khai thac dix liéu truc tuyén. Khuyén khich nguoi hoc
tai san mot s6 phan mém da duoc gidi thiéu ¢ bai hoc truéc.

B. N§i dung bai giang:
2.1 So lwge vé cac phan mém toan hoc thong dung

Phan mém Toéan hoc 14 nhitng phan mém c6 chtic ning kha ning khai thac dé hd
tro cho quy trinh day hoc Toan. Phan mém Toan hoc kha ning chia thanh hai nhém
chinh, do6 la: Cac phén mém Toan hoc dé tinh toan; Cac phén mém Toan hoc dé mo ta

bai toan. @
C6 hang trim phan mém Toan
hoc khac nhau vi thé sinh vién, gido @

vién nén biét str dung vai phan mém
Toan hoc nhu: Fx-580VN X
Emulator, GeoGebra, Maple,

MathType, WolframAlpha va (G
LaTeX Emulator

Bai nay gi6i thiéu tong quan

vé MathType, Maple  va
WolframAlpha. Cac phan mém con Snipping
” . Mathpix
lai nguoi hoc c6 thé tu nghién ciru. oo
Riéng hai phin mém Latex, Wolframa
Cn , - Ipha
Geogebra, s€ dugc nghién ctu ky &
Chuong 2.

2.1.1 Fx-580VN X Emulator: Gia 1ap may tinh Casio Fx-580VN X trén Windows
a) Fx-580VN X Emulator:
La mot phan mém cho phép gia 1ap® may tinh Casio Fx-580VN X trén Windows,
va chi trén Windows ma thoi. Khong hd tro cac hé diéu hanh khac! (Tinh dén thoi diém
hién nay thi Casio chi mé&i phat hanh phién ban gia 1ap trén Windows con

5 Muc dich chinh cua trinh gia lap 1a gitp ngudi st dung thir nghiém, phét trién va kiém tra cac wng dung, phan cing,
hay quy trinh ma khdng can thuc hién trén cac h¢ thyuc t€ dung cua ting phan meém de ing dung trong hoc tap, giang
day hiéu qua nhat.
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cac hé diéu hanh khac thi chua co).

b) Nhirng loi ich ctia viéc sir dung Fx-580VN X Emulator:

- Thuc hanh va hoc tap: Hoc sinh va gido vién co thé thuc hanh céac phép tinh va bai
tap trén phan mém gia 1ap, giup nam vitng cach sir dung may tinh khoa hoc trong céac ky
thi va hoc tap.

- Trinh dién va huéng din: Gido vién c6 thé sir dung trinh gia 1ap dé trinh dién cac
bai hoc va hudng din hoc sinh cach sir dung may tinh Casio trong 16p hoc. Ngoai ra, phan
mém nay con cung cap cho tinh nang chup 4nh man hinh, va sao chép quy trinh bAm may.
Hai tinh ning nay dic biét rat hitu ich khi can huéng dan cach dung may tinh Casio Fx-
580VN X cho nguoi khac.

Ghi chU: Phién ban chinh thitc do Casio phat hanh c6 thé tai vé tai:

https://edu.casio.com/freetrial/en/download2.php?lang=1&file_n0=20109
2.1.2 GeoGebra: Phan mém vé hinh, hinh hoc dong

a) GeoGebra:

La mot trong nhitng phadn mém toan hoc phd bién va duogc str dung rong rii trong

day hoc toan. béi véi cac phén mém v& hinh hinh hoc dong thi co rat nhiéu, chéng han
nhu Geometry, Cabri 3D, Geometer’s Sketchpad,...Nhung nén chon phan mém
GeoGebra vi:

+ La phan mém hd trg dung hinh phu hop véi cach dung hinh cia hoc sinh dang
hoc chuong trinh gido duc phd thong hién hanh (nam 2018).

+ Hd tro nhiéu ngdn ngir trén thé gidi trong d6 c6 Tiéng Viét.

+ Hoan toan mién phi; twong thich véi nhiéu nén tang hé diéu hanh khac nhau
nhu i0S, Android, Windows, Mac, Chromebook, Linux va cé trén cac thiét bi di dong.
Diéu nay lam cho noé dé tiép can va sir dung rong ri.

+ GeoGebra c6 mot cong dong ngudi dung rong 16n va niang dong. Do vay ngudi
dung c6 thé chia sé tai lidu giang day, bai tip va cac ung dung nho (applet) trén trang
web ctiia GeoGebra, giup gido vién va hoc sinh d& dang tim kiém va st dung céc tai
nguyén san co.

a) Loi ich cua GeoGebra:

- Twong tac cao: GeoGebra cho phép hoc sinh va gido vién tuong tac truc tiép
véi cac dbi tuong hinh hoc, dai sb va sb hoc, giup hoc sinh hiéu siu hon vé cac khai
niém toan hoc.

- Tryc quan héa: Phan mém ndy cung cap cac cong cu dé truc quan hoa cac van
dé toan hoc, tir hinh hoc phéng, hinh hoc khong gian, dén cac ham sb va d6 thi. Diéu
nay gitp hoc sinh dé dang hinh dung va hiéu cac khai niém triru tuong.

- Kha nang tich hop nhiéu khia canh toan hoc: GeoGebra két hop ca hinh hoc,
dai sd, bang tinh, dd thi va sb hoc vao cung mot moi trudng hoc tap. Diéu nay giap hoc
sinh thdy dugc mdi lién hé gitra cac linh vuc khac nhau cua toan hoc.
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- H{ tro giang day da dang: Gido vién co thé sir dung GeoGebra dé thiét ké cac
bai giang tuong tac, cac hoat dong thuc hanh va bai tap. N6 cling cho phép tao ra cac
mo phong va minh hoa dong dé gitip hoc sinh hiéu bai tét hon.

- Phat trién k¥ ning tu duy va giai toan: Str dung GeoGebra gitip hoc sinh phat
trién k¥ nang tu duy logic va giai toan thong qua viéc kham phé va thtr nghiém cac khai
niém toan hoc.

- Phat trién kha nang tu hoc: Hoc sinh co thé sur dung GeoGebra dé tu minh kham
phé cac khai niém toan hoc, tu tao ra cac bai tdp va kiém tra két qua, tir d6 phat trién
kha nang ty hoc va ty nghién ctru.

Ghi_cha: C6 thé tai vé va cai dat phin mém nay & dia chi:
https://www.geogebra.org/ (chon phién ban 5.0 hodc 6.0 dé tai xudng va cai dit trén
may tinh).

Graphing Calculator 3D Calculator
Graph functions, investigate equations, ancd plot Graph 3D functions, plot surfaces and do 2D
data with our free graphing app geometry with our free 30 Grapher

@

Geometry GeoGebra Classic 6
Construct circles, angles, transformations and more Apps bundle including free tools for geometry,
with our free geometry tool spreadsheet, probability, and CAS

Augmented Reality GeoGebra Classic 5
Put 3D math into the real world with GeoGebra Apps bundle including free tools for geometry
Augmented Reality spreadsheet, probability, and CAS

Ciing c6 thé dung phién ban tryc tuyén ctia phan mém bang cach truy cap vao
dia chi https://www.geogebra.org/ . Roi chon START GRAPHING.

Chuong 2, chung ta s& duoc nghién ctru k§ hon vé Geogebra.
2.1.3 Phan mém Toan hoc Maple

a) Gi6i thiéu vé Maple

Maple thugc nhém cac phan mém Toan hoc dé tinh toan. Trong nhom nay c6 rat
nhiéu phan mém. c6 thé ké dén mot vai phan mém tiéu biéu nhu Mathematica, CoCoA,
Mathcad, Mathlab, Derive ...Maple 13 mot phdn mém toan hoc chuyén dung duoc phat
trién boi hing Waterloo Maple Inc. Phién ban dau tién ra doi vao nim 1982 va da khong
ngimg phat trién dén nay phién ban mai nhat 1a Maple 18. Trong pham vi ciia bai viét minh
s& huéng dan trén Maple 17 ddi v6i cac phién ban khac ciing thyc hién tuong tu.

b) Loi ich ciia Maple trong day hoc
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- Kha nang tinh toan manh mé:

+ Maple c6 thé thue hién cac phép toan tir co ban dén nang cao, bao gdm sb hoc, dai
s6, hinh hoc, giai tich, 1y thuyét sb, xac sudt va thong ké.

+ HO tro tinh toan ky hiéu (symbolic computation) gitp giai quyét cac biéu thirc
phure tap mot cach chinh xac.

- Giao dién nguoi dung than thién:

+ Maple cung @_ SHIE
cAp giao dién dd hoa Maple Companion: Calculator &
Solver

Maplesoft Education * ok k. 1E5 8

E Add to Wishlist

don gian, dé str dung, rat phu hop véi gido vién va hoc sinh.

tryc quan, hé thong
cau lénh hd tro tinh
toan va lap trinh giai

cac bai toan véi cau
tric chuong trinh

+ Cac cong cu v& d thi 2D va 3D ctia Maple gitip minh hoa truc quan cac khai niém
toan hoc.

- H6 tro da linh vye:

+ Maple khong chi gidi han trong toan hoc ma con hd trg cac linh vue khac nhu vat
Iy, k¥ thuat, tai chinh va nhiéu linh vuc khoa hoc khéc.

+ Piéu nay giup tich hop kién thirc toan hoc vao cac mon hoc khac, tao ra sy lién
két va hiéu bict da chiéu.

- Tai liéu va hd trg hoc tap:

+ Maple di kém véi mot loat cac tai liéu hudng dan, bai giang mau, va vi du minh
hoa, giup gido vién chuan bi bai giang va hoc sinh ty hoc.

+ C6 cong dong nguoi dung va dién dan hd tro 16n, noi gido vién va hoc sinh c¢6 thé
chia sé kinh nghiém va giai dap thac mac.

- Phat trién k¥ ning lap trinh:

Maple str dung ngon ngir 1ap trinh riéng goi la Maple programming language. Hoc
sinh ¢6 thé hoc cach viét ma lénh dé giai quyét cac bai toan, tir d6 phat trién k¥ ning lap
trinh va tu duy thuat todn. Ngon ngit nay cling giup hoc sinh va gido vién tao ra cac cong
cu va mo phong riéng phuc vu cho viéc giang day va hoc tap.

- Tinh linh hoat va kha niing tiy bién cao:

Maple cho phép ngudi ding tao ra cac mo hinh va cong cu tily chinh theo nhu cau
cu thé. Gido vién co thé thiét ké cac bai tap va kiém tra danh gia hoc sinh mét cach linh
hoat va da dang.

b) Mot s6 irng dung ciia Maple trong day hoc toan

- Giai toan dai s6 va hinh hoc:

+ Giai cac phuong trinh dai s6, hé phuwong trinh, va cac bai toan lién quan dén da
thtrc.
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+ V& va phan tich céac dd thi hinh hoc, hd tro truc quan hoéa cac bai toan hinh hoc
phang va khong gian.

- Gidi tich va vi tich phan:

+ Tinh dao ham, tich phan, va cac phép toan giai tich khac.

+ Phan tich va v& d6 thi cac ham sd, hd trg hoc sinh hiéu sau hon vé céc khai niém
vi tich phan.

- X4c suét va thong ké:

+ Thyc hién cac phép toan va mo phong trong xac suat va thong ke.

+ Phan tich dit liéu va tao ra cac biéu do, do thi théng ke.

- M6 phéng va tbi wu héa:

+ Tao ra cac mo phdéng toan hoc dé minh hoa céc hién tuong thuc té.

+ Giai quyét cac bai toan tdi uu hoa, gitup hoc sinh hiéu vé cac phwong phap va ting
dung cua toan hoc trong thuc té.

Tom lai, Maple 1a mot cong cu manh mé va da nang trong day hoc toan hoc. Viéc
str dung Maple gitp nang cao chét luong giang day, hd tro hoc sinh phét trién ky ning tu
duy toan hoc va giai toan mot cach hiéu qua. Tir phién ban 2018, khong can nhd cac cau
1énh nira bai vi c6 thé thuc hién chung thong qua Context Panel.

Cha y: Phan mém Maple ciing 1a mot phan mém da nén tang. N6 ciing c¢6 phién
ban chay trén hé diéu hanh Android. C6 thé tai vé va cai dat tai day:

https://play.google.com/store/apps/details?id=com.maplesoft.companion&pli=1
2.1.4 WolframAlpha & Wolfram

a) Gidi thi€u vée WolframAlpha .

WolframAlpha khong phai 1a mot

@

phan mém chay trén Windows, ma n6 1a

mot website véi dia chi truy cép EL' | -_ , _ ',

la https://www.wolframalpha.com/. - % - =
NG dugc phét trién boi Wolfram _ = & v

Research; dugc Stephen Wolfram ra mét ®

vao nam 2009. WolframAlpha cho phép £ oo =

thuc hién tinh toan trén rat nhiéu linh vuc : o ®

nhu Mathematics, Science & Technology, Society & Culture, Every Life.

WolframAlpha khong chi 1a mot cong cu tim kiém thong tin ma con 1a mot hé thong
tinh toan kién thirc, cung cap ciu tra 10i tryc tiép cho cac bai toan bang cach tinh toan va
phan tich dit lidu c6 sin.

b) Loi ich cia WolframAlpha trong day hoc toan

- Kha niing tra 1oi ciu héi true tiép:

+ WolframAlpha c6 thé tra 15i cac cAu hoi toan hoc tir co ban dén nang cao, tir cac
phép tinh don gian dén giai phuong trinh phirc tap va phan tich thong ke.

+ Heé thng cung cip cac bude giai chi tiét cho cac bai toan, gitp hoc sinh hiéu rd
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quy trinh giai toan.

- Trwe quan héa dir li¢u:

Cong cu nay cung cip cac biéu dd, do thi va minh hoa truc quan cho cac bai toan va
dir liéu nhap vao, gitip hoc sinh dé dang hinh dung va hiéu rd hon vé cac khai niém toan
hoc.

- Pham vi kién thic rong 16n:

WolframAlpha khong chi hd trg toan hoc ma con cung cap thong tin va giai phap
trong nhiéu linh vue khac nhu khoa hoc, k¥ thuat, tai chinh, van hoc, va hon thé nita. Piéu
nay giup hoc sinh va gido vién c6 thé tich hop kién thirc lién nganh vao qua trinh hoc tap
va giang day.

- H6 trg hoc tap c4 nhan héa:

+ Hoc sinh c6 thé ty minh tim kiém va giai quyét cac bai toan, tir d6 phat trién k¥
nang tu hoc va nghién cuu.

+ Gido vién c6 thé st dung WolframAlpha dé tao ra cac bai tap va bai kiém tra phu
hop voi tung hoc sinh, hd tro viéc hoc tap cad nhan hoa.

- Cong cu tinh toan manh me:

WolframAlpha sir dung cong nghé ctia Mathematica, mot phan mém tinh toan manh
mé, dé thuc hién cac phép toan va phan tich phirc tap. Diéu nay gitp cung cap cac két qua
chinh xac va nhanh chong cho céc bai toan da dang.

- Mién phi va dé dang truy cap:

+ WolframAlpha cé phién ban mién phi truc tuyén, dé dang truy cap tir bat ky trinh
duyét nao.

+ Ngoai ra, con c6 phién ban tra phi voi nhidu tinh niang nang cao va ung dung danh
cho cac thiét bi di dong.

¢) Mot vai irng dung ciia WolframAlpha trong day hoc

- Giai toan dai s6 va hinh hoc:

+ Giai phuong trinh, hé phuong trinh, va cic bai toan dai s6 khac.

+ V& va phan tich do thi cta cac ham s, gitp hoc sinh hiéu r& hon vé cac khai niém
hinh hoc va ham sb.

- Giai tich va vi tich phan:

+ Tinh dao ham, tich phan, va cac phép toan giai tich khac.

+ Phén tich va v& dd thi ctia cac ham sd, giup hoc sinh nim vitng cac khai niém vi
tich phan.

- X4c suit va thong ké:

+ Thyec hién cac phép tinh trong xac suat va thong ké.

+ Phan tich dir liéu va tao ra cac biéu dd, do thi théng ké, hd tro viéc hoc tap va
nghién ctru trong linh vyce nay.

- Héa hoc, vat ly va cac linh vue khoa hgc khac:

+ WolframAlpha cung cap céc cong cu va thong tin trong nhiéu linh vuc khoa hoc
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khac, gitup hoc sinh c6 thé tich hgp kién thirc lién nganh vao hoc tap.

+ Giai cac bai toan trong vat 1y, hoéa hoc va cac linh vuc lién quan.

Tom lai, WolframAlpha 1a mot cong cu manh mé va da nang trong day hoc toan hoc
va cac linh vic khoa hoc khéc. Viéc sit dung WolframAlpha gitip nang cao chat lugng
giang day, hd trg hoc sinh phat trién k¥ nang tu duy toan hoc va giai toan mot cach hi¢u
qua. Diéu kha dic biét 1a WolframAlpha ciing hién thi timg budc giai trung gian. Mic du
chua hd tro Tiéng Viét gidng nhu Photomath, nhung bu lai né c¢6 thé tinh toan rat cao ngang
hang vé1 Maple.

2.1.5 Phian mém soan thao cdng thirc Toan hoc MathType

a) Gi6i thiéu vé MathType

MathType la mot
cong cu dung dé tao va

lwh | A0@

P
oo EEEE | |
e

chinh sta cac ky hi¢u

_ ITETEN [ Derivs | [Statistics | [ Matrices | [ Sets | [ Trig | [Geometry] [ Tans | [ Tabg |

todn hoc trong cac tai : " X
‘n , .2 ) 2 72 m T, | e ! 1
liéu. Pugc phat trién béi |V RGN e 466‘ % H(n-r)t 2

N

o

m

a [ Lo o] <[> [

Design Science (nay la |Z HE (@R
mot phan cia cong ty Wiris), MathType 1a mot Gng dung pho bién cho viéc soan thio céc

cong thirc todn hoc trén nhiéu nén tang khac nhau nhu Microsoft Word, PowerPoint, va
nhiéu phan mém khac.

No6 dugc dung nhiéu va tré nén thong dung nhu vay la vi giao dién than thi¢n;
Tab MathType s€ duoc tu dong chén vao Ribbon cua Word va PowerPoint.

Néu khong quen véi soan thao LaTeX thi ddy s& 1a mot phan mém soan thao cong
thire Toan hoc nhanh nhat va chuyén nghiép nhét tinh dén thoi diém hién nay.

b) Loi ich cia MathType trong day hoc toan

- Soan thio cong thirc toan hoc dé dang:

+ MathType cung cip giao dién ngudi dung truc quan va than thién, cho phép ngudi
dung tao va chinh stra cac cong thirc toan hoc mgt cach nhanh chong va dé dang.

+ Ho tro kéo va tha (drag-and-drop) cac ky hiéu toan hoc vao tai liéu.

- Tich hop v6i cac phan mém khac:

+ MathType tich hop t6t véi Microsoft Word, PowerPoint, va nhiéu phan mém xur
Iy vin ban khac, gitip viéc chén cong thire todn hoc vao tai lidu tré nén dé dang.

+ H tro xuét va nhap cac cong thirc toan hoc tir nhiéu dinh dang khéac nhau nhu
LaTeX, MathML, va cac dinh dang khac.

- Tao ra cic tai liéu chit lwong cao:

+ Cong cu nay cho phép tao ra cac tai liéu toan hoc véi cac ky hi¢u rd rang va chinh
xéc, giip nang cao cht luong giang day va hoc tap.

+ Hb tro cac ky hiéu toan hoc tir co ban dén nang cao, ddp tng nhu cau cua nhiéu
cap do gido duc khac nhau.

HG tro da ngén ngir va da nén tang:
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+ MathType hd tro nhiéu ngén ngit, gitip ngudi ding tir cac qubc gia khac nhau co
thé str dung mot cach dé dang.

+Co thé chay trén nhiéu hé diéu hanh khac nhau nhu Windows va macOS.

- H6 tro cdng tic va chia sé:

+ MathType cho phép ngudi dung luu va chia sé cac cong thire toan hoc, gitip dé
dang cong tac véi ddong nghiép hoic hoc sinh.

+ Tich hop véi cac dich vu ddm may nhu Google Docs va cac cong cu hoc tap truc
tuyén khac.

¢) Mot s6 &ng dung ciia MathType trong day hoc

- Soan thio bai giding va tai li€éu hoc tap:

+ Gi4o vién co thé sir dung MathType dé soan thao cac bai giang, bai tap va tai liéu
hoc tap vai cac cong thirc toan hoc rd rang va chinh xac.

+ Gitip hoc sinh dé dang hiéu va ndm bat cac khai niém toan hoc.

- Tao bai kiém tra va dé thi:

+ MathType hd tro gido vién tao ra cac bai kiém tra va dé thi voi cac cong thic toan
hoc phtrc tap, gitp danh gia chinh x4c nang luc cta hoc sinh.

+ Pam bao cac ky hiéu toan hoc trong bai kiém tra va dé thi rd rang va chinh xéc.

- H6 tro nghién ciru va bao cio khoa hoc:

Hoc sinh va gido vién c6 thé st dung MathType dé tao ra cac bao céo nghién ctru
khoa hoc vé1 cac ky hiéu todn hoc chuan xé4c. HO tro viée xudt ban cac bai bdo khoa hoc
trén cac tap chi chuyén nganh.

- Tich hop véi cac cong cu hoc tip truc tuyén:

MathType tich hop tét véi cac cong cu hoc tap truc tuyén nhu Google Docs, gitp
gido vién va hoc sinh ¢cé thé cong tac va chia sé tai ligu mot cach hiéu qua. HO tro viée day
va hoc tir xa.

Chil y: C6 thé tai xudng va cai dit phan mém nay tai trang web chinh thirc cia
MathType (https://www.wiris.com/mathtype).

- Pau tién thue hién theo huong dan cai dit trén trang web dé cai dat MathType trén
may tinh.

- Tiép theo 1a Tich hop v&i Microsoft Word va PowerPoint: Sau khi cai dit,

MathType s& tu dong tich hop voi Microsoft Word va PowerPoint. C6 thé md Word hodc
PowerPoint va nhap vao tab MathType trén thanh cong cu dé bit dau sir dung.

Toém lai, MathType 1a mot cong cu kha manh va hiru ich cho viéc soan thao cac cong
thirc toan hoc trong giang day va hoc tap. Viéc sir dung MathType gilip nang cao chat luong
tai liéu giang day, hd tro gido vién va hoc sinh trong vi¢c tao ra cac bai giang, bai tap va tai
liéu hoc tap chinh xac va ro rang.

2.1.6. Hé thong soan thao vin ban LaTeX
a) Gi6i thiéu vé TeX va LaTeX
TeX la mot hé théng dinh dang van ban dugc phat trién béi Donald Knuth vao cudi
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nhitng nam 1970, nham cung cép mot cong cy manh mé va linh hoat dé tao ra cac tai liéu
khoa hoc va k¥ thuat co chét lugng cao. TeX dac biét manh trong viéc xu ly cac cong thirc
toan hoc va tai liéu khoa hoc phtrc tap.

LaTeX la mot bd macro cua TeX dugc Leslie Lamport phat trién vao dau nhirng
nam 1980. LaTeX don gian hoa qua trinh soan thao tai liéu bang cach cung cap cac 1énh
cap cao hon, gitip ngudi dung d& dang tao ra cac tai liéu khoa hoc va k¥ thuat ma khong
can phai hiéu sdu vé cac chi tiét k¥ thuat cia TeX.

Thong thudng dé soan thao vin ban bang LaTeX thi can cai dit hai nhom phan
mém:

- Nhom thtr nht 14 trinh bién dich, dién hinh nhu Basic MiKTeX hodc TeX Live.

- Nhom thtr hai 1a trinh soan thao, hién nay c6 kha nhiéu trinh soan thao chéng han
nhu TeXstudio, TeXMaker, VieTeX, TeXnicCenter ...

b) Lgi ich cua TeX va LaTeX trong day hgc toan

- Tao tai liéu chat lwong cao:

+ TeX va LaTeX cho phép tao ra cac tai liéu c6 chat luong in 4n cao véi dinh dang
dep mat va chuyén nghiép.

+ DPac bié€t manh trong viéc xur 1y cac cong thiure toan hoc va cac ky hiéu khoa hoc,
dam bao tinh chinh xac va thAm my.

- Tinh linh hoat va manh mé:

+ TeX va LaTeX c6 kha ning xt Iy cac tai liéu phuc tap v6i nhiéu dinh dang khac
nhau, tir cac bai bao khoa hoc, sach, luan vian, dén cac tai liéu giang day va hoc tap.

+ Hb tro nhiéu goi mé rong (packages) dé thém cac tinh ning mdi va tity chinh tai
liéu theo nhu cau cu thé.

- Kha nang tai sir dung va chia sé:

+ Cac tai liéu LaTeX dé dang tai st dung va chia sé, gitip tiét kiém thoi gian va cong
suc trong viéc soan thao tai li€éu méi.

+ Hb tro 1am viéc nhom va cong tac dé dang nho vao vi¢e luu trir tai liéu duoi dang
vin ban thuan tay (plain text).

- HO tro' da ngon ngir va dinh dang diu ra da dang:

+ TeX va LaTeX hd tro nhiéu ngdn ngit va ky tu khac nhau, gitp nguoi dung tir cac
qudc gia khac nhau c6 thé sir dung d& dang.

+ C6 thé xuat tai liéu sang nhiéu dinh dang khac nhau nhu PDF, HTML, va nhiéu
dinh dang khéc.

- Cong dong va tai liéu hd tro phong phu:

+ LaTeX c6 mot cong dong ngudi dung rong 16n va tai liéu hd tro phong ph, gitp
ngudi dung dé dang tim kiém sy tro gitp va hoc hoi.

+ Nhiéu tai liéu huéng dan, vi du, va dién dan thao luan truc tuyén cé sin dé hd tro
nguoi dung maoi.

¢) Ung dung ciia TeX va LaTeX
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- Soan thdo tai li¢u gidng day:

+ Gido vién c6 thé sir dung LaTeX dé soan thao cac tai liéu giang day, bai giang, va
bai tap véi cac cong thire toan hoc chinh xac va dep mit.

+ Gitp hoc sinh dé dang hiéu va ndm bat cac khai niém toan hoc.

- Tao bai kiém tra va dé thi:

+ LaTeX hd tro gido vién tao ra cac bai kiém tra va dé thi v6i cac cong thirc toan
hoc phtc tap, dam bao tinh chinh x4c va thAm m§.

+ HJ tro tao ra cac tai liéu c¢6 cdu trac 1 rang va dé doc.

- Viét luén vin va bso cao khoa hoc:

+ Hoc sinh va gido vién c6 thé sir dung LaTeX dé viét luan van, bao cdo nghién ctru,
va cac bai bao khoa hoc vai cac cong thirc toan hoc va ky hi¢u khoa hoc phtrc tap.

+ Pam bao tai lidu co chat luong cao va tudn thu cac quy chuan dinh dang.

- Tao tai liéu hoc tap truc tuyén:

+ LaTeX c6 thé xuat tai liéu sang dinh dang HTML, gitp tao ra céc tai liéu hoc tap
tryc tuyén véi cac cong thire toan hoc chinh xac va dep mit.

+ HJ tro tich hop véi cac nén tang hoc tap truc tuyén va cac cong cu cong tac.

c) Cai @it va sir dung LaTeX (Xem chi tiét & phan Phu luc)

C6 2 giai doan dé cai dat mot hé thong TeX hoan chinh trén mdy tinh c4c nhan

- Trude hét, cai dit trinh mot bién dich TeX va LaTeX:

+ Trén Windows: C6 thé cai dat MikTeX (https://miktex.org/).

+ Trén macOS: Co thé cai dit MacTeX (https://tug.org/mactex/).

+ Trén Linux: C6 thé cai dat TeX Live tir cac kho phan mém cta hé diéu hanh.

- Tiép dén, cai dit mot trinh soan thao LaTeX:

+ TeXworks: Mot trinh soan thao LaTeX don gian va dé sir dung, thuong di kém
voi MikTeX.

+ Overleaf: Mot nén tang soan thao LaTeX truc tuyén, khong can cai dat phﬁn mém,
hd trg cong tac truc tuyén (https://www.overleaf.com/).

+ Visual Studio Code: M6t trinh soan thao ma nguén manh mé& véi cac tién ich mo
rong ho trg LaTeX.

d) Bit dau soan thao tai liéu LaTeX:

- M¢ trinh soan thao LaTeX va tao mot t&p mdi véi phﬁn mo rong ".tex".

- Soan thao tai liéu LaTeX bang cach st dung cac 1énh LaTeX dé tao ra cac cong
thirc toan hoc, van ban, va dinh dang tai li¢u.

- Bién dich tai liéu LaTeX thanh PDF hodc cac dinh dang khac bang cach sir dung
trinh bién dich LaTeX nhu pdflatex, xelatex, hodc lualatex.

e) Vi du don gian vé tai liéu LaTeX
\documentclass{article}
\usepackage{amsmath}
\usepackage[english, viethamese]{babel}
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\begin{document}

\title{Bai Giang Toan Hoc}
\author{Giao vién A}
\date{\today}

\maketitle

\section{Gidi thiéu}

Pay la mot vi du vé tai liéu LaTeX.
\section{Cong thirc Toan Hoc}
Dudi day la mot vi du vé cong thirc toan hoc:
\begin{equation}

E =mcnh2

\end{equation}

\end{document}

TOm lwge vé hé thong TeX: TeX va LaTeX 1a cac cong cu manh mé va linh hoat
cho vi¢c soan thao céc tai liéu khoa hoc va k¥ thuat, dac biét la cac tai liéu toan hoc. Viéc
str dung TeX va LaTeX giup nang cao chit luong tai lidu giang day, hd tro gido vién va hoc
sinh trong vi¢c tao ra cac tai li¢u chinh xac va dep mat.

Tuong ty nhu GeoGebra, ciing c6 thé soan thao LaTeX truc tuyén bang cach truy
cap vao dia chi https://www.overleaf.com/ hoac https://texlive.net/run LU0c nay
khong can phai cai dit thém bat cir mot phan mém nao hét ma chi can c6 két ndi Internet

l1a duoc.

Néu chon TeX Live lam trinh bién dich va cai né trén Windows 10 64-bit thi nén
cai TeX Live 2019 d¢ it bi 18i trong khi str dung.

Chang ta hoan toan c6 thé dung cic phan mém co chtic ning tuwong tu dé thay
thé chang han: Geometer’s Sketchpad thay cho GeoGebra; Mathematica thay cho
Maple.

C. Bai tap/ Thwc hanh

1) Cai dat va thuc hanh co ban véi cac phan mém GeoGebra (V& cac ddi tuong
hinh hoc co ban: diém, doan thang, dudng thang, tia, goc, da giac,...Tham khao chuong
trinh Todn 16p 6 hién hanh)

2) Cai dat va thyc hanh co ban véi cac phan mém MathType (Tao va chén cong thire
todn hoc: phan $0, Ity thtra, chi s6 dudi, chi sb trén, khai can bac n, téng xich ma, tich
phan, gioi han, ...)

3) Thur tai va cai dat phién ban dung thu FX-580VN X Emulator va tap su dung.
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CHUONG 2. CAC PHAN MEM TOAN HOQC (TT)

BAI 3. SO LUQC VE PHAN MEM TOAN HQC MAPLE
A. Muc tiéu bai giang, yéu cau:

- Bai giang nay gidp sinh vién biét cach thao co ban nhiing tinh ning caa phan mém
Maple; biét sir dung nhitng cau Iénh thong thudng, quen thudc nhat trong Maple.

- Sinh vién phai cai dat thanh cong phan mém Maple phién ban 17 trén may tinh cua
minh. (Néu khong c6 phién ban 17 thi it ra ciing cai dugc nhitng ban thap hon dé c6 thé st
dung).

B. N¢i dung bai giang:
3.1. Gi6i thiéu, hwéng din cai dit (Xem chi tiét & phan Phu luc).
3.2. Téng quan vé chwong trinh
3.2.1. Cac thanh phan chinh trén giao dién lam viéc

Kho1 dong chuong trinh Maple s€ nhan duoc giao dién nhu hinh bén dudi. Tuong
ty nhu cac chuong trinh khac Maple ciing c6 thanh bang chon, thanh cong cu chuan,
thanh cong cu dinh dang, vung lam viéc,...

B8 Untised (1) - [Server 1] - Maple 17 _ a .
Fie Edit View st Format T Tods Window Help
DSBSS LGB 5¢ STPIZ BEE += N /0o%e o Bxx = [ %

E— ﬂ: Tesi Tramiay P Asiauaiam L
= = o =) (Trmpeapenen =) (2 =) B[IJU El®3 Tk =)=
I Livie: Dt Pt

W i

Varisble sk

w

B Hondwring

I Expressan

B Ui (50

B Ui [FF5)

I Corwmgn Symhoiy
B Har

B Comporents

I G

I Ao

> Ak bl
[T —
[ Hingated

b Langs Comraiors
b Opmraiara

w

I O e .
@ Aesdy C:'Program Plesaple |7 Mevory: 4,108 Time: O, l0s  Math Mode

a) Cac thanh phan chinh va chirc niing twong wng c6 trén giao dién cia
chwong trinh Maple

Title Bar: Chtra tén chuong trinh va tép dang ma.

Menu Bar: Chtra cac chirc ning, tng véi mdi chirc ning 1a mot thuc don doc
tuong ung.

File Edit View Insert Format Table Drawing Plot Spreadshest Tools Window Help

Toolbar: Chira mot s biéu twong thé hién mot vai 1énh thong dung dé nguoi

dung thao tac nhanh.
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Formatting Bar: Dung dé dinh dang. N6 cho phép dinh dang vin ban twong tu nhu
trong Microsoft Word.

Text Drawing Plat Animation

C 20 Math w ) ( TimesHewRoman ¥ )(12 ¥ B IH E ThiR =:=

Viung 1am viéc 14 khu vyc chiém nhiéu dién tich nhat. Cac 1énh, cac cong thuc
toan hoc, cac phép tinh, cac dd thi toan hoc déu sé& hién thi & day.

Hop thoai Quick Help chira cac trg gitip nhanh ctia chuong trinh.

Status line: Cho biét thoi gian thuc hién 1énh, dung luong ma chuong trinh dang
chiém dung va dung luong bo nhé con trong.

b) File chtra cac 1énh lién quan téi cac thao tac vai tép tin

o New: Tao mot t€p moi

o Open: Mo mét tép da co

o Save: Luu tép tin dang soan thdo véi dang *.mw hoac *.mws

« Save As: Luu té€p dang mo sang mot tép madi va dat tén cho té€p mdi nay
Export As: Chuyén doi tép di soan thao sang mot vai dang khac nhu: Plain
Text, LaTeX, HTML,...

Close: bong tép dang lam viéc

Print: In t¢p dang lam viéc
o Exit: Thoat khoi Maple
¢) Edit chira c4c 1énh lién quan téi sao chép, cit, dan, xéa bo,... cac doan Khi
lam viéc v4i mot tép
d) View chura tap hop cac 1énh lién quan toi giao dién lam viéc ctia Maple
« Toolbar: Chta c4c 1énh tat khi 1am viéc v6i van ban thé hién bang cac biéu
tuong
« Context Bar: Chira tap hop lénh hd tro cho viéc dinh dang vin ban (dam,
nghiéng, chon font, c& chir,...)
« Zoom Factor: Chua cac 1énh vé dicu khién kich c¢& cuia font chir cua trang
dang lam viéc trén man hinh
« Expand All Selections: M¢ tit ca cdc muc trong trang dang lam viéc
« Collapse All Selections: Pong tat ca cAc muyc cua trang dang 1am viéc
e) Insert chira cac 1énh vé chén thém thong tin vao mot tép dang lam viéc
o Text: Chuyén sang ché d6 soan thao vin ban
« Maple Input: Chuyén tir text sang dang 1énh ctia Maple (thuc hién cac 1énh
lién quan tdi toan hoc)
« Execution Group: Chen vao mét cum xu ly trude vi tri con tro (Before
Cursor) hoac phia sau con tro (After Cursor)
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« Paragraph: Chén vao mot doan van ban mdéi trude con tré (Before Cursor)
hodc sau con tro (After Cursor)
« Section: Chen vao mdt muc maoi
« Subsection: Chén vao mét muc con (cua muc dang chira con tro)
« 2-D Math (Standard Math): Chén tryc tiép mot biéu thirc toan hoc vao vi tri
con tro
« Hyperlink: két ndi véi céc tép da cd hodc dich chuyén con trd giira cac trang
lam viéc
f) Format chira cac 1énh vé dinh dang céc thanh phan vin ban cua trang dang
lam viéc
« Style: Pinh dang cac thanh phan cua trang lam viéc nhu cac doan, c4c tiéu
de,...
« Paragraph: Pinh dang cac thanh phan ciia doan van ban
o Character: Pinh dang mét cum ki tu
« Convert: Chuyén dbi mot cum Ki tu sang biéu thirc toan hoc, 1énh cua Maple
hay siéu két ndi
g) Windows chira cac 1énh vé xép tang céc trang lam viéc hoidc dong cac trang
lam viéc da dugc mo
3.2.2. Cac méi trwong lam viéce trong Maple
Chuong trinh Maple c6 5 mdi truong lam viéc la Text, Math, Draw, Plot,
Animation. Pbi v6i nguoi dung co ban thuong thi chi thao tac trén 2 mdi trudng la
Text va Math cdc mdi truong con lai twong dbi ich dung.
a) Text: La moi truong soan thao vin ban. Trong mdi trudng nay co thé soan
thdo van ban trong Maple va dinh dang n6 tuwong tu nhu trong chuong trinh Word cua

Microsoft.
-“ Drawing Plot Anim

':\ C Test "{:' ':\ Times Mew Raman "{:' ':\ 12 "K:' B I U =

L

b) Math: La méi trudng toan hoc. Trong mdi trudng nay co thé thuc hién cac

bl
bl
4

]

HRH

phép tinh s hoc, dai s6, giai tich, v& dd thi ham sb...
Pay ciing 1a moi truong duoc dung nhiéu nhat trong 5 mdi trudng cia chuong
trinh va cling 1a méi truong mic dinh mdi khi khai dong Maple.

* Drawing Plot Anim

':\_ [: 20 Math "’_f:' ':\_Times INew Roman V_z:' ':\_ 12 "’_f:' B u

hbE =iz

c) Drawing: La mdt moéi trwong cho phép v€ thém cac duong hoac cac hinh co
ban nhu hinh tam giac, hinh vudng, hinh tron...vio d6 thi cia mot ham s bat
ki. Moi truong c6 thanh cong cu nhu hinh bén duoi.
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Text Math 9 *
ke \NOdO0o(@myER MY  (— (G~

d) Plot: La mot moi trudng cho phép tuy chinh lai mot vai thong sb cta do thi
ham s6. Giao dién cua thanh cong cu nhu hinh bén duoi.
Text Math % Plot
B - 1 [&Tr BON LA HH

e) Animation: La méi trudong cho phép tao cac hiéu tng chuyén dong.
C6 thé chon chuyén ddi qua lai giita cac moi trudng bang cach chon vao biéu
tuong tuong tng co trén thanh cong cu.

Math Drawing Plot Anim

'::_ P Maple Flat ";:' '::_Times IMew Roman "’;:' '::_ 12 V_:' BIU = = Q] =iz

53—

ChU Y Néu muén tinh ngay trong moi truong Text ma khong mudn chuyén sang moi
trieong Math thi ¢ thé chon vao biéu twong 1> trén thanh cdng cu chudn.
3.2.3. Xuit file trén Maple

Tuong tu nhu chuong trinh soan thdo van ban Microsoft Word. Chuong trinh
Maple ciing cho phép xuit ra nhiéu dinh dang khic nhau nhu *.pdf, *.tex, *.mpl,
*.maplet,...

CICCI | D¢ xuat bin céc doi trong trén Maple
LaleX [ 18%) ta thuc hién lan lugc cac bude sau:

Maple Input (.mpl) , VR o ~
Maplet ( maplet) + Budc 1: Vao Flle’ => chon Export As, hdp
Maple Text (. txt) thoai Export As xuat hién nhu hinh bén.

Plain Text (. txt) + Bude 2: Dit té 3 ch k.; dinh d
Maple T.A. (.2ip) ‘ u0<’: : Dat tén va chon ki€u dinh dang
Rich Text Format (.rtf) ¥| can xuat ban sau d6 chon Save.

File name: Tén cua tép tin.
Files of type: Pinh dang dau ra cua tép tin.

B
- \

- - '.'\ 1 ‘ ; Y ? :- ‘ A b .--‘*
T E & @ 8 8 (@
maplele mapleenv. mapleenv mapleplots maplestd2e  maplestyle mapletab mapleutil

def

3.3. Sir dung phin mém tinh toan s6 hoc Maple
3.3.1. Cac 1énh va cac dang toan thwong gip trong chwong trinh phé théng.

Céac phép toan phai dwoc dit trong moi trudng toan hoc Math. Néu dang trong
moi trudong soan thdo Textthi phai chon vao biéu tuong [* trén thanh cong cu
chuan trude khi nhap 1énh vao. Khi d6 trudc mdi 1énh ma ta nhap vao s& c6 dau “16n
hon” mau nau nhu hinh bén dudi.

Co thé nhap truc tiép cac Iénh vao chuong trinh hoac dung thé Expression dé
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nhap vao ciing rat tién, dac biét doi vdi ngudi maoi biét dor dung phan mém nay.

W Expression
Bai 1 giai cac phuong trinh sau Jra [rae Zy
a) x"2+2x+1=0 "
b) x” 3+2x+3+4=0 I &7 5/
_..Iil"..'“fr ath a—»b
) :G-'I\ﬂ \: + :1 + 1 = 0 1' a-b £ ub
b
L '1- -l a, a, JT
> sohve(x* 34+ 2x+344=01x); Yo ol
1 = —— 1 3 4 1 = pr—— :‘ o Infe
- (756+12/3065) "+ T 7 796+ 124065 ) ene g
pr—— | 3 2 log,,(a) log,(a
[ 56 + ]: | 406:‘ ] sin(a) cos(a) tan(a)
4 IR ey 1/3 2 (5) s@ rtab
- — | T4 ) L4 — h
- 3 ' 2 (756 + 12/ 4065 ) - | : s
( 756 + 12 ¢ 4065 ) / (756 + 12 4065 el =
=
} I f'(\] ‘ -X X<da
e=a | * x=a
restart,
sohve(x* +2x—3=0,x);
5=3 30
pe’or(.\: +2x—3x==5.5):
20
restart, 10
:o/w{.\" +1=0,x);
-4 \7\’3/ 2 4

12 +—1J2

v

0| o
y,l...
'Jl....
|-
:
-
—

«

Chuy:

- Truong hop phai gidi lién tuc nhiéu bai toan trong mot trang lam viéc thi ¢
trudc mdi bai toan nén thém 1énh restart; vao dé tranh chwong trinh nhé cac bién
ciia cac bai toan c6 trude kéo theo két qua khong nhu mong mudn tham chi 1 sai
hoan toan.

- Néu két thiic 1énh bang dau ; (cham phay) thi két qua s& duoc in ra man hinh.

- Néu két thic 1énh bang diu : (hai chdm) thi két qua s& hién ra man hinh.

- Truong hop khong biét cach dung mét 1énh nao doé trong Maple thi ta thém
dau ? vao trudc 1énh sau d6 an phim Enter. Khi d6, mot cira s6 méi co tén Maple
Help xudt hién véi dﬁy dt cac mé ta vé 1énh va kém theo cac vi du minh hoa.

Chang han hinh bén duéi 13 huéng dan cho 1énh ?factor;
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¥ Examples

> factor(6)

> ifactor(6)

3.3.2. C4c phép toan va dau phép toan

}fc}cmr[ T3

> factor( 6% + 18x — 24)

Glx+4)(x—1)

(2) (3)

7 2
X+ xy+

(v+x) (¥ +57)

Pé tién cho viéc thuc hanh. Cac phép toan va dau phép toan trong chuong trinh

Maple, tong cong c6 12 phép toan va dau phép toan:

Cu phap Y nghia Cu phap Y nghia
! Giai thura < Nho hon
A Ly thura > Lo6n hon
+ Cong >= Lén hon hoic bang
- Trir hodc s6 Am <= Nhoé hon hoac bﬁng
* Nhéan = Bing
/ Chia = Phép gan

3.3.3. Cac ham théng dung trong Maple
Cu phap Y nghia

sin, cos, tan, cot

Céac ham lugng giac

arssin, arccos, arctan, arccot

Cac ham lugng gidc nguoc

abs

Ham tong gia tri tuyét dbi

exp Ham mii co sb e

In Ham Logarit co so e
log Ham Logarit

sqrt Khai can bac 2

3.3.4. C4c hing s6 thong dung trong Maple

Cu phéap Hing s
Pi T
EXxp e
Infinity 0
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C. Bai tap/ Thuc hanh
3.0. Bai tap thuc hanh Lam quen véi Maple
a) Khéi dong Maple.
b) Vao trinh View->Zoom factor, chon font 150%.
¢) Tai con tré > gd dong 1énh restart; va nhan Enter; ==> > restart;
3.1. Thuc hanh Iénh géan va xay dung biéu thic:
1) Str dung, phan biét 1énh gan T:= biéu thuc vai lénh “=" két hop véi:
- Céc phép toan: +, - , *, /, lily thira ... (bang céch Iy céc gia tri bang s cu thé)
- Thyc hién tim gia tri (thay x bang s6) cta cac ham so cap  sin(x), cos(x), tan(x),
cotan(x), exp(x), In(x), log[a](x), abs(x), max(x1, x2,..), min(x1, x2,...),
sgrt(x), GAMMA(X), Beta(x,y).
- Céc hang sé: Pi, 1, infinity, true, false,...
3.2. Thuc hanh Iénh expand (khai trién biéu thic):
Vi du mdu:
> expand((x+1)*(x+2)); ==> x? +3x +2
> expand((x+1)/(x+2)); ==>(...)
> expand(sin(x+y)); ==> sin(x) cos(y) + cos(x) sin(y)
> expand(cos(2*x)); ==> 2 cos?(x) -1
> expand(exp(a+In(b))); ==>exp(a) b
3.3. Thuc hanh Iénh evalf (xac dinh gia tri):
Vi du mdu
> evalf(Pi); ==> 3.141592654
> evalf(5/3*exp(-2+3*1)*sin(Pi/4),15); ==> -0.157898022493763 +
0.0225078172647505 |
> evalf(cos(1) + sin(1)*1); ==> 0.5403023059 + 0.8414709848 |
> evalf(3/4*x"2+1/3*x-sqrt(2)); ==> 0.7500000000 x> + 0.3333333333 x -
1.414213562
> int(exp(x”3), x=0..1);
> evalf("); ==>1.341904418
> evalf(Int(tan(x),x=0..Pi/4)); ==> 0.3465735903
> X:=0.25;
> evalf(x"\5+x"3+x+1); ==> 1.266601563
3.4. Thuc hanh Iénh solve (Giai phwong trinh va bat phwong trinh dai so):
Vi du mau:
Vi du 1. Giai phwong trinh
> e( 1= XM-5*XM2+6%x=2; ==>eq =X *-5X2 +6X =2
> solve(eq,x); ==> -1 + sqrt(3), -1 —sqrt(3), 1, 1
Vi du 2. Giai hé¢ phwong trinh
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> eqns := {u+v+w=1, 3*u+v=3, u-2*v-w=0}; ==>eqns :={u+v+w=1,3u+v
=3,u-2v-w=0}

> sols := solve(egns, {u,v,w}); ==>sols := {u = 4/5, v = 3/5, w = -2/5}

Vi du 3. Giai bat phwong trinh

> solve( x"2+x>5, x ); ==> RealRange(-infinity, Open(-1/2 - 1/2*sqrt(21))),
RealRange(Open(-1/2 + 1/2*sqrt(21)), infinity)
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CHUONG 2. CAC PHAN MEM TOAN HOQC (TT)

BAI 4. SU DUNG CO BAN PHAN MEM TOAN HOC MAPLE
A. Muc tiéu bai giang, yéu cau:
- Bai giang nay gilp sinh vién biét str dung va thuc hanh céc Iénh co ban trong Maple
(cac phép tinh sb hoc, phép tinh véi s6 nguyén, sé thap phan, da thirc).
- Sinh vién phai c6 kién thirc so dang ban dau vé phan mém Maple. Phan mém Maple

hoat dong on dinh trén may tinh c& nhan.
B. N¢i dung bai giang.
C. Bai tap/ Thuc hanh
4.1 Céc phép tinh sb hoc trong Maple
4.1.1. Cac phép toan co ban

a) Bon phép toan co ban (cong, trir, nhan, chia)

Vidu 3+5; 6.5-5; 7*5; 10/5;

b) Phép lity thira

Vidu 3"2; 5"5;

c) Phép khai cin

Vi du sqrt(16); sqrt(125); 5*57(1/2);

d) Thir tw thue hién cac phép toan

Maic dinh chuong trinh Maple s€ hiéu va thuc hién theo tht ty wu tién nhu sau
dau tién 1a cac phép toan 1a lity thira sau d6 1a khai c¢in TT
la nhan roi chia roi ¢dng cudi cung 1a trir.

Dé Maple hiéu phép toan nao can uu tién thuc hién trude, can phai dit ching
trong cip dau ngoic don

Vidu 4+6/2; (4+6)/2; 10/2+sqrt(4); 10/(2"3+4);
4.1.2. Phép tinh véi sé6 nguyén

a) Boi chung nhé nhit ciia 2 hay nhiéu sb

Dé tim boi chung nho nhat cua 2 sb a va b: dung 1énh Icm(a,b);

Vi du: Icm(20,80);

Co6 thé tim bdi chung nho6 nhét cia 3 s a, b, ¢ bang 1énh Icm(lcm(a,b),c);

Vi du: lcm(lcm(9,8),64);

b) Uéc chung 16n nhat

Pé tim udc chung 16n nhét cia 2 sé a va b ta dung 1énh ged(a,b);

Vi du: gcd(1800,2015);

Dé tim uéc chung 16n nhét cua 3 s a, b, ¢ ta dung 1énh ged(ged(a,b),c);

Vi du: gcd(ged(100,20),50);

¢) Phan tich mét vai ra thira sé6 nguyén té

Dé phén tich sé nguyén a ra thira sb nguyén t6 ta dung 1énh ifactor(a);

Vi du ifactor(2505004); ifactor(2"12+1);
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d) Kiém tra so n c6 phai sé nguyén t6 hay khong

Dé kiém tra mot vai n c6 phai s nguyén té hay khong, dung 1énh isprime(n);

Vi du isprime(7); isprime(15);

e) Tim sé nguyén té dirng trwde hodc sau sé6 mdt cach tw nhién

Tim s6 nguyén té dting trude sé mot cach tu nhién n ta dung 1énh prevprime(n);

Vi du: prevprime(2015);

Tim s6 nguyén t6 ding sau sé mot cach tu nhién n ta dung lénh nextprime (n);

Vi du: nextprime(2015);

f) Tim nghiém nguyén cia phwong trinh hoac hé phwong trinh

Dé tim nghiém nguyén ctia phuong trinh ta ding 1énh isolve(phwong trinh,tham
s6); trong d6 tham s 1a cac s6 dé may biéu thi nghiém cta phuong trinh.

Vi du: isolve(3*x+7*y=9,t,u);

Pé tim nghiém nguyén cta hé phuong trinh ta dung: isolve(phuong trinh 1,
phuong trinh 2, ..., tham sd);

Vi du: isolve(x+y-z=0,3*x-9*y+10*z=10,t,u,v);

g) Tim thwong hodc du ctia phép chia

Pé tim thuong cta phép chia a cho b ta dung l1énh iquo(a,b);

Vi du: iquo(125,6);

Pé tim phan du cua phép chia a cho b ta dung 1énh irem(a,b);

Vi du: irem(125,6);

h) Giai phwong trinh module (dong dw)

Pé giai phwong trinh theo modul p trong Z ta dung 1énh msolve(phuong trinh, p);

Vi du: msolve(3*x+y=10, 10);

Dé giai hé phuong trinh theo modul p trong Z ta dung 1énh msolve(phwong trinh
1, phuong trinh 2,..., p);

Vi du: msolve(3*x+y=10,y=9, 10);
4.2. Phép tinh véi cac sé thap phan

a) Tinh tong gia tri gan dung ciia mot biéu thirc

DPé tinh tong gia tri gan dung ctia modt biéu thuc cd k chir s ta dung
1énh evalf(biéu thuc, K);

Vi du: Tinh tong gia tri biéu thirc dén 6 s6 thdp phan: evalf(Pi*2-Pi”3,6);

Cha Yy Chir Pi phai viét chiz P hoa.

b) Pon giin biéu thirc

Dé don gian biéu thire f ta dung 1énh simplify(f);

Vi du: simplify(sqrt((2+sqrt(3))/(2-sqrt(3)))+sqrt((2-sqrt(3))/(2+sqrt(3))));

¢) Tim s6 16n nhat hoic s6 nhé nhat

Pé tim s6 lon nhidt hodc nhd nhét trong cac sb a, b, c,...ta dung
1énh max(a,b,c,...); hoac min(a,b,c,...);
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Vi du: max(2"9,972); min(2"9,9"2);
d) Tinh tdng gia tri nhé nhét hoic 16n nhit cia mdt biéu thirc
Dé tim téng gia tri 16n nhit hoic nho nhit ctia mot biéu thic ta ding
1énh maximize(biéu thtrc, khoang chay); hodc minimize(biéu thirc, khoang chay);
Vi du: maximize(sin(x)+2,x=0..Pi);
minimize(cos(x)+sin(x),x=0..Pi);
Chay Khi khodng chay chay khdp truc sé thue thi Khong can nhdp khodng chay.
e) Giai phwong trinh hodc hé phwong trinh
Dé giai phuong trinh hodc hé phuong trinh ta dung lénh isolve(phuong trinh,
bién); hodc isolve(phuong trinh 1, phwong trinh 2.....x,y....);
Vi du: solve(x"2-3*x+2=0,X);
solve(x+y=3,2*x-y=0,X,y);

sohely + 2 + 3 +4x+ 5§ x)
RootOfl 242 243 44 Z45 indec=1) RoovOf| 242 243 F 44 745 mder=2)
T e _? + -+ ar =4 |
PR,
_EmvExpricit == frug
.q.'.q'{.;--.l' e L - N
+ 101)°
Chuy

Trong mot vai truong hop chuong trinh Maple s& khdng hién thi ra nghiém mot
cach treong minh ma hién thi & dang RootOf. Khi d6 ta mudn nhan dugc nghiém chinh
X4cC ta can thém Iénh _EnvExplicit:=true.

4.3. Phép tinh véi da thire

a) Cong, trwr, nhan, chia da thirc

Céc 1énh cong trir nhan chia da thirc hoan toan gidng voi cac 1énh cong trir nhan
chia thong thuong. Can luu ¥ mot vai diém nhu.

Giira cac hé s6 va bién phai c6 dau * tic 1a dé danh 5x thi phai nhap 5*x

Khi cho ra két qua ctia phép toan ma may khong cho ra két qua nhu mong mudn
thi can dung thém mot vai 1énh ¢ phia sau dé dua vé dang mong muén.

Vi du: (12*x"2+9*x-10)+(20*x-50*x"3+7*x"2-2015);
(12*x"2+9*x-10)-(20*x-50*x"3+7*x"2-2015);
(X"3+10-8*x"4)*(x"2+9-20*X"7);

(X"4+x"2-9)/(x+1); (X+4+x"2)"3;

b) Pon gian da thirc
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Pé don gian da thuc f ta dung 1énh simplify(f);
Vi du: simplify(x*"4+x"5-6*x"7+30*x"+x"2-10*x-50*x"3+70*x"2-100*x"4);
¢) Khai trién mét da thirc
Pé khai trién da thtc f ta dung 1énh expand(f);
Vi du: expand((x"3+6*x+9)"3);
d) Tim phéan dw va thwong cia phép chia da thirc
Dé tim thwong cua phép chia da thtc f cho g ta dung 1énh quo(f,g,x);
Pé tim du cua phép chia f cho g ta dung 1énh rem(f,g,x);
Vi du: quo((x*4+x"3-x+2),(x+1),x);
rem(((x*4+x"3-x+2),(x+1), x));
e) Tim tong gia tri ciia da thirc tai mot tong gia tri
Pé tim tong gia tri ctia da thire f khi x=k(t) thi ta dung 1énh subs(x=k(t), f);
Vi du: f:=subs(x=5*t+1,x"5+7*x-10);
subs(t=2,f);
f) Phé&n tich mgt da thirc thanh nhan ti
Dé phan tich mot da thire f thanh nhén tir ta dung 1énh factor(f);
Vi du: factor(x*4+2*x"2+1);
factor(a”2*(b-c)+b”2*(c-a)+c"2*(a-b));
factor(x"6-6*x"4-4*x"3+9*x"\2+12*x+4);
g) Tim hé s6 ciia da thirc
Pé tim hé s6 ciia x" trong da thtc f ta dung 1énh coeff(f,x,n);
Vi du: coeff((3*x"2-3*x+2)"2,X,3);
h) Tim béc cua da thirc
Dé tim béc cua da thire f ta dung 1énh degree(f,x);
Vi du: degree(X"7+x"5*(x"2+1)-(x-2)"4*(x"6-8));
i) Sip xép hé so ciia da thirc dwéi dang tong cac lily thira
DPé sip xép cac hé sb cua da thac f dudi dang tong cac liy thira ta dung
1&énh collect(f,x);
Vi du: collect(x"3+a"2*x-x"2+5*x+x"4-9*b*x"2,x);
j) Sép xép da thirc theo chiéu ting dan liiy thira cia bién
Dé sip xép da thuc f theo chiéu ting dan cua liy thira bién x ta ding
1&énh sort(f,x,ascending);
Vi du: sort(x"3+a"2*x-x"2+5*x+x"4-9*h*x"2, x, ascending);
k) Sap xép da thirc theo chiéu giam dan liiy thira ciia bién
Dé sip xép da thirc f theo chiéu ting dan cua lily thira bién x ta dung 1énh sort(f,x,
descending);
Vi du: sort(x"3+a"2*x-x"2+5*x+x"4-9*pb*x"2, X, descending);
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Cha y: Pé tién trong quy trinh hoc va thuc hanh, ta c6 thé tai tép tin bai c6 dinh

dang 13 *.mw & mot sb trang dién tir, dién dan, blog, ...vé Maple. Nhitng tip tin nay
rit tién dé thuc hanh, c6 thé thyc hanh truc tiép 18n tép tin nay.

C*. Bai tap réen luyén thém
4.4.

a) Tinh tich phan bt dinh
A= [ —x?sin(—x + a) dx
dung Iénh Int

b) Hién thi két qua bang Iénh value.

¢) V& d6 thi ham nhan duoc & b) bang lénh
plot3d véi x tr —r dén wva atir 0 dén 1.
Kich chudt vao hinh v€ va xoay theo céc

bang céch

hudng khac nhau. Save hinh v@ ra dinh
dang jpg. ,

d) Nap package plots. Tai dau TT ctia con
tro, go dong 1énh
>animate(plot3d,[t*KQ,x=-
Pi..t,a=0..1],t=3..15); Enter

e) Save hinh vé trén ra dinh dang gif.

f) Save file bang cach vao Trinh File va
chon Save hoac Save As.

Trong trinh File chon Export As va tao ra
cac file voi dinh dang: Latex, RTF va
HTML. Kiém tra cac file dugc save ra.
4.5. Thém 2

220\/§
3720

a) Tinh gia tri gan dung cua

20 i243i-11

b) Tinh tich ]2, —

¢) Tinh tong va tich cta cac nghiém cua da
thuc: f==x> 4+ 2x* —x?+x—1

4.6. Thém 2

a) Tinh téng va tich cac nghiém cua
phuong trinh vx — x% + x — 1.

b) Hay tim hiéu céc 1énh vé da thirc.
¢) Cho mot da thirc c¢6 bac 1a 70 bang 1énh
randpoly.
d) Cho da thirc 2 bién, thuan nhat c6 bac
20.
e) Tim hé sb cua don thirc x2° trong cac da
thire trén.
f) Sap xép da thirc trén theo x, y...
g) Sols of a) and e)
> restart;
> fi=sgrt(x)-x"2+x-1;
> sol:=solve(f);
> sum(sol[k],k=1..2);
> f:=randpoly(x,degree=70,terms=71):
> coeff(f,x,70);
>g:=randpoly([x,y],homogeneous,degree=20);
> coeff(g,x,20);
3) Thuc hanh 1énh solve va fsolve
4) Thuc hanh céch tht lai va trich xuat
nghiém cua phuong trinh:
a) x*+x>—x=0
b) Hé phuong trinh: {x + 2y — 2; x? —
3xy}
Thur lai va trich xuat cac gia tri y trong céc
nghiém cua phuong trinh trén.
4.7. Thém 3 Tinh tong: 1énh sum
> sum(k”2, k=0..4); ==> 30
> sum(k”2, k=0..n); ==>1/3 (n + 1)3 -
1/2 (n+1)> +1/6 n+ 1/6
> sum(1/k”2, k=1..infinity); ==> 1/6 Pi?
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CHUONG 2. CAC PHAN MEM TOAN HOQC (TT)

BAI 5. SU DUNG PHAN MEM TOAN HQC MAPLE CO BAN
A. Muc tiéu bai giang, yéu cau:

Bai giang nay gidp sinh vién biét cach str dung va thuc hanh céc 1énh co ban trong
Maple (d6 thi, cac phép tinh giai tich: gii han, dao ham, tich phan, tong vo han, ...dac biét
la sir dung gbi student dé wng dung trong giang day chwong trinh trung hoc phé théng)
B. Noi dung bai giang:

5.1. Cac phép tinh giai tich trong Maple
5.1.1. Phép tinh gi¢i han
Pé tinh gi6i han ctia mot biéu thire f ta dung 1énh limit(f, X = a, ch), trong d6:
o flabiéu thuc dai sb.
e x 13 d6i s6 chon lay gidi han.
e aladiém gi6i han.
e ch co thé chon mot trong bon loai left, right, real, complex.
Vi du: y:=tan(x)/tan(3*x); limit(y,x=Pi/2);
5.1.2. Phép tinh dao ham
Pé tinh dao ham cua mot biéu thire ta dung 1énh diff(f, x1, X2, ..., Xn), trong d6:
e flabiéu thirc dai sé.
e xI,x2,....xn 14 tén cua cc tham sd.
Vi du: diff(x*2+sqgrt(x+1),x);
5.1.3. Phép tinh tich phan x&c dinh va khéng xac dinh
Pé tinh tich phan khong xac dinh ta ding lénh int(biéu thirc, X);
Dé tinh tich phan x4c dinh ta ding 1énh int(biéu thirc, X=a..b,...), trong do:
e x la tén dbi sb 1y tich phan
e a, blakhoang lay tich phan
e ... lacéc tuy chon khac
Vi du: int((2*x"2-3*x+1)/(x"3-1), X);
5.1.4. Po thi ham sé
Dé v& dd thi ham sb y=f(x) v6i x thudc [a,b] ta dung 1énh plot(f(x),x=a..b);

/\

Pé vé& d6 thi ham sé z=f(x,y) trong khong gian véi X thudc [a,b] va y thudc [c,d]
ta dung 1énh plot3d(f(x),x=a..b,y=c..d);

Vi du:
plot(x*2,x=-10..10);
plot(sin(x),x=-3*Pi.. 3*Pi); \
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Vi du: plot3d(x"2+y"2, x =-2 .. 2,y =-2 .. 2);

Nhu vdy, ding phin mém Maple dé tinh toan
khong chi gia tri s6 ma con tinh toan dudi dang cong
thtc dai s6. Do d6 n6 cuc ky ¢6 ich dé giai cac dang bai
todn thuong gap trong chuong trinh Trung hoc.

Thuc té doi khi dé giai quyét dugc mot bai toan
trong Maple, ta can thuc hién mét cach lién tiép va theo
tuan ty cac lénh. Chang han dé tinh dién tich ctia hinh
phéng duogc gioi han bdi 2 ham sb thi can thuc hién céc
1énh theo trinh tu:

Lénh giai phuong trinh solve;
Lénh vé& d6 thi plot;
Lénh tinh tich phan int;
C. Bai tap/ Thue hanh
5.1 Thuc hanh I¢nh diff, Iénh int (tinh dao ham va tich phan)
a) Tinh dao ham: Iénh diff
Vi du mdu:
> diff(sin(x),x); ==> cos(X)
> diff(sin(x),y); ==>0
> diff(sin(x),x$3); ==> -c0os(x)
> diff(x*sin(cos(x)),x); ==> sin(cos(x)) - xcos(cos(x))sin(x)
> diff(tan(x),x); ==> 1 + tan?(x)
> diff(x"2+x*y"3,X,y$2); ==>6 y
b) Tinh nguyén ham va tich phan: 1€nh int
> int( sin(x), X ); ==> -cos(x)
> int( sin(x), x=0..Pi); ==>2
> int( x/(x"3-1), x ); ==> 1/3In(-1+x)-1/6In(x?+x+1)+1/3sqrt(3)arctan(1/3(2x+1)sqrt(3))
> int( exp(-x*2)*In(x), x=0..infinity ); ==> - 1/4 sqrt(Pi)gamma - 1/2 sqrt(Pi)In(2)
5.2. Thue hanh Iénh series (khai trién thanh chudi):
> series(x/(1-x-x"2), x=0, 6); ==>x + x> +2x3 +3x* +5x° + O(x°)
> series(x+1/x, x=1, 3); ==> 2+ (x - 1)>+ O((x - 1))
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CHUONG 2. CAC PHAN MEM TOAN HOQC (TT)

BAI 6. SUDUNG PHAN MEM TOAN HQC MAPLE CO BAN
A. Muc tiéu bai giang, yéu cau:

Bai giang nay gidp sinh vién thuc hanh st dung cac phan nang cao trong Maple (d6 thi,
ma tran, dinh thirc, phuong trinh vi phan, phwong trinh dao ham riéng, tong vo han, ...dac
biét 12 str dung goi student dé wng dung trong giang day chuong trinh trung hoc phé théng)
B. Noi dung bai giang.

C. Bai tap/ thuc hanh

6.1. Thye hanh vé db thi ham sé

a) Ham mét bién, dé thi 2D. Lénh plot.

> plot(cos(x) + sin(x), x=-Pi..Pi); A

> plot(sin(t),t); / \

(Khi khéng chi ra mién xac dinh, Maple \ | / k4

s& Iy mién mac dinh Ia [-10,10]) b A T \ b4
| / \

|
. W
/( | /’J | \/ \\I /

R EERTE T > > plot(tan(x) x=-2*Pi..2*Piy=-4.4)
/ / / / (Chi ra ca mién xéac dinh & mién gia tri)

> plot([sin(x), x-x"3/6], x=0..2, color=[red,blue],
| / ] / / style=[point,line]);
(V& db thi nhiéu ham sb. Danh sach cac ham sé dé P
trong cap ngoac vudng, tham sé color chi ra thu ty ] \
mau sic cho ting do thi, tham s style chi ra kiéu nét Ji \‘\

V& theo thu tu cho cac do thi). /

b) Ham hai bién, d@b thj 3D. Lénh plot3d.

a2 > plot3d(sin(x*y),x=-Pi..Pi,y=-1..1);

|/ > c1:= [cos(u)-2%c0s(0.4*V),sin(U)-2*sin(0.4*V),v]:
w1 > ¢2:= [cos(u)+2*cos(0.4*v),sin(u)+2*sin(0.4*v),v];
> ¢3:= [cos(u)+2*sin(0.4*v),sin(u)-2*cos(0.4*Vv),v];
>lot3d({c1,c2,c3},u=0..2*Pi,v=0..10,grid=[25,15]);
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(v& nhiéu mat cong cung nhau: {c1, c2, c¢3}, & day c1, c2, ¢3 duoc md ta dudi dang tham

s6 {u,v})

c) Vé tiép tuyén. Lénh showtangent.

> with(student):

> showtangent(x"2+5, x = 2);

d) Vé dé thi kém biéu dé. Lénh rightbox, leftbox,
middlebox.

> with (student):

> rightbox(sin(x)*x+sin(x), x=0..2*Pi, 4, g
color=CYAN); -
6.2. Tinh toan cuc tri

a) Tim cuc tri ham s6. Ham maximize va minimize.

Cu phap:

minimize(expr) minimize(expr, vars)

minimize(expr, vars, ranges)

maximize(expr) maximize(expr, vars)

maximize(expr, vars, ranges)

> minimize(x"2+y"2+3); ==> 3
> minimize(sin(x)); ==> -1
> minimize(abs(x)+abs(7*x+3)-abs(x-5),x); ==> -5

80-

60-

> minimize(x"2 + y"2, {x}); ==>y ; >
> minimize(x"2 + y"2, {x, y}, {x=-10..10, y=10..20}); iFa

b) Tim diém cuec trj theo rang bugc (phwong &n toi wu) = //n/ '

> with(simplex): e

> cnsts 1= {3*x+4*y-3*z <= 23, 5*x-4*y-3*z <= 10, - .

T*x+4*y+11*z <= 30}
>obj :=-x +y+ 2*z:
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> maximize(obj,cnsts union {x>=0,y>=0,z2>=0});
{x=0,y=49/8,z=1/2}

6.3. Lap trinh

6.3.1. Cau truc diéu khién

a) Ré nhanh

if conditional expression then statement sequence
elif conditional expression then statement sequence
else statement sequence fi

Vi du:
>a:=3;b:=5;
a.=3
b:=5

> if (a>Db) thenaelse b fi;==>5

b) Lap xéac dinh

for <name> from <expr> to <expr> do <statement sequence> od,;
hoac

for <name> in <expr> do <statement sequence> od;
Vidu1:

>sum :=0; > forifrom 11 to 100 do sum :=sum + i > od;
> print(sum);

Vidu 2:

> bob:=[1,2,4,5,7];

> sum:=0;

> for m in bob do

> sum:=sum+m

> od;

> print(sum);

Vidu 3:

> for i from 6 by 2 to 100 do print(i) od;

c) Lap khéng xac dinh

while <expr> do <statement> od;

6.3.2 Ham va thu tuc

> p:= proc(x,y) if x*2 <y then cos(x*y) else x*sin(x*y) fi end:
> h:= proc(x) x*2 end: > plot3d(p,-2..2,1..h);

6.4. Tinh toan trén ma tran

6.4.1. M0 ta ma tran

Céch 1. Lénh matrix: A:=matrix(m,n, [day phan ti])

> A:= matrix(2,2,[sin(X), X"2+x+3, exp(x), cos(x"2)]); ==>
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. [sin(x) x?+x+3
" lexp(x)  cos(x?)
Cach 2: A:=array([[Dong 1],[Dong 2],...,[Dong n]]);
> A:=array( [[1,2,3],[4,5,1]]); ==>

=]

6.4.2. Cac phép toan trén ma tran
a) Phép cgng, nhan ma trgn. Lénh evalm.
> with(linalg);
> A:= matrix(2,2,[1,X,2,1-X]);
> B:= matrix(2,2,[1,0,1,1]);
> evalm(A+B);
> evalm(A*B);
b) Tinh dinh thac. Lénh det
> with(linalg);
> A:=matrix(2,2,[cos(X), -sin(x), sin(x), cos(x)]); ==>

A= [COS(X) — sin(x)

~ [sin(x)  cos(x)

> det(A); ==>1
c) Tinh gia tri riéng. Lénh eigenvals
> with(linalg);
> A:= matrix(3,3,[1,0,0,2,1,2,1,0,1]);
1 0 0
A=12 1 2]
1 0 1

> eigenvals(A); ==>1,1,1

d) Tinh vector riéng. Lénh eigenvects

> v:=eigenvects(A);

v:=1[1, 3, {[0, 1, 0]}] V[1][1]: gia tri riéng V[1][2]: boi v[1][3]: vector riéng
e) Tinh ma tran chuyén vi. Lénh transpose

> with(linalg);
> A :=array([[1,2,3],[4,5, A[2, 3]]] ); ==>
2 3
A=4 s A[2,3]]
> transpose(A); ==>
1 4
A=12 5
3 A[2,3]

f) Tinh ma tr@n nghich ddo. Lénh inverse
> with(linalg):
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Warning, new definition for norm
Warning, new definition for trace
> A =array([[1.x],[2,3]] ); ==>

A::[2 5

> inverse(A); ==>
-3 X
—34+2x -3+ 2x
2 -1
—3+4+2x -3+ 2x

A=

6.5. Giai phwong trinh vi phan

6.5.1. Phwong trinh vi phan thwong. Lénh dsolve.

a) Tim nghiém tong quat

> egns:= diff(y(x),x$2) - y(x) = sin(x)*Xx;

> dsolve(eqgns, y(x)); ==>y(x) = - 1/2 cos(x) - 1/2 x sin(x) + C1 exp(x) + C2 exp(-X)
b) Tim nghiém bai toan Cosi

> dsolve({diff(v(t),t)+2*t=0, v(1)=5}, v(t)); ==> v(t) = -t* + 6

> eqn := diff(y(t),t$2) + 5*diff(y(t),t) + 6*y(t) = 0; ==>eqgn :=y”’(t) + 5y’(t) + 6 y(t) =0
> dsolve({eqn, y(0)=0, D(y)(0)=1}, y(1)); ==> y(t) = -exp(-3 1) + exp(-2 1)

¢) Giai hé phwong trinh vi phan

> sys .= diff(y(x),x)=z(x)-y(x)-X, diff(z(x),X)=y(X);

> fens:= {y(x), z(x)};

> dsolve({sys,y(0)=0,z(0)=1}, fcns); ==> ...

6.5.2. Phwong trinh dao ham riéng. Lénh pdesolve.

> eq:= diff(f(x,y),x,x)+5*diff(f(x,y),x,y)=3;

> pdesolve(eq, f(x,y)); ==> f(x,y) = 3/2*x"2+_F1(y)+_F2(y-5*x).
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CHUONG 2. CAC PHAN MEM TOAN HOQC (TT)

BAI 7. SO LUQC VE PHAN MEM TOAN HQC GEOGEBRA
A. Muc tiéu bai giang, yéu cau:

- Bai giang nay gidp sinh vién biét cach thao co ban nhiing tinh ning caa phan mém
Geogebra; biét sir dung nhitng thao tac théng thudng, quen thudc nhat trong Geogebra.

- Sinh vién phai cai dat thanh céng phan mém Geogebra 5.0 hoic Geogebra 6.0 trén
may tinh cua minh. (Ciing c6 thé chay phién ban Geogebra truc tuyén).
B. N¢i dung bai giang:
7.1. Gi6i thiéu, hwéng din cai dit (Xem chi tiét & phan Phu luc).
7.2. Tong quan vé phin mém GeoGebra
7.2.1. Tong quan veé giao dién

Giao dién lam viéc mac dinh cta chuong trinh nhu hinh bén dudi, bao

gdom: Thanh bdng chon, thanh céng cu, ving hién thi, ving lam viéc, thanh nhdp doi
twong.

o

Fie 3t ves Optons Tosls Weaow g T}
A - . b o
-
. ” & .
» oy

- Thanh bang chen: Cho phép tao méi, ma, Iuu, xuat ban, sao chép, tly chon
tén, ¢& chit, tdy bién thanh cdng cu...rat nhiéu chic ning quan trong cia phan mém
diéu nam ¢ day.

- Thanh céng cu: Thanh céng cu cho phép di chuyén déi twong, tao diém, tao
duong thang, dung dudng vudng goc, dung dudng tron, dung goc, phép ddi xing, ...

- Vung hién thi: Hién thi théng tin chi tiét cia déi twong tuwong tng trong ving
lam viéc.

- Vung lam viéc: Khu vyc 1am viéc chinh ciia chuong trinh, cac d6i tugng nhu
diém, duong thang, tam giac, dudng tron,...déu nam ¢ day.
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- Thanh nhap d@éi twgng: Nhap cac doi tugng hinh hoc bang ban phim. Trong
phan nang cao, chlng ta s& tim hiéu cach dung thanh céng cu nay.

Phan mém c6 hd trg ngdbn ngir Tiéng Viét ta c6 thé cai dat giao dién tiéng viét
theo céac budc sau:

Vao Options => chon Language => chon R -Z => chon Vietnamese / Tiéng Viét.
7.2.2. Thanh cong cu phan mém GeoGebra s

Tat ca cac cong cu bén dudi déu nam % :
A A X \ , ~c LA 5 AL Ladeing ’
trén thanh cong cy, nhan vao nut miii tén nho
. n y . 2 A , n { FomtSge >
0 goc dudi bén phai dé hién ra cac cong cu  w Laguase { A
7 \ A J4 7 ~ \ J4 E-l
khac trong cung mot nhdm, chirc nang va cach & asances SN
dung tirng céng cu da dugc trinh bay phia & SoSenoss R:Zi  Romanian/ Romsn3
. Restore Default Setings Russian / Pycoosi Aauk
dlIO'l Sinhala / Bsmnq

Sedbian / cpnoam

IA_; /'/'/ L ,.ajf’ | &I,-'?:' l\/.;j @ é_____: N _.a—:z__l . ‘%’ Stovak / Slovensiy jazyk

Stovenian / Siovenddina
Spanish  Espafiol

Cha y: S ek g
Can chon theo thtr ty va du cac doi f::?”;’;;“"
tugng ma cong cu bat budc thi méi dung duoc Tapk
hinh, chéng han dé dung dugc cong cu ::,',s:w,l:“:’,
thi dau tién ta chon mot diém thudc dudng s& 3:‘;:’"""""”“"" Hos
dung sau d6 chon duong can duyng vudng goc. uze
visbamese 1 1Eny Vig
in [Chion
a) Nhom cong cu di chuyén ST
Cong cu Di chuyén dugc dung dé chon
mot dbi tuong bat ki
] - An phim Esc ciing ¢6 thé
5 | Dichuln Ban ¢ thé s dyung chudt dé kéo tha cac dai tugng wrdo Chuyén sang Cﬁng Cu Di
r % uarsbinmgquanh 18k Chon tam xoay trudc, réi chon dai tugng va xoay Chiuyén ,
Voo oo Vé hinh théng minh - An gitr phim Ctrl dé chon
/ ctascuo Ve hinh bt ki nhiéu déi twong cung lic.
% b) Nhoém cong cu tao diém
| oumgingaiazaém | Chon hai diém dé dung dudng théng Bang cach nhap chudt 1én doan
| eomtning Chon hai diém dé dung doan thing thang, dudng thing, da giac, duong
& Doantningvéi gb daicdnn | Chon mét diém va nhap do dai doan thing conic, do thi ham sO hodc dudng
7 Tadiqua2aiém Chon diém ban dau réi chon diém thuéc tia cong, ta s& tao mot diém trén déi
. pagicain Chon it c cic dinh sau do nhdp chudt laivao dinh déutién  fyroyn o . Nhép 1én noi giao nhau
ol Chon el b 0 mulk ctia 2 d6i twong sé& tao giao diém cua
o7 ChonvéctotirGiém Chon diém dau tién => chon vecto

2 d6i tuong nay.

41



¢) Nhém cong cu duong thang

A
L] z P ~
d) Nhom céng cu quan hé
."" Dibm =t Nhdn chudt lén wiing L v hole doan théng o tao didm
W Dl e 88 g Nhip chubt vio dai tugng dé tao didm e
.l', Ciestiy 640 ddm Chon mdt didm vl mot ddi tegng &6 dan N plisdeg qus Abag mleg Chin diéd tugng clin Ly déi wiing =2 duding thhng déi ning
"
\l' Giaoddmolazdineng  Chon hai déi tugng hodic chon vao nai gao nhau cla ha «° D g e Chipn dhi tuigng cin by déd mling =3 chon thm
. ) ) . ¥ Dlinimg Sl gus drbng i Chon didm hon duding trin
L Trung Sk hadc tim Chon hai didém hode chon doan thdng dé tao trung didn :
: o oy e i 1 bmmes 1 oo et Chon ddi tuoing cin quay =3 chon thm = nhdp b do
z Bim chugt vho ving Lim vise dé tao mdt 56 phiic .
of Shpnic am chugt va ] karmi o2 Lo mit S0 v5  Pripmna Chon diém cin tinh tién =2 chon vecto
'S
IR Estremaim '.- LT Chiin ddéa tuigng = clgn U v e nhdi b

f\A o : e) Nhém cong cu da giac
f) Nhom c6ng cu dudng tron cung tron

e
I"l
) :). Da gisc Chon cac dinh cha da giac => chon lai dinh dau tién
Y 0 o - . | chon mbt dib ac |14 " . . ae
(*) Bubnpvbninitditimva t admitadsbegwtn  Chon thm => chon mét daém thuéc i Da gidc diu Chon 2 diém => nhap 56 dinh
(@) ey e kv budt tim 3 ke ki Chon tdm => nhdp ban kinh c\ o
2 "r,., B3 gidc cd hudng
*) Compa
.e
< : VE Srdog de gua 3 Sdm 26 sdn Chon 3 dsém thudc dudng tron I:’\. Viclo da ghic
(™ +hon bin noorit ua 2 0dm Chon 2 diém
.“ Cung vdn ki Sl th va 2 Slkm wba cung Yan Chon thm 2 diém thude cung trdomn g) N hém Céng cu Cé.C du’(‘)ng con |C
o . <
v Cong¥in qua 3 Chon 3 dém thudc cung tron
."". Hioh guat e st tim vd gua 2 Sdmrda N guat Chon tam chon 2 diém thudc hinh quat ®0
‘; Hint guat 6 ua 3 dm Chon 3 diém thuéc hinh quat @ Elip Chgn tiéu diém => chon 1 diém thuécelip
v | Hmston Chon tiéu diém => chon 1 diém thudc hypebon

h) Nhdm cbng cu goc
&. Parabin Chon diém => chon duéng chuan

O Buimg cinicqua 5@iém  Chon 5 diém thuée duding conic

{,-_ [~ Chign 3 diém hodg 2 dudng thing
r
= - 7 N , Ie e B
«ly CtwdgiEmsemsic  Chon 1 didm lam dink cia géc == nhip 6 do géc |) Nhém cong cu cac phep bién hinh
-
/ Krang chn Cheym 2 dfim hiode 1 cidm 1 dhrang thdng
.
F'I
Eﬁ Cuda b € heym el ¥ |1:|'-1|.:| Erean, Fros ||||'-1||:gl (= 155 =
// g g Y udngweng géc Chon diém => chon duéng vuéng géc
~*_ bubng song song Chon diém => chon déi tugng can lay song song
(1.3} Taa denh pdch |
. »< | Budngtung e Chon 2 diém hoac chon doan thang
mah b g2 liteng
= & Bubng phan gidc Chon 3 diém hoac 2 duong
/ Hbm idmi
LD Cactiéptuyén Chon 1 diém => chon dudng tron hoac dudng conic
/ g g
b € DBudng i cuc hodc uong kinh kéo dai
X

..
-

Bubng thing hdi quy

..

/

A

Quj tich

.

j) Nhom codng cu khac .

Véi cong cu Chén chir ta co thé tao vian ban hodc cac cong thirc LaTeX trong
vung lam viéc, GeoGebra cho phép ta c6 thé viét cac cong thirc toan hoc.

Dé thuc hién, ta nhan chon tai hop chon Cong thirc LaTeX trong hop thoai Vin
ban dé nhap cong thirc toan hoc theo cu phap LaTeX.

Bam chuot phai vao doi twong => mot Menu xudt hién d6 chinh 1a menu nglt
canh, véi mdi dbi tuong nhu diém, duong théng, da giac, duong conic sé co mot Menu
nglt canh tuong ung.
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+ Menu ngit canh cua vung lam vi¢c voi menu nay ta co
thé: an hién hé truc toa dd, ludi; phong to; thu nho,...

+ Menu ngir canh ctua mot diém véi menu nay ta cé thé:
an hodc hién d6i twong, tén; d6i tén; xoa; tuy chinh thudc tinh q

cua doi tugng

a=3
=

"_? Thanh ol

ABC  Chin chil

M chinim

OF | Chibe nii
Hlp chgn A mla ) Bn Al Brens

Chvitni g nhdip ol by

7.2.4. Thugc tinh ciia ddi twong

Bam chudt phai vao doi tuong can md thudc tinh

Chom i tri trong vanig Lim vide

nhusp vin bdn Ok

Chon anh, hi trg cic dinh dang “Ipge e

=>\Vung lam viéc hoac Thudc tinh=> Hop

thoai thudc tinh xut hién.

bo6i véi vung lam viée ta cd thé tuy
chinh céac thong s6 nhu: so chiéu, hé truc, truc

hoanh, truc tung, luoi, ...

DP6i v6i diém, dudng,...ta co thé tuy
chinh cac thong sé nhu: mau sdc, kich thudée,

kieu, ...

[A Hién thi 36i freng

M Hiénthitén:  Tén v
[ Hién thi ddu vét khi di chuyén

[ Cé dinh 6éi tuong

[J©éi twong phu

£ Ua thich
"THeEH %
o Canbin Mausic Kidu Baisé Nangcao Soantndo Thudctinh clia déi tugng
Tén A
Gt [(1,1)
Tiéu G&:

X

e Dang STricks dugc dung véi LaTex.
e Dang PGF/TikZ dugc dung véi LaTex

Chuy:

7.2.5.

Viing lamviec

1 Hétuctoads
1 Lusi
Thanh digu huéng
Phdng to / thu nhd >
TrucHoanh : TrucTung »
Hién thi tat ca cac ddi twong
Gdc nhin mac dinh Cirl+M
2 Vinglamviéc ...

piém A(1, 1)

Toa dd curc

Hién thi dai tueng

A% Hién thitén
#  M& dau vét khi di chuyén
pditén
A Xba
22 Thudctinh ...
€2 Vathich X
THINEBEH @
Canban TrucHoanh TrucTung Luéi Thuéc tinh viing lam viéc
6 chidu ~
GNNNx -4.3 GTLNx 187
GTNNy. -534 GTLNy. 6.3
TrucHoanh : TrucTung
1 1 o

Hé tructoa a6

Hién thi hé truc toa 66 Oesm
Mausic M Kiéu dudng théng: —> ~

Label Style [ Serif [1©3m [J Kiéu chi¥ nghiéng
Thanh cbng cu dung hinh

[ Hién thi

Hén hop

Mau nén:

e chnnsunidnn Al T atna o2

Xuit ban

Dé xuit ban d6i twong hinh hoc hay noi

cach khac 1a chon dinh dang dau ra thi ta
vao gidy to => Xuit ban.

GeoGebra hd tro xuat cac dinh dang sau:
Dang web *html

Dang hinh, d6 thi *png, *pdf, *eps,...
Dang anh dong *gif

- Ta c6 thé bam giit chudt phai kéo roi tha dé chon ving dbi twong cin xuat ban.
- Ta c6 thé chép d6i tugng hinh hoc vao Word, owerPoint, Paint bang cach chon gidy

td => Xuat ban.
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Tinh nang Sao chép vung lam viéc vao bo nhé => dan vao Word, PowerPoint,

Cira 56 mdi

Tao mdi

Ma ...

Tép tin md& gin day
Liru lai

Luru lai v tén khac. ..

Chia sé...
Xudt ban

& Xem trudc khiin

|wi| Béng

[
[ =]
[E3 mé tap tin tir GeoGebra ...
=
&

Ctrl+M

Ctrl+0

Ctri+3

Cirl+P

Alt+F4

Paint,.... Ma khong cén
phai xuét ban ra roi lai
chen vao.

C. Bai tap/ Thwe hanh
Thwe hanh cung cac vi
du minh hoa

: [ winglamviéc dang trang web (html) .. Ctri+Shift-w

&5 Hi&n thi @8 thi dang hinh (png, eps) ...  Cirl+Shift+U 1) V| dl,l 1
Hié&n thi anh ddng dang GIF ...

Sao chépwving lam viécvao bd nhé Ctrl+Shift+C

Hién thi @4 thitheo PSTricks ...
Hién thi @ thi dang PGFITIKZ ..
Hién thi tiém can ...

Cho diém B 1a trung
cresnner | diém cua doan thang AC,
duong tron (O) tiép xuc
v6i duong thang AC tai A.

Mot tia Bx cit (O) tai P, Q. Cac tia CP, CQ cat (O) lan lugt tai M,N. Chting minh MN

song song AC

+ Bwéc 1: Khoi dong chuong trinh GeoGebra.

+ BwocC 2:

o Dung doan théng AC

Dung diém B 1a trung diém AC

Dung duong tron (O) ban kinh OA
Dung tia Bx
Dung giao diém (O) va Px 14 2 diém P, Q
Dung tia CP, CQ

« Dung giao diém CP va (0), CQ va (O) 1a luot tai diém M, N

Poan thang => Tam hoic
trung diém => Duong tron khi biét
tam va mot diém trén dudng tron
=> Tia di qua 2 diém => Giao diém
ctia hai ddi twong => Tia di qua 2

diém => Giao diém cua 2 do tuong

=> Poan thing.
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+ Bwée 3: Tuy chinh lai thudc tinh cua
cac d6i tuong hinh hoc chéng han: an d6i
tugng, an tén cua ddi twong, thay doi
ngay mau, thay d6i ngay kich thuéc,
kiéu,...va 4n hién hé truc toa do, ludi
theo néu can.



Chudt phai vao ddi tuong can mo hop thoai thudc tinh => Thudc tinh => Mot hop thoai
xuét hién nhu hinh, tién hanh tuy chinh lai nhitng thong s6 rat can thiét.

+ Bwée 4: Xuat ban: Gitt chudt phai kéo chon ving d6i tuwong can xuat ban sau dé
Vvao gidy to => Xuat ban => Hién thi d6 thi dang hinh => Trong sudt => Luu lai => Dit
tén => Luu

¥ Uathich
"Ha BE : @ o
.'aa Canban Mausic Kiéu Paisd Nangcao Soanthdo
®n ‘
@i Ten: A
Biém ms
® A Gidti: (3, 1)
® B Tiéu a&:
®C
4 :ﬂ = Hién thi aéi twong
® N
® 0 E-] Hién thitén: | Tén v
® P
;QED i [ Hién thi diu vét khi di chuyén
n thang
@1
® | [ cb @inh ddi twong
@k
'm ] &6i twong phy

Nhu vay ching ta da tim hiéu kha co ban cach dung phin mém GeoGebra. Véi
kién thire va k§ nang dugc trang bi, ta c6 thé vé duoc cac hinh hinh hoc co ban & chuong
trinh toan phd thong.
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CHUONG 2. CAC PHAN MEM TOAN HOQC (TT)

BAI 8. PHAN MEM TOAN HQC GEOGEBRA (TT)
A. Muc tiéu bai giang, yéu cau:

- Bai giang nay gilp sinh vién biét cach tly chinh GeoGebra truéc khi dung.

- Tiép tuc thuc hanh céc thao tac trén nhitng d6i twong hinh hoc c6 trong phan mém:
V& duoc hau hét cac bai toan hinh hoc phang cua chwong trinh Trung hoc co s, hinh hoc
ctia chuong trinh Trung hoc phé thong (véc to, hinh hoc khong gian, ...)

B. Noi dung bai giang:

Céac tuy chinh mic dinh ctia GeoGebra phan 16n thi di phu hop véi dai da sb
nguoi dung. Tuy nhién, van c¢6 mot vai truong hop ngoai 1€, vi du nhu la:

- Mdi lan dung 1én mot doi tuong madi (diém, doan th:fmg, duong th'fmg, ...) thi
tén cua ddi tuong nay s€ tu dong duogc tao va hién thi trén Graphics.

- Tén diém c6 kich thuéc kha nho; diém, nét cia duong , doan théng hién thi kha
16m, it dep.

- Giao dién dung 1a tiéng Anh, d6i khi cling bat lgi cho nhirng sinh vién c6 von
tir tiéng Anh it. (DU sao, sinh vién ciing nén tap str dung giao dién tiéng Anh dé rén
luyén von tir, s& rat ¢6 loi vé sau.)

MGdi lan nhu vay, chung ta déu phai tuy chinh lai, diéu nay tén khong it thoi gian,
cong sirc va con nham chéan nita. Do vay chung ta nén thiét 1ap lai GeoGebra dé dung
dwoc hiéu qua hon.

Céc thao tac tuy chinh thong thuong chi ty dong luu lai trong cira s6 hién tai ma
théi. Vay nén, dé viéc tuy chinh c6 tdc dung cho cac lan dung TT thi ta can phai
vao Options => chon Save Settings dé cai dit.

8.1. Khong hién thi tén d6i twong méi
Nhu di gidi thiéu & trén, mdi 1an dung mot di

€7 GeoGebra Classic 3

File Edit View Options Tools Window Hel L& < A < \ N b A
i Rounding p> tuqng mOl (dlem, doan thang’ duoﬂg thang, ...) thl ten
A Labeling | omanc cua doi tugng nay s€ ty dong dugc tao va hién thi trén
‘3| Font Size ! All New Objects .
= Longuane [nenenosees’  Graphics.

New Points Only
4  Advanced

Thuong thi chung ta rat it ding nhitng tén nay, vi thé nén

E Save Settings

Reslors Defau efings tuy chinh an ngay ban dau chir khong phai tao xong roi
moi an mot cach thu cong nira.

7 GeoGebra Classic 5

Th];l’c hien: ChOl’l Optlons => Ch()l’l Labellng => Ch()l’l File Edit View Options Tools Window Help
No New Objects dé an tén ciia cic dbi twgng.

A% Labeling »

8.2. Cach chinh ¢& chir 16n hon trong GeoGebra E . n
Theo mic dinh thi tén cia diém c6 ¢& chit kha 1a nhé, kho o
nhin thay ré dugc ¢ khoang cach xa, ching ta c6 hai cach dé |
giai quyét duoc van dé nay, dé 1a: i

48 pt

a) C4ch thi nhit
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Thay d6i ngay Font Size 16n hon: Chon Options => chon Font Size => chon 28pt
Phuong phap nay c¢6 uvu diém 1a rat nhanh chéng va ap dung cho dwoc cho tit ca cac

diém hién tai, nhung nhugce di€ém ctia né la toan bo ctra s6 GeoGebra cling déu bi to 1én

theo.
b) Cach thwr 2

Gan tén béng cong cu Text va dinh dang lai c&

chir, cac budc thuc hi

én nhu sau:

+ Bude 1: Chon cong cu Text

+ Buwdc 2: Nhay chudt trai vao diém can tao tén => danh
dau chon vao LaTeX formula => nhéap tén => va chon OK

C}‘ GeoGebra Classic 5
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File Edit View Options Tools Window Help

Y [oll ) P N

R4

X | » Graphi -
‘ AR 277 siider
( i )
errn"f‘xrnln‘:". ABC  Text
GTExt e
Edit
A

+ Bwéc 3: Nhay vao tén vira tao => chon Graphics =>

chon Large hoac Very Large hoac Extra Large
Phuong phap nay tuy phai thuc hién qua nhiéu budc,
nhung tén cia diém dugc tao ra bang phuong phap

¥

~ Graphics

Slv Av|B Large
Extra Small
A Very Small
Small
>4
- Wedium
Large
Very Large
Extra Large
Albanian | Gjuha Shaipe English (UK)
Amharic / Amarsfifia English (Australia)
Arabic /A al Esperanto

Arabic (Morocco) / (- ad) L)
Arabic (Tunisia) f (=) 4 =t
Arabic (Syria) / (L) 4 b
Armenian / 3wjbntl
Azerbaijani

Basque /| Euskara

Basque / Euskara

Bosnian / Gocancim

Bulgarian | fbnrapckm eauk
Catalan | Catala

Catalan / Catal (Valencia)
Chinese Simplified | Bk 32
Chinese Traditional | T3
Croatian [ Hrvatska

Czech/ Cestina

Esftonian / Eesti keel

Filipino

Finnish / Suomi

French / Francais

Galician / Galego

Georgian | Jxfarmen 5B
German f Deutsch

German / Deutsch (Osterreich)
Graek/ EMnakd

Hebrew | nmw

Hingi J #reer =y
Hungarian I Magyar

Icelandic / islenska
Indonesian / Bahasa Indonesia
Ralian / taliang

nay kha dep mit va c6 do tuy bién kha cao.

Kannada

Kazakh ! Kazag Tini

Khmer

Korean I £H2%

Latvian / Latie5u valoda
Lithuanian / Lietuviy kalba
Malay | Bahasa Malaysia
Malayalam | @136
Macedonian / MaxegoHCxwM jasnk
Marathi / ®TE

Mongolian | Mosron xan
Mepalase / TTET

Morwegian / Bokmal

Norwegian / Nynorsk

Persian J 2

Polish | Jezyk polski

Portuguese / Poftugués (Brasil)
Portuguese / Portugués (Portugal)

S

’ LaTeXformula = | Symbols > | Objects ~

[« T 07 1T T 11

Preview

A \ y ‘
4 Help O_K Cancel

Russian [ Pycckni A3k
Sinhala / S-wq

Serbian / cpnom

Slovak | Slovensky jazyk
Slovenian / Slovenidina
Spanish / Espafiol

Spanish / Espafiol (Uruguay)
Spanish / Espaiiol (Espaiia)
Swedish | Svenska

Tamil ¢ GUID

Tajik

Thal / s'ine

Turkish / Turkge

Ukrainian | YkpaiHcska Moea
Uyghur

Uzbek

Vietnamese / Tiéng Viét
Welsh / Cymragg

trong d6 c0 tiéng Viét.

Sinh vién nganh su pham toan, ta khong
khuyén khich dung tiéng Viét ddi voi phan mém
GeoGebra va cac phan mém nudc ngoai. Boi vi
c¢6 kha nhiéu tir khi duoc dich sang tiéng Viét thi
nghia cia n6 khong con dugce sat voi nghia ban
dau. Tham chi trong mot vai truong hop con
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File Edit View Options Tools Window Help

¥ Algebra Rounding 2
Font Size ?

= Language : A-D >

4% Advanced .. B

J-a >

[®] Save Settings R-Z 3

Restore Default Seftings

Luu ¥ rang ta dung phuong phap nay trong truong
v hop: tén ban dau va tén tao bang cong cu Text 1a khac
nhau. (tén copy tur cong cu soan thdo khac vao GeoGebra
duogc hiéu 1a tén ban dau).

< 8.3. Thiét 1ap ngon ngir tiéng Viét cho GeoGebra
GeoGebra khong nhitng 1a mot phan mém da nén

tang, ma con
12 mot phan
da
ngon ngur, vi

mém

vay nod ho trg

rat nhiéu
ngon ngl
khac  nhau

trén thé gidi,

Romanian / Romana
Russian / Pycckuil A3slk
Uyghur

Uzbek
Vietnamese / Tiéng Viét
Welsh i Cymraeg
Xhosa fisiXhosa
Yiddish /e



khong thé dich duoc ma phai mo ta. Khi gap 15i thi viéc tim kiém hudng din sira 16

déu 1a tiéng Anh.

Trudng hop ta mudn dung giao dién tiéng Viét cho
phan mém GeoGebra thi ta thyc hién theo cac tao tac
sau: Chon Options => chon Language => chon R — | =g
Z => chon Tiéng Viét nhu hinh bén duéi 1a duoc.

8.4. Tuy chinh hop thoai Preferences trong
GeoGebra

Hop thoai Preferences cho phép chdng ta tuy
chinh céc tuy chon ma chung ta yéu thich. Chiang han

Point

E---Dependent
©-On Path
In Region
“Complex Number
Line
Segment
Ray
Polyline
Vector

€ Preferences g x
"R EW: S a

Apply to selected objects

Basic Color Style Algebra

Show Object
[ sShow trace
[] Fix Object

[ Auxiliary Object

ta kha nang tuy chinh mau sac va kich thudc cua diém, hodc doan thang, hoac...

Tu day veé sau moi khi tao diém, diém s€ tu dong c6 mau sac va kich thirc nhu

ching ta da tuy chinh trudc do.

Pé mo hop thoai Preferences ta kha ning vao Options => chon Advanced ...

’QF GeoGebra Classic 5

8.4.1. Mau sic va kich thwée ctaa diém

Trong hop thoai Advanced => ta hay chon Defaults

GeoGebra cung cip cho chung ta 5 loai diém:
« Free diém ty do.
« Dependent diém phu thudc.
« On Path diém nam trén duong.

b Algebra

. In Region diém nam trong mot mién nao d6 (mién

da giac, hinh tron, ...).

« Complex Number diém biéu dién mét vai phirc.
Chang han ¢ day ching ta can tuy chinh lai mau sac va kich thudc cua diém ty do

thi ta hay chon Free => chon
« Color dé tuy chinh mau sac.
« Style (Point Sixe) dé tuy chinh kich
thudce cta diém tu do..
8.4.2. Mau sic va kich thwée cia doan
thiang
Trong hop thoai Advanced => ta hay
chon Defaults
« Color dé tuy chinh mau sic.
« Style (Line Thickness) dé tuy chinh
do day cua doan théng.

Basic Color Style Algebra

T T T T -

[

I

I
N .
N I (O

=
] T |
O I [
EENENN

File Edit View Options Tools Window Help

Rounding >
An Labeling »
Font Size »
%™ |anguage »

Advanced ...
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Save Settings

Restore Default Settings

Basic Color Style  Algebra

Point Size

7 3 5 7 9

Point Style
o v

Basic Color Style  Algebra

Line Thickness

1 3 5 7 8 11 13

Line Opacity

[} 25 50 75 100

Line Style,  ———

Cac dbi twong con lai nhu DeLine, Ray, Polyline, Vector, Conic, Sector, ...
ciing tuy chinh twong ty néu mudn nha. Ty thudc vao d6i tugng duoc chon ma cac tiy
chon trong hdp thoai Preferences s€ c6 khac nhau doi chut.
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Ngoai cac tly chinh co ban bén trén, GeoGebra con cung cap cho ching ta rat
nhiéu tuy chinh khac, chang han nhu: don vi ciia g6c, hién thi/ khdng hién thi (thanh
nhdp lénh, thanh cong cu, thanh phu, lwdi, truc trung, truc hoanh, ...), kiéu ludi, mau
lwoi, ...

C. Bai tap/ Thuc hanh
1) Ty thiét 1ap lai cac tinh ning ciia Geogebra trén may tinh ¢4 nhan cua minh.
Luu lai thiét 1ap cho nhirng lan st dung sau.
2) V& cac bai toan hinh hoc trong sach gido khoa toan 16p 8 (bo sach Két ndi tri
thtrc véi cude sdng)
Hudéng din thye hanh ciac bwée vé hinh co bian nhu sau:
+ Buée 1: Poc dé bai, xac dinh cac sd do da cho cua cac doi tuong
+ Bwée 2: Tim s do cila cac dbi tuong rat can thiét
+ Bwée 3: VE hinh
+ Bwée 4: Tuy chinh hinh vé
+ Bwée 5: Luu hinh va xuét hinh vé
Vi du minh hoa: V& hinh minh hoa cho bai toan “Cho tam giac ABC vuéng tai
A, dwong cao AH. Biét AB=6cm va AH=4.8cm. Tinh dién tich tam giic ABC”
+ Buée 1: Poc dé bai, xac dinh cac s6 do di co ciia CAC
doi twong
+ Buée 2: Tim s6 do ciia cac ddi rat can thiét

BAC = AHC = 90°
AB = 6cm

AH =48cm
Tuy thudc vao cach vé cua ching ta ma doi twong rat can thiét s& thay doi tuong

trng. D4i vai bai toan nay ¢6 2 cach twong tng c6 2 d6i twgng rat can thiét 13 BC va AC

Céch 1: V¢ theo hudng c6 do dai BC: BC=10cm

Céch 2: V& theo hudng c6 do dai AC: AC=8cm

+ Buéc 3: Vé hinh

(Luu y: Khi hinh v& c6 do dai qua 16n thi ching ta nén v& theo ti I thu nho chiang han 10m thi
vé 10cm, 50cm thi vé Scm, ... S6 do goc van giir nguyén)

Céch 1: Vé theo hwéng cé do dai BC ¢

Buéc 3.1: Dung diém A

Buéc 3.2: Dyng doan thiang AB=6
(dung cong cu Circle: Center & Radius)

Buéc 3.3: Dung goc BAB' = 90° r\
(dung cong cu Angle with Given Size)

Buéc 3.4: Dung duong tron tdim A ban
kinh 10

Buéc 3.5: Dung duong thang AB’

Bwée 3.6:Dung giao diém cua duong
thing AB’ va duodng tron vira dung..
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Bwée 3.7:

« Doi tén diém D thanh diém C

« An duong tron, duong thang AB’, diém B’

« Dung doan thiang BC, CA

« Dung duong thing di qua A vudng géc BC tai H
« Déi tén diém D thanh H

« An duong thaing AH

« Dung doan thang AH

Buée 3.8: Do ¢ Bude 3.2 ta liy B 1a mot diém bat ki
thudc duong tron nén tam giac hoi kho nhin.

Dé khac phuc ta di chuyén diém B dén vi tri thich hop.
Céc diém con lai s& tu dong di chuyén theo, hinh v& van chinh xac tuyét ddi..
Céach 2: Vé theo hwong cé do dai AC

Buwéc 3.1, Budc 3.2, Bwéc 3.3 thyc hién tuong tu
nhu Cach 1 ¢ trén.

Buwéce 3.4

o Dung duong tron tdm A bén kinh 8

« Dung duong thang AB’

« Dung giao diém cua duong thang AB’ véi duong
tron vira dung.

Cac budc con lai thuc hién twong tu nhu

Budce 3.7, Buwde 3.8 trong Cach 1

Buwde 4: Tuy chinh hinh vé

o Dung ki hi¢u goc vudng cho duong cao AH

« Antén cua cac doan thiang va cac gocAB, BC,CA,AH, @ = 907, f = 90°
e Chén van ban...

Buéce 5: Lwu hinh va xuét hinh vé

Tam_giac.ggh Tam_giac.png
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Mait khéc, ta c6 thé dung cong cu Angle va Distance or Length dé xac dinh d6 16n
cua cac gbc, do dai cua cac canh xuét hién trong hinh vé hoic ding céng cu Area dé xac
dinh dién tich cia mot da giac bat Ki.

o1



CHUONG 2. CAC PHAN MEM TOAN HOQC (TT)

BAI 9. PHAN MEM TOAN HQC GEOGEBRA (TT)
A. Muc tiéu bai giang, yéu cau:

- Bai giang nay sinh vién tiép tuc thuc hanh ning cao, khai thac cac tinh ning hiéu
qua khac ciia Geogebra dé c6 thé van dung trong hoc tap va giang day toan hinh hoc.

- Sinh vién d4 phai biét thyc hanh co ban vé Geogebra.

B. Noi dung bai giang:
9.1. Cach dung cac cong cu Slider, Text, Button trong GeoGebra

Slider va Button 1a nhitng cong cu rit manh mé& giup phan mém GeoGeobra van
hanh dung nhu chirc ning chinh cta né “Phian mém vé hinh hinh hoc dong”

Khéng c6 Slider, Text, Button thi phin mém GeoGebra khong thé dong dugc, va
tat nhién 1a chung ta ciing khong thé moé hinh hoéa cac khai niém, dinh 1i, ...bang
GeoGebra duoc..

9.1.1. Tao thanh trwot bang cong cu Slider trong GeoGebra
+ Bwéc 1: Ta hay chon vao cong cu Slider nhu hinh bén dudi.
NN S SO ISP AN & + Budc 2: Nhdy chudt tréi vao
mot vi tri bat ki trong vung hién
222 sider o thi cac déi tuong. noi nay sé la

ABC Text vi tri xut hién cta thanh truot.

M mage + Buwée 3: Hop thoai Slider xuét
hién:

Button ’

I * Name tén cua thanh\tru:(_)’t. \
* Number, Angle va Integer la
a=tnputBox  phitng loai thanh trugt. Y nghia
c6 ba loai nay lan luot 1a s thue, goc, sd nguyén.
* Thé Interval

Slider

Name

a=1

@ Number Angle Integer

* Min tong gia tri nho nhat.
* Max tong gia tri 16n nhat.
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* Increment s gia hay budc nhay. Néu loai Integer dugc chon thi sb gia mdc dinh la
1.

Thé Slider

Horizontal thanh trugt s& c6 huéng 1a nim ngang.

Vertical thanh truot s€ c6 hudng ding.

« Thé Animation

Speed toc do cua thanh truot.

<=> Oscillating thanh truot s& chay 1én roi chay nguoc tro xuéng. Hiéu tng nay

duoc 1ap di, 1ap lai lién tuc cho dén khi chuing ta cho no6 dung lai.
- => Increasing thanh truot s& chay 1én, quay xudng diém cudi r6i lap lai.
- <= Decreasing thanh truot s& chay xudng, quay 1én diém dau rdi lap lai.
= => Increasing (Once) thanh truot
chi chay 1én mot lan roi tu dong dung lai.
=> Chon OK, luc nay thanh truot s¢ dugc @ ,,,,,,,
tu dong tao ra ngay lap tirc va c6 giao dién

s€ nhu hinh bén dudi:

Ta chon vao biéu tuong @

dé thanh truot chay ty dong theo cac tiy chinh trong hop thoai Slider, hodc chon
vao “dau cham tron mau den” trén thanh truot roi kéo tha dé chay thi cong.

9.1.2. Soan thao vin ban, cong thirc Toan hoc biang cdng cu Text trong GeoGebra
+ Budc 1: Chon vao cong cu Text

222 Slider + Bwée 2: Thuc  Text
hién tuong tu
Serif  LaTeX formul
ABC Text nhu Buée 2 trong eri aTeX formula
phan #1 bén trén. —
Image ) Y G
+Blr0’c3 '\\-\--//-n.r. e A ea Tawve
Button Hop hoai Text xuat
°® hl?n' Advanced
4 Check Box bé tlél’l hon cho o “
viéc hudng dan thi A

a=1 Input Box ) , N .
P minh tam chia van ban thanh ba loai:

* Loai vin ban thuan tdy: Soan thao binh thuong nhu khi ta soan thao van ban bang
Word vay.

* Loai vin ban |a cac cdng thitc To4an hoc: Soan thao theo hé thdng soan thao cua
LaTeX

* Loai viin ban két hop hai loai trén: Nhap 1énh text{ trudc khi soan thao cung luc dy
chon vao LaTeX formula

mit khac thi ta c6 thé chon vao Advanced dé hién thi cac tuy chon nang cao nhu:
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* Preview dé xem trude vin ban.
¢7  dé chén cac doi tuwong da dugc tao vao hop thoai Text.
dé chén cac ki hiéu Toan hoc.
* LaTeX formula dé chén cac cong thirc Toan hoc. Trudng hop nay va truong hop trén
chii yéu danh cho nhirng ai chua biét cach soan thao céng thirc Toan hoc bang LaTeX.
Sau do ta chon OK

Text

Serif| |LaTeX formula

‘text{ Phuorng trinh béc hai cd dang ax*2+bx+c=0

¥ia\n . . .. ..
voia\neq 0 Phuong trinh bie hai ¢6 dang ax®+bx+e=0. véia # 0

Advanced

+ Budc 4: [Tuy chon] Dinh dang van ban.
Theo thtr ty tir trai sang phai, chirc ning cua cic cong cu lan luot 1a: Mau nén, mau
vian ban, in dam, in nghién, kich thwdéc

Riéng voi cong cu kich thudc thi GeoGebra chi cung cap cho chiing ta bay kich
thude tir nhé dén 16n 1a: Extra Small, Very Small, Small, Medium, Large, Very Large
va Extra Large..

WA B ¢

Phuong trinh bae hai cé dang az”+bz+e=0, vii a # 0

9.1.3. Tao nit bing cong cu Button trong GeoGebra a=2 glider
+ Bwée 1: Chon vao cong cu Button
+ Buée 2: Thuc hién trong ty nhu Budc 2 trong phan #1 cta bai viét. ABC Text
+ Bude 3: Hop thoai Button xudt hién: Image
* Caption tén cua nut.
P Button

* Geogebra Script nhap cac 1énh dugc GeoGebra hd trg.
Chang han chung ta can mé hinh hoa Pinh Ii Py-ta-go trong tam  //® Check Box
giac vudng thi chung ta co thé tao hai nut “tdng gia tri cua ¢ binh
phuong” va “tong gia tri clia tong binh phuong a va b” véi Geogebra
Script 1an luot 1a ¢~2 va a*2+b"2 => Sau khi tao nat xong ta hiy nhay chudt vao no dé

a=[1 Input Box

GeoGebra ti dong tinh ra tong gia trj chi tiét theo cong thirc ma ta da thiét lap.

Nhu vay, Chung ta da biét cach dung cac cong cu Slider, Text, Button trong
GeoGebra mot cach kha 1a chi tiét. Trong thuc té, ngudi ta thuong dung phan mém
GeoGebra dé mo ta bai toan (v& hinh) va mo hinh bai toan (nhu vi du trén).
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Pé c6 thé lam duoc hai cong viéc bén trén thi ching ta can biét dung & “mic du” cac
cong cu cia phan mém va quan
trong hon 1a phai biét dung mot Button ——

. . A X , . '
cach linh dong, két hop chung lai \:) i i /
e o s A s = A s A [
vGi nhau. caption:  N_T_/
Mok : . :..-_'.' ..: BT oame e .f\‘_‘c‘ =
tl Palygon{ 4. B, C) :
— f
a = Segment[A B 11) i N ‘ *
b = Segment(C,A,t1) 5 , Gi4 tri cla ¢ binh phuong | - [ Gia tri cda tdng binh phuong a va b | l
N L |
c = Segment(E, C,t1) : AN

@ e
d=¢c
— 25

e=a'sb’
- 25

) | @

Ta nhan thiy rang:

- Néu khong dung cong cu Slider thi ta s& khong thé tao ra mot tam giac vuong
c6 kich thude thay doi ngay. Khi d6 hoc sinh/sinh vién s& dat van dé 1a tam giac nay
nhu vay con tam giac khac thi nhu thé nao?

- Néu khong c6 cong cu Button thi ta khong thé tinh dwoc binh phuong canh
huyén, tong binh phuong hai canh géc vudng

- Néu khong c6 cong cu Text thi ta khong thé chén hai tong gia tri vira tinh vao
vung hién thi cac dbi tuong dd hoa.

9.2 C. Bai tap/ Thuc hanh

1) Yéu cau: Dung phan mém GeoGebra dé mo hinh hoa dinh Iy TONG BA GOC
trong mQt tam giac.

Trong bai Téng ba goc trong mgt tam giac (Sach giéo khoa Toan) ¢ buéc Hoat
dong khoi dong dau tién c6 ndi dung nhw sau: “Vé hai tam gidc bdt ki, diing thieée do
géc do ba géc ciia méi tam gidc, réi tinh tong sé do ba goc ciia moi tam gidc. C6 nhdn
xét gi vé két qud trén?”

Y nghia ctia Hoat dong khai dong nay 1a giap hoc sinh phat hién tong ba goc
trong mot tam giac bat ki luén bang 180 d9.

Cho du chdng la tam giac nao di chang ntra: tam giac nhon, tam giac vuéng, tam
gi4c can, tam giac vudng can, tam giac déu, tam giac tu, ... thi tong 3 géc van luén 1a
180°
1. Y twéng sw pham Thay vi bat budc hoc sinh v& hai tam giac bat ki trén gidy, do roi
tinh tong thi Gido vién c6 thé dung phan mém GeoGebra dé:
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« V& mot tam gidc ABC bat ki.
« Dung cong cu Button dé tinh tong ba gboc cia tam giac ban dau.
« Dung cong cu Text dé xuat két qua ra man hinh.
« Dung tinh ning Animation cho cac diém A, B, C chuyén dong.
Khi cac diém A, B, C chuyén dong bét ki thi s& kéo theo tam giac ABC ciing c6 hinh
dang bat ki twong Gmg, nhung tong ba goc ludn bang 180 do.
Huéng din

C&c bwde md hinh héa dinh 1y Tong ba goc trong mét tam giac bang GeoGebra
+ Bwée 1: Khoi dong phan mém GeoGebra trén mdy tinh 1én. Gia st ta dang dung phién
ban GeoGebra 5.
+ Bwéc 2: Dung ba cung tron c¢6 hinh dang va vi tri nhu hinh bén dudi. Ta c6 thé dung
v6i hinh dang va vi tri khac mién sao khi cac diém A, B, C chuyén dong trén cac cung
tron nay tao thanh cac tam gidc bat ki 1a duoc.
Sau d6: Chon cong cu Semicircle => nhay chudt tai nhirng vi trf rat can thiét dé dung
Ccac cung tron..
+ Buée 3: Dyng tam giac GHI véi cac dinh G, H, | 1an luot thudc cac cung ¢, d, e
Chon c6ng cu Polygon => nhay chuét vao cung ¢ => nhay chudt vao cung d => nhay
chudt vao cung ¢ => nhay chudt vao diém G
+ Buéce 4:
1. An cac d6i tuong phu khong rét can thiét,
2. D6i tén cho tam gidc.
Thuc hién: Nhéan phim ESC trén ban phim => chon diém A => nhan gitt phim Ctrl =>
lan luwot chon cac diém B, C, D, E, Fva c4c cungc, d, e=> nhay chudt phai bo
chon Show Object
===>>> Nhay chudt phai vao diém G chon Rename => nhap A => chon OK (Thyc
hién tuong tu cho diém H, D).
+ Bwoée 5: Dung ki hiéu goc cho cac goc trong tam giac.. Chon cong cu Angle => chon
tam giac.
+ Bwée 6: Soan thao vainbancé ndidunga + 8 +y
Chon cong cu Text => chon Symbols => chon ABC
=> chon o. => nhén phim + trén ban phim => chon B => nhan phim + trén ban phim =>
chon y
+ Buwée 7: Sao chép ndi dung nay vao Clipboard
Quét khdi noi dung vin ban => nhan t6 hop phim Ctrl + C => chon Cancel dé hity vin
ban nay. Chung ta chi can noéi dung ctia né chtr khong cin xuat n6 ra man hinh.
+ Bwée 8: Tao nit c6 tén la SUM (tén khac cling dugc).
Sau d6 chon cong cu Button => nhap SUM tai Caption => nhan to hop phim Ctrl +
V tai GeoGebra Script = > va chon OK
+ Buéc 9: Tao goc &, goc nay 1a goc téng cua ba goc trén. Nhan phim ESC trén ban
phim => chon vao nut SUM
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+ Bwée 10: Soan thdo van ban c6 ndi dung nhu bén duoi:

text{ Tinh tong ba goc cuia tam gidc ABC?\

Xét tam giac ABC c6:\ widehatBAC=... \ widehatCBA=... \ widehatACB=... \
Suy ra widehatBAC+widehatCBA+widehatACB=... \

Vay téng ba goc cia tam giac ABC bang 180”0

Chon Text => nhap ndi dung van ban => chon OK

Tinh téng ba gic cha tam gide ABC?
Xét tam giae ABC co:

BAC=32.06"

CBA=107.23

ACB=40.71°

Suy ra BAC+CBA-+ACB=180°

Viy tong ba gée ciia tam gide ABC bang 180°

+ Buwée 11:

« An nat SUM va céc ki hiéu cia cac goc.

« An nhin cua céc canh cua tam gidc.

Nhan phim ESC => chon vao nat SUM => nhan giit phim CTRL => chon vao céc ki
hi¢u ctia cac goc => nhay chudt phai bo chon Show Object

===>>> Chon vio canh th& nhat cua tam gidc => nhén giit phim Ctrl => chon canh tht
hai va canh thir ba => nhay chudt phai bo chon Show Label

T inh tfing ba gdéc cia tam giac ABC?
Xét tam gidc ABC cé:

BAC=32.06°

CBA=107.23°

\CB=40.71°

Suy ra BEC—I—CEA—FAEB:IBU”

Viy tong ba gée cia tam gidac ABC bang 180°

+ Bude 12: Tao hi¢u ung chuyén dong cho ba diém A, B, C

Thyuc hién: Nhin phim ESC => chon diém A => nhan giit phim Ctrl => chon

diém B => chon diém C => nhay chudt phai chon Animation.

Khi mudn dirng chuyén dong, chi can chon vao nit Pause & goc dudi bén trai man hinh.
Luwu y: Céac ki ty Hy lap a, 8,y dugc cheén tur Object trong hdop thoai Text chir

khong phai danh vao bang cac 1énh nhu \alpha, \beta, \gamma nhu trong LateX. Béi
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néu ta nhap vao thi né s& hién chit chtr khong phai s6 va tat nhién 1a khong thé thay doi
ngay duoc khi tam giac chuyén dong.

1) Chon céc dinh ly c6 mé hinh twong tw dé thwe hién mo hinh hda toan hoc

Mé4u chét dé xay dung duoc mo hinh nhu trén la biét van dung Button dé c6 thé
thuc hién céc thao tac tinh toan va Text dé xuat cac két qua ra man hinh.

Mt khac, biét soan thao cong thirc Toan hoc bang LaTeX ciing s& 1a mot loi thé.
Ngoai mé hinh nay ra, c6 thé van dung tvong tu dé xay dung cac mé hinh sau: Dinh li
Pytago; Goc ¢ tam; Goc ndi tiép. ..
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CHUONG 2. CAC PHAN MEM TOAN HQC (TT)

BAI 10. PHAN MEM TOAN HQC GEOGEBRA (TT)
A. Muc tiéu bai giang, yéu cau:

- Bai giang nay sinh vién tiép tuc thuc hanh ning cao, khai thac cac tinh ning hiéu
qua khac cua Geogebra dé c6 thé van dung trong hoc tap va giang day toan hinh hoc.

- Sinh vién di phai biét ding GeoGebra ¢ murc co ban dic biét 1a phai biét v& hinh
trong khong gian 3 chiéu.

B. Noi dung bai giang:

Animation va Trace 13 hai tinh ning rat thuong duoc dung trong phin mém vé
hinh — hinh hoc dong GeoGebra. Va ngudi ta thuong dung ching dé dé mo ta bai toan,
mo hinh bai toan, ...

Bai giang nay hudng dan cach dung tinh nang Animation va Trace ctia phan mém
GeoGebra d¢é mo hinh hoa khai niém mot hinh hinh hoc 3D. Chang han, v&i bai nay ta
lay hinh nén 1am vi du minh hoa.

10.1. Khai niém hinh nén va y twéng sw pham

Ta da biét khi quay tam giac vuéng AOC mét vong quanh canh goc vudng OA ¢
dinh thi ta duoc mdt hinh non.
Y tuong su pham ¢ day la chung ta sé di dung mot
duong tron tdm O, dung tam giac vuong AOC, sau
d6 bat 1énh Show Trace cho tam giac, bat
1énh Animation cho diém C
Khi d6 C sé& chuyén dong quanh duong tron, C ma
chuyén dong s& kéo tam giac chuyén dong theo. Vi
tam giac da duoc hién thi vét nén khi C chuyén

dong dugc mot vong ta sé thu duge mot hinh non.
=> T d6 gido vién s& goi ¥, hudng dan dé hoc sinh

kha nang phat biéu dugc khai niém mot cach rat dé hiéu !

10.2. Cac bwdc mo6 hinh héa khéi niém hinh non

M6 hinh hoéa 1a gi? M6 hinh héa (Modeling) la thay thé déi twong goc bang mot
m6 hinh nham thu nhdn théng tin quan trong vé déi tirong bang cdch tién hanh cdc thuc
nghiém trén mé hinh. Ly thuyét xday dung mé hinh va thong ké mé hinh dé hiéu biét vé
doi twong goc goi Iy thuyét mé hinh héa.
+ Buwée 1: Vi hinh non 1a mot dbi twong thudc khong gian 3 chiéu nén chung ta can
chon ngir canh lam viéc la 3D Graphics.
Thye hién: Bay gio hdy khoi dong phin mém GeoGebra 1én => chon vao biéu
tuong “ba diu gach ngang” => chon Perspectives => chon 3D Graphics
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+ Bwéc 2: Dyng hai diém A va B nam trén mat phang Oxy. Chon cong cu Point =>
nhay chudt vao mat phang Oxy

Rla -4 D00 LN =+ Q

PR [y =] f T st 1 ) —— N W

(

.3+

+ Buwée 3: Dyng dudng tron tAm A, nam trén mit phing Oxy va cd ban kinh la a (a la
mot vai mot cach tu nhién khac )

=> Chon vao cong cu Circle with Center Radius and Direction => nhay chuét vao
diém A, diém B => nhép ban kinh 13 a => chon OK => chon Create Sliders.

+ Buwéde 4: Dyng diém C thuoc dudng tron. Chon coéng cu Point on Object => nhay
chudt vao duong tron..

+ Buwée 5: Dyng doan thang AC. Chon cong cu Segment => chon diém A => chon




+ Budc 6:

« Dung duong thing di qua diém A va vudng géc v6i mit phang Oxy

« Duyng hinh cu tdm A, béan kinh 1.5a°

« Dung giao diém cta dudng thang va hinh cau.

Chon cong cu Perpendicular Line => chon diém A => chon mit phang Oxy

===>>> Chon cong cu Sphere: Center & Radius => chon diém A => nhép ban kinh
la 1.5a ===>>> Chon c6ng cu Intersect => chon hinh ciu => chon duong théng.

+ Bwée 7: Vi doan thang AC, duong thang va hinh cau 1a d6i tuong phu nén chung ta
s& an no di.

Nhay chudt phai vao doan thang AC => bo chon Show Object => nhay chudt phai vao
duong thang => bo chon Show Object => nhdy chudt phai vao hinh cau => bo
chon Show Object.

+ Bwére 8: Dung tam giac ACB. Chon cong cu Polygon => sau d6 chon diém A, C, E, A
+ Bude 9:

e Thuyc hién tuong tuy nhu Budce 7 dé an cac dbi tugng phu con lai nhu diém B, duong

® 0 day tai sao duong tron lai co ban kinh 14 a, con ban kinh cuia hinh cau lai 1a 1.5a phai khong? Pon gian la
nhap ban kinh 1a a dé GeoGebra tu dong tao ra thanh trugt, khi can thay ddi ngay ban kinh ta chi viéc kéo tha
thanh truot nay la dugce. Con vé héng s6 1.5 thi chi 1a sy lya chon ngau nhién, ta c6 thé chon bao nhiéu cling
dugc (ngoai trir 1) mién sao hinh nén can dbi, giup hoc sinh don gian quan sat 1a dugc.

Mt khac, néu khong thich a thi ta cling c6 thé chon mot vai thuc duong bat ki dé don gian thao tac xdy dung
mé hinh.
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_3.

tron, diém D

o Ddi tén diém A, C, E lan luot thanh O, C, A

 An mit phing Oxy va hé truc toa do.

Nhay chudt phai vao diém A =>
chon Rename => nhap O =>
chon OK => ... (d6i tén diém C va E)
===>>> Nhay chuot phai vao mat
phing Oxy b6  chon Axes=>  bo
chon Plane.
+ Bwére 10:
« Tao vét cho tam giac AOC
o Tao chuyén dong cho diém C
A Nhéy chuét phai
vao tam
giac AOC =>
chon Show
trace ===>>>
Nhay chudt phai
vio  diém C =>
chon Animation
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Ngay khi chon Animation thi diém Csé chuyén dong => kéo theo tam
giac AOC chuyén dong theo, va khi C chuyén dong dugc mot vong thi hinh non s& duge
vé ra. Pé dung chuyén dong thi chi can nhdy chudt phai vao diém C=> bo
chon Animation la dugec.

10.3. V& hinh nén trong khong gian 3 chiéu

Hinh nén duoc vé theo cach trén thudng chi dugc dung khi chung ta can sb hoa
khai niém. Viéc 1am nay gitp hoc sinh don gian nim bat, phat biéu va nhd dugc khai
niém hon. Con trong truong hop chi can vé mot hinh nén don gian dé minh hoa thi chi
can thuc hién theo hai bude bén dudi:

+ Bwde 1: Chon vao cong

cu Cone R A AP e(d]@ LN e D

+ Buwéc 2:Di chuyén + Py
Y SN £, Pyramid

chu6t dén vi tri thich hop )

r6i nhay chudt dé tao hai 1§ prism

d]ém => nhﬁp ban kinh. //-'_—’ i el e L : T{} Extrude to Pyramid
L —_—
Nt S E A 240 E M p i
N TU Extrude to Prism

10.4. “Vé hinh non trén A cone fm
mit phiang”
Hinh Ellipse c6 ntra trén 1a nét dat, nira dudi 1a nét lién — ndi chung 1a kha kho vé va

no cling c6 kha nhiéu budc. vi thé ma trong thuc té c6 nhiéu gido vién, sinh vién va hoc
sinh v€ hinh nén nhu hinh bén trai.

D@ thay hinh bén trai 1a khong chinh x4c béi vi ntra Ellipse trén 1a phan bi chan
nén phai v& bang nét dit nhu hinh bén phai méi dung.

“V& hinh nén trén mat phang” chi c6 mot budc khé duy nhat d6 1a vé hinh Ellipse
c6 nira trén 1 nét dat. V& cach vé& thi minh da hudng dan rat chi tiét trong bai viét Ung
dung phan mém GeoGebra trong viéc day Toan hoc
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Céac budc vé con lai khong c6 gi diéu kién ca, tham khao bai viét trong link két ndi do
néu chua biét cach lam nha !
Chuy:
Co thé tai tép tin n ‘
ngudn *.ggb cua hinh nén tai trang
dé st dung va luyén tap voi cac mo
hinh tuong tu.

https://www.mediafire.com/file/lkmanajmcrmvkikx/Hinh non.ggb/file.
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CHUONG 3. PHAN MEM SOAN THAO - THIET KE TRINH DIEN BAI DAY

BAI 11. HE THONG TEX, LATEX VA LOP TRINH CHIEU BEAMER
A. Muc tiéu bai giang, yéu cau:

- Ndm duoc quy trinh 1am viéc véi LaTeX (offline va online).

- Bai giang nay gidp sinh vién biét nhitng tinh ning cta phan mém TexStudio; biét
sir dung nhitng thao tac/ cau lénh thong thudng, quen thudc nhat trong TexStudio.

- Biét ¢l phéap cua nhitng ki hiéu, cong thtc toan hoc thong thudong & bac phd thdng.

- Sinh vién phai cai dat thanh cong phan mém Miktex/ Texlive + TexStudio.

B. Noi dung bai giang:
11.1. Quy trinh lam viéc véi LaTeX'.

Muén 1am viéc véi LaTeX truéc hét ta phai biét soan thao tép dinh dang plain tex
(goi tat 1 *.tex) vé&i nhitng cau trdc lénh, cau 1énh chuan theo quy uéc cua trinh soan thao.
Tiép dén phai chay tép *.tex dé xuat ban ra dinh dang wa dung (thong thudng la *.pdf).

Luu ¥ rang nhiéu khi ta phai “chay” LaTeX nhiéu lan vi dbi vai nhiing tép don gian,
ta chi can bién dich mot lan dé c6 duoc tép PDF hoan chinh. Nhung mét khi ta thém nhing
tht phirc tap hon, vi du nhu cac duong dan trong vin ban, trich dan tai liéu (citation), hinh
vé hay muc luc, ta c6 thé phai chay LaTeX nhiéu hon mét lan.

Lam viéc trwe tuyén.

Ngay nay, c6 nhiéu trang web c6 thé cho phép ta tranh viéc phai cai dat bat ctr thir
gi vao may ma van c6 thé sir dung dugc LaTeX. Nhiing trang web nay hoat dong bang cach
cho phép ta stra t¢p ngay trén trang, sau d6 chay LaTeX va hién thi tép PDF duoc tao thanh.

C6 nhiing trang cho phép chay LaTeX ma khong can ding nhap, mot trong s6 do la:
TeXLive.net (https://texlive.net/run), Overleaf (https://www.overleaf.com/), Papeeria.
11.2. Giéi thiéu, hwéng din cai dit Miktex/ Texlive + TexStudio (Xem chi tiét & phan
Phu luc).

11.3. Hwéng dan sir dung TeXstudio
11.3.1. Giéi thiéu so lwge vé trinh TeXstudio.

7 Tai sao nén soan Luin Vin bing LaTeX thay vi Word ? T4t nhién néu tai liéu chi 12 mot doan text (khdng c6
cong thirc toan) thi dung Word dé soan sau d6 xuit ra file PDF s& tién hon. Con dé soan ludn vin céc nganh khoa hoc
tu nhién, ky thuat thi ding LaTeX s& t&i vu hon. Nhitng loi ich khi st dung LaTeX dé soan luan vin, so vé6i khi sir
dung Word+MathType hay Equation trong Word dé soan luan van |2 rét rat nhiéu:

e Vin ban nhét quan: khoang cach dong, kich c¢& chit, mau sic, cach trinh bay, cho du qua vin ban khac né ciing vay.

« Hoan toan ty dong: danh sb chuong, tiéu dé me, tiéu dé con, danh sé phuong trinh, bang, hinh anh, tham chiéu,... hoan
toan tu dong.

e Trich dan tai liéu tham khao: tw dong va nhat quan, style rit dep.

e Ty dong sap xép hinh anh, table sao cho phi hop nhét véi vin ban.

e Lam viéc v6i mot du &n 16n: ca trim, ca ngan trang trong mot file .tex dung luong rat nho, dé quan ly va didu khién.

e Tich hop cong thirc todn hoc: cong thirc toan hoc tich hop rat hai hda véi vin ban, dep va r nét.

#*Vg hinh dep: **hinh v& va chir chi thich trén hinh v& rat hai hoa véi vin ban (c& chit, ko bi v nét khi zoom,...)
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Trinh soan thao TeXstudio khong chi hd tro ddy du cic chirc ning ctia mot trinh

soan thiao ma con goi y dong 1énh dang soan thao, c6 danh sach dy du cac ky hiéu toan

hoc thong dung...
Chay chuong trinh TeXstudio va day la giao dién. Chuong trinh lam viéc nhu sau:

o

5.
6.

1

Thanh menu.
Thanh céng cu chuan.

han nhu dinh dang, can chinh va mot ) cong thirc toan hoc.

Khu vuc chinh stra.

1.3.2. Cac budce co ban khi chinh stra véi TeXstudio

Thanh cdng cu nay c6 nhiéu chirc ning nhu Cau trac, Panh diu, Biéu tuong, v.v.

Khu vyc nay c6 4 chic ndng: thong bio, ghi nhat ky, xem trudce, tim kiém két qua.

Thanh cong cu nay chira cac nut thuong duoc sir dung trong qua trinh chinh sira, chang

+ Budc 1: Khoi dong chuong trinh TeXstudio => nhan t6 hop phim Ctrl + N dé tao méi.

+ Budc 2: Nhin t6 hop phim Ctrl + S dé luu.

r
+ Budc 3: mru @) - %
Fle Edt Idefx Tooks LsTeX Math \Wizards Biblography Macos  View  Opfions  Help e
L HO AL B P EOT wir wns o cwe [ EHEEERHA A (@)
Structure X
o @)
L] 3 B h
h(-—) i
u
E
el 5
=
" &)
. desvrnnsp
z
F.
5
¥
x
Messag Log P Search Results X
()
dessnnnnnp
il U ents. urs.| ety awomac BB R

Nhap Wizards => chon Quick start Mot hop thoai hién ra nhu hinh bén dudi cho phép chon
loai tai liéu, c& chit, kho gidy, bo ky tu, tiy chinh 18 vin ban, v.v.

« Loai tai liéu ma ta chinh sira, c6 thé chon Bai bao, bao
cao, thu, sach, v.v.

o« C& chit ¢6 3 ¢& chit ta co thé lua chon 1a 10pt, 11pt,
12pt

« Kho gidy c6 nhiéu kho gidy cho ta lya chon

e Bang ma co nhiéu bang ma, dé soan thao tiéng Viét ta
chon bang ma utf8

 Céc tuy chon khac nhu: trang ngang, mgt mat, hai mat,
mot cot, hai cot, v.v.
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+ Budc 4: Chon OK va déy 1a két qua, y nghia ciia timg dong 1énh s& dugc giai thich trong
bai viét tiép theo.
+ Budc 5: Bdm phim F6 dé chuong trinh tién hanh bién dich.
Chii y ring dé soan thao van ban tiéng Viét, ta stra & dong thir 2 ta sira la:
usepackage[utf8]{vietnam} (vin ban tiéng Anh 13 mic dinh).

Trong qué trinh bién dich, c6 c6 thé xuét hién hop thoai thiéu goi 1énh (package). Ta
bam F6 dich lai néu khong c6 15 thi bAm F7 dé xem tryc tiép van ban.

Bay gid mo thu muc ta da luu ¢ budce hai. Trong thu myc nay, ta quan tim dén hai
tép *.tex , *.pdf, trong do tép ngudn *.tex 1a tép quan trong nhat. Khi mudn chinh stra vin

2 N
3 3 A \ A A 2 o Al ‘A .
ban, ta mo t€p nay lén d€ chinh stra ro1 bién dich | =raegemstatation & ==
. A A 0 ~ A ~ A The required file
lai, tép xuat ban s¢ tuy dong cap nhat. texlontextipaselsupp pdfinic
is missing. It is a part of the following package:
Ban o @ [ilofie ®" oo X mEaEil
* The package will be installed from:
<Random package repository>
The package will be installed for:
Anyone who uses this computer {all users) Ad ]
Vn b daw tien Always show this dialog before installing packages

Tép xuat ban *.pdf tap tin ndy s& xuat hién
sau khi bién dich, ta thé md né bang chuong PDF Foxit Reader chang han. Céc tép con lai
khong quan trong, c6 thé x6a ching néu mudn.

ChU y: Néu tép dau ra* .PDF bj mo, ta c6 thé khdc phuc bang cach lam theo céc
bude sau: 1: Chay CMD duéi quyén Admin. => 2: Nhdp lénh updmap => Enter.
11.3.3. Cac goi 1énh (package)

9) o ‘
({ ﬁ (.Q dap ing nhu cau ngay cang da dang

cua nguoi dung, cac goi 1énh da

bé mo rong kha ndng ctia LaTeX va

venbandau  vanbandautien vanbandautien venbandau o vanban daten dugc tao ra. Co thé hiéu don gian
g6i Iénh 1a thu vién céac 1énh, gbi

Iénh c¢6 phan mé rong (phan dudi) 1a *.sty. Mot sé goi 1énh tiéu biéu c6 thé ké dén nhu:
amsmath, amsfonts, amssymb, graphicx, ...

Trong qua trinh bién dich, néu chuong trinh khong tai dugc cac géi 1énh s& xuat hién
hop thoai thong bao. Ta lam theo hudng dan bén dudi dé cai dit.

Chon Change...

Dénh dau vao dong Remote package repository => bidm Next.

Chon may chu, may nao ciing dugc => bam Finish.

=> Chon Install, vay 1a xong va néu con thiéu cac géi khac, khi hop thoai nay xuat
hién, chi can chon Install duoc rdi duge roi.

Trong truong hop hiém hoi may chu ta chon khong chira goi 1énh dang can, thi ta
chon may chu khac.
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11.3.4.Viin ban LaTeX dau tién
Vin ban LaTeX dau tién s& rat don gian, | = Faeseinsaiston o=

The required file

¥ tuong la dé cho ta thay bo cuc cia mot van ban e contextbase upp pdf

is missing. Itis a part of the following package:
mptopdf

tran g : Iearn Ia-tex- 0 rg -) The package will be installed from:

p.yZ.yamagata-u.ac. jp/pubCTAN faystems fwin 32 /miktex tm fpackages/

va cach dé bién dich n6 thanh cong. (Tham khao

Néu ta dang str dung mot hé théng TeX

The package will be installed for:

duoc cai dat Ién may tinh ctia minh, trong trinh | [amweshouses tis comouter (el users) v

soan thao ma nguén hay tao mot t&p mdi dit tén \

la first.tex, va sao chép doan ma sau vao tép hoac
Always show this dialog before installing packages f‘; Install Cancel

g0 lai no.

Néu ta dang st dung mot dich vu truc tuyén, ta c6 thé nhan vao nat ‘Chay voi
TeXLive.net” hoic ‘M trong Overleaf® dé thir né!

1 \documentclass{article} \documentclass{article}

2 ‘usepackage[T1]{fontenc}

; tgse[_)acl;age[Tl]{fontenc}
4 » \begin{document} egm{ Ocument}

5 Hey world! Hey world!

§ This is a first document.

7 This 1s a first document. \end{document}

& ‘\end{document}

Luu tép lai va bién dich

M& trong Overleaf || Chay vai TeXLive.net thanh mot tép PDF. Néu ta dang
st dung mét hé théng LaTeX trén may tinh ctia minh, nut bién dich s€ tuy thudc vao trinh
soan ma ngudn ma ta dung. Ta s& dugc mot tép PDF c¢6 dong chit phia trén va sd trang;
LaTeX thém sé trang tu dong.

Nhiéu khi qud trinh bién dich c6 thé sinh 16i. Kiém tra ta di gé lai moi dong trong
tép LaTeX giong hét nhw da viét & trén. Po6i khi mét thay déi rat nhé trong ma LaTeX c6
thé dan dén nhitng thay doi I6n trong vin ban, doi khi tham chi lam cho trinh dich khéng
thé xudt ra van ban dwoc. Néu ta cam théy bi mdc, xéa toan bé ma va sao chép lai doan
md trén tir dau.

Néu qua trinh bién dich LaTeX két thuc véi mot dau hoi chdm 2, ta 6 thé thoat ra
bang viéc gb X va nhan <Enter>,

Co6 mot té€p co dinh dang .log. giup ta luon Iudn cod thé xem toan b doan 18i & do,
va khi ta gip mot van dé nao do, nhimg ngudi dung LaTeX thanh thao thuong dé nghi ta
cung cp mot ban sao cta tép log nay.

11.3.5 Vai luu y vé ci phap trong vin ban dau tién

Céc van ban LaTeX 1a sy két hop gitta cac doan vin ban va cac ciu lénh:

a) Céac cau lénh bat dau bang mot ky tur \,

b) Poi khi ¢6 nhimng d6i sé (argument) trong cip ngodc nhon {}

¢) Poi khi ¢ nhitng dbi s6 khdng bat budc trong cip ngoic vudng [].

Sau d6 ta c6 duoc mot output PDF bang viéc yéu cau LaTeX bién dich ma ngudn ctia minh.
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) Moi vin ban chinh thirc soan thao trong LaTeX déu ndm trong cip lénh:
\begin{document} ... \end{document}.

e) Giita hai cai nay 1a phén thdn véin bdn, noi ma ta dé noi dung van ban ctia minh.

f) Phan cach cac doan van (xudng dong) bang 1 hodc cdc dong trong. (Hai dong
tréng trd 1én ciing c6 tac dung nhu 1 dong trdng ma thoi)

) Nhiéu ky tu tréng lién tiép nhau da duoc LaTeX hiéu 1a 1 ky tu tréng duy nhat.

h) D6i khi ta c6 thé can mot ky tu tréng manh hon ma khong bi phan thanh cic dong;
trong LaTeX ta co thé ¢ dugc didu nay bang ~ Khi d6 né cho mot ky tr tréng nhung ‘budc’
hai tir bén canh lai v&i nhau lam cho ching budc phai hién ra trén mot dong duy nhét.

11.3.6 Chuy khéac

1) Phin di trwée \begin{document} duoc goi 1a phan khai béo (preamble), phan
nay chira cic doan ma dé thiét 1ap nhimng cai dit va thiét ké cho vin ban.

2) Dong \usepackage[T1]{fontenc} dugc thém vao hau hét cac vi du trong khoa 1a
dé thiét 1ap ma hoa font (font encoding).

3) Ngoai ra, LaTeX ciing c6 nhiéu cip \begin{...} va \end{...} nita; nhirng cip nay
duogc goi 1a cac mdi trrong. Chung khong thé dirng mot minh: d6i voi mdi \begin{x} can
phai c6 mot \end{x}. Ta ciing c6 thé 16ng cac moi trudng v4i nhau, nhung dam bao rang
cac moi trudng phai “di theo cdp’, noi cach khac, néu ta c6 \begin{x} ... \begin{y} ta phai
cé \end{y} ... \end{x}.

Ta c6 thé thém ghi chi vao ma ngudn bang cach bat dau chiing bang ky tu %.
\documentclass[ad4paper,12pt]l{article} % Ldp vdn ban vdi mét sd toy chon
wusepackage[T1]{fontenc}

% M&t ghi chd & phan khai bao

+ ‘begin{document}

% By la mdt ghi chd nifa

This is a simple
documentifootnote{with a footnotel.

This is a new paragraph.
wend{document}

[ R I =

=

Ma trong Overleaf | | Chay vdi TeXLive net

\documentclass[a4paper,12pt]{article} % L&p vin ban véi mot sd tiy chon
\usepackage[T1]{fontenc}

% Mot ghi chii & phan khai bao

\begin{document}

% Pay la mot ghi chu nira

This is asimple

document\footnote{with a footnote}.

This is a new paragraph.

\end{document}

69



11.3.7 Cé&c ky tw dac biét

- Ta d4 co thé thay rang \, { va } ¢6 ¥ nghia dic biét trong LaTeX. Mot \ bit dau mot
cau lénh, { va } duoc ding cho céc doi sé bat budc: nhitng thong tin ma mot cau 1énh yéu
cau.

- Co mot vai ky tu khac cling c6 y nghia dac biét, vi du nhu ky tu ~ ma ta vira moi
biét. Hau nhu tt ca cac ky tu dac bi¢t nhu vay déu rat it khi duge dung trong van ban thong
thuong, do6 1a 1y do tai sao ching dugc chon cho nhitng viéc nhu vay.

Sau déy 1a ct phap dé hién thi duoc cac ky tu dic biét khi bién dich sang PDF:

Ky tu Cau lénh ngdn Cau lénh dai
(ca math mode va text mode) (chi cho text mode)

{ \{ \textbraceleft
} \} \textbraceright
$ \$ \textdollar
% \%
& \&
# \#
_ \ \textunderscore
\ \textbackslash
A \textasciicircum
~ \textasciitilde

Ba ky tu cudi khong c6 mot cau lénh ngén nao ca, vi \\ dugc dung trong mot sb
truong hop dé xudng dong, \~ va \* dé thém dau vao cac chir céi.
C. Bai tap/ Thuc hanh

1) Thtr ‘thi nghiém’ voi hé thong sira va viét ma tai ddy, an vao nat dé bién dich van
ban, sau d6 sira ma ngay trong trang nay roi bién dich lai.

2) Thir thém mot vai dong nira vao vin ban cia ta, bién dich va xem nhiing thay do6i
trong tép PDF. Tim hiéu cach hoat dong cua trinh sira ma ngudn cia ta va thir im cach dé
di tir mot vi tri trong ma ngudn tGi vi tri tuong ing cua nod trong PDF.

3) Thir thém mot vai ky tu ~ va xem nhitng anh hudng cia n6 dén viée tach dong trong
doan van trong LaTeX.

4) Thyc hanh gd va trang tri mot — hai trang van ban tiét Viét (nhu vin ban word).

5) Thuc hanh gd ndi dung mot trang vin ban toan thd (cac phép tinh, phan sd, luy thira,
can bac n, lién phan s, phuong trinh, biéu thirc toan so cip ...) (theo mau trong phan Phy
luc)
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CHUONG 3. PHAN MEM SOAN THAO o
- THIET KE TRINH DIEN BAI DAY (TT)
BAI 12. SOAN THAO VAN BAN TOAN VA KHOA HQC BANG HE THONG TEX

A. Muc tiéu bai giang, yéu cau:

- Bai giang nay gidi thiéu cu phap mot sé ciu 1énh va moi truong thong dung dé
soan thao van ban toan hoc trong LaTeX.

- Bai giang nay ciing gitip sinh vién biét cach sir dung va tiiy bién mot s6 16p van
ban thong dung trong viéc thiét ké van ban.
B. N¢i dung bai giing
12.1. Soan thao cic cong thirc & cac méi truwdng toan hoc co ban trong LaTex

12.1.1 Soan thao cac cong thirc

A , % YWdocumentclass[12pt,adpaper,oneside]{article}
Ta can nap cac goi amsmath’ ‘usepackage[utf8]{vietnam}

amsfonts, amssymb trudc khi soan ‘usepackage{amsmath}
) , A , . R ‘usepackage{amsfonts}
thdo cac cong thirc toan hoc. Ta n€n  \ycepackagelamssymb}

nap hét ca ba goi Iénh nay dé tranh ‘usepackage{graphicx}
N . R , , Ybegin{documenty;
nhiing 161 khong dang co6.

3.) Téng quan “end{document }

Cac cong thirc toan hoc phai duoc dat trong cdc moi truong toan hoc vi LaTeX
da dinh nghia mot ché do dic biét dé soan thao cac cong thirc toan hoc nay.

Phan noi dung todn hoc trong doan van ban kha nang duoc soan thao gilra
dau$vas

‘documentclass[lipt, sdpaper oneside]{article]
‘usepackage[utfa]{vietnan}
usepackage{amsmath)
usepackage{amsfonts)
-..-'.r:'..!.'-:asf{-'-.-..' _':
‘wsepackage{graphicx]
n{ document
Trong mit tam gidc dBu canh $af thl dving cao
ihi duge tinh theo clag thic
$\frac{a t{3}H
end | document

Irong mdt tam giac déu caph a thi dimg cag b duge tinh theo oong € hiik

' -

Trudng hop mudn cac cong thirc, phuwong trinh tach roi khoi doan vin ban, ta c6
thé soan chung trong cip dau $$ va $$

in{ document
Trong =t tem gléc J%u canh $af thl dulng cao
fhi duge tinh theo clng thic Lihe
ned | document andd

I'rong mdt tam g iléu canh a thi due mg cao b dud tink theo cing thik

That ra vé ban chat thi $...$ va $$...$$ 12 cac mdi trudng toan hoc, ta co thé soan
thao 1a \beginmath...\endmath hodc \begindisplaymath...\enddisplaymath
tuy nhién dé tién thi ta van nén soan thao nhu trén.

b) Gop cac cong thic toan hoc

Phan 16n cac 1énh trong ché d6 soan théao cong thirc toan hoc déu chi cé cong
dung d6i voi ki tu ké tiép vi thé trong trudng hop mudn nd cé cong dung ddi véi nhicu
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ki tu, ta c6 thé nhom chung trong cip dau ...
\begin{document
Satw+at{xyHar{xyz}$ at + g™ 4 ¥
‘end{document }
¢) Xay dung cac khéi cong thuc toan hoc
Khong gidng nhu ngdn ngit Pascal, LaTeX phan biét chit hoa va chit thuong vi
thé ta can chu y nhap cac 1énh cho chinh xac.
+ Céc chir cai Hylap dwoc nhap vao nhu sau alpha, beta, gamma,...khi viét hoa
thi ta nhdp Gamma,...

\begin{document }

$\alpha, ‘\beta, ‘gamma,...,‘\Gamma, ‘Delta.,...% iy, I,'f 1-"‘;-‘ veen r.‘ &‘_“
vend{document } ' '
+ Chi s0 trén va chi s6 dudi duge nhdp vao bang cach dung cac ki tur ™ va _

‘\begin{document}

Sax"2+bx+c=8% !'13’:2 + !!J."If +ec=10
‘wend{document}

+ D4u cdn bac hai duoc nhap vao thong qua lénh sqrt.... Con néu muén nhap dau
can ban n thi dung 1énh sqrt[...]...

‘\begin{document}
$x_1, x_2, x 3% Ty To. Ty +C= 0
“end{document}

\begin{document} .
- o 3
$\sqrt{2}, \sqrt[3]{H#)s V2. /4

‘\end{document}

‘“begin{document} -
$hoverline{a+b+c}, ‘underline{d+e+f}s a+b+ e d + e + f

‘end{document}

+ Dé tao ra cac hang ngang phia trén hay phia dudi cong thuc ta dung
1énh overline... hoac underline...

+ Pé tao ra nhitng ddu ngodc dai nam trén hay nam dudi nhung biéu thirc todn
hoc ta dung Iénh overbrace...”... hoac underbrace... ...

+ Céc vecto ¢6 thé duge soan thao béng cach dat thém mot dau mii tén nho &
phia trén cua bién bang 1énh vec.... Trong tudong hop mudn mot mii tén 16n ta dung
1énh overrightarrow...

Begin] doCument 20
g :..-..::-—-:.-:~...~: ;:"E:: P o .
endidocumenty T a+b+e+d+..+za+b+ect+d+.. +2
n
‘begin{document} - 7
$ \wec{a}, ‘wvec{b}, ‘pverrightarrow{AR} .3 ah A
Yend{document }
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\arccos ‘cos \csc \exp \ker “limsup ‘\min + Tén cua cac ham
harcsin ‘cosh ‘deg ‘\gcd g Y1n YPr \
\arctan \cot \det \hom \lim \log \sec Mhurarccos, cos, csc, eXp, ... thuong
\arg \eoth \dim \inf \liminf \max \sin dugc soan thdo ¢ dang thang dung
\sinh  ‘sup \tam \tamh

cht khong phai ¢ dang in nghiém

nhu dinh dang cua cac bién. LaTeX cung cap mot vai 1énh dé€ soan thao mot vai ham

thuong nhat nhu sau:

+ Dé soan thao cac ham dong du ta c6 thé dung 1énh bmod

+ Pé soan thao phén sb ta dung Iénh frac

‘begin{document}
$ “sin 2x=2\sin x\cos x3
‘end{document}

‘documentclass[12pt,adpaper, oneside]{article}
‘wusepackage[utf8]{vietnam}
‘wsepackage{amsmath}

‘wsepackage{amsfonts}

‘wsepackage{amssymb}

‘usepackage{graphicx}

‘\begin{ document }

% ‘Delta > @ & phuong trinh cé hai nghiém phdn
biét

£Ex_l=\Ffrac{-b+\sqrt{\Delta}}{2a}5s
$3x_2=\frac{-b-\sqrt{\Delta}}{2a}ss

wend{ document }

Sin 21T =28 rcosr

——

A = 0 phwong trinh o6 hai nghiém phan biét

__—FH\,-G

Ty
21’!

+ DPé soan thao cac hé sb nhi thirc hay cac ciu tric twong tu ta co thé ding

1énh binom
\begin{document}
\binom{a}{b}$%
\end{document }

()

+ Ta c6 thé dung 1énh lim dé soan thao gi6i han ctia ham sé hodc day sé, int dé

soan thdo tich phan, 1énh sum dé soan thao toan tir tinh téng va 1énh prod dé soan thao

toan tr tinh tich. Cac cén trén va dudi néu c6 dugc soan thao qua 1énh ~ va _

\documentclass[12pt,adpaper oneside]{article}
‘wsepackage[utf8]{vietnam}
\wusepackage{amsmath}
\usepackage{amsfonts}
\usepackage{amssymb}
\wusepackage{graphicx}
\begin{document }
£8\lim_{x \rightarrow
$5hint_{1}*{2}x5%
$$\sum_{1}*{n} f(x)$5
$5hprod_{1}{n f(x)3%
end{document }

@}

. sinx
lim =1

=

4

J
EM: flx)
1

H flz)

2

X

+ P01 voi cac dau ngoac ta nhap vao nhu binh thuong nhung véi ngoac nhon thi

phai nhap 1a hodc .
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Cac ki hi€u khac nhu thudc, khong thudc, 16n hon hodc béng, nhoé hon hoac b;’tng,
khéc, vudng goc, song song,...ta phai nhip vao bang cac 1énh twong tng nhu sau ching
han in, notin,...

\begin{document }

§ a \in X,(a+h)"2 \neq a"2+b"2 § a€ X (a+b)?#a®+b

\end{document }

Quan h¢ har ngoi.

Ban ¢6 thé c6 duge cic ki hién nguge lai titong g vai cac ki hiéu 6 day
biang cach thém vao tién té6 \not trude Iénh titong /mg.

27 X > > = =
< \leq or \le > \geq or \ge = \equiv
< \l1 > \gg = \doteq
< \prec =~ \succ ~ \sim
= \preceq = \succeq ~ \simeq
C \subset D  \supset ~ \approx
C \subseteq 2 \supseteq = \cong
C \sqgsubset * 1 \sqsupset ®* ™M \Join*
C \sgsubseteq - \sqsupseteq ©< \bowtie
€ \in 5 \ni . \owns x \propto
+ \vdash 4 \dashv = \models
| \mid || \parallel L \perp
—  \smile -~ \frown = \asymp
¢ \notin # \neq or \ne

“Sit dung goi latexsym dé sit dung cac ki hién nay

‘documentclass[12pt,adpaper,oneside]{article}
husepackage[utf8]{vietnam}
\usepackage{amsmath}

‘usepackage{amsfonts} 1+ ( )
\usepackage{amssymb}
‘usepackage{graphicx} 14 (
‘begin{document }

$51+\ left (\Frac{1}{2}\right
£51+\ left(\frac{1}{2}\right
Yend{document }

55
.15

+ Hai 1énh left va right s& ty dong xac dinh kich thuéc cia ddu ngodc sao cho
phu hop nhét véi kich thude cua biéu thirc.

\begin{document |

$3\big (, \Big (, ‘\bigg (, \Bigg (35
end{ document | {( !

Cac lénh nay phai di theo ting cdp v&i nhau trong tudng hgp khong mudn dong
dau ngodc ¢ phia bén phai thi ta c6 thé dung l1énh right.

Tuy nhién trong mdt vai tinh hudng can ty xac dinh kich thudc cia cac dau ngoic.
Diéu nay duogc thuc hién boi cac 1énh big, Big, bigg, Bigg

d) Cac khoan trang trong cong thirc toan
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Cac khoan trang trong cic cong thirc toan hoc duoc LaTeX tu dong sip xép sao
cho phu hop nhat vi thé néu khong thue su rat can thiét, ding nén thay doi ngay nod dé
tranh lam mat di su trong sang cua tai lidu. Trong tinh hudng can thay doi ngay thi c6
thé dung cac 1énh sau , : ; qquad quad

e) binh li

Khi soan thao cac tai liéu toan hoc ta s& can soan thao cac dinh nghia, dinh li, h¢
qua,...va cac cdu tric twong ty. LaTeX hd tro thuyc hién viéc nay béng
1énh newtheoremenvnamecaption[within]

Trong do:

« Envbame 1a mot tir khoa ngan gon dé xac dinh “dinh 1i”
« Caption xac dinh tén goi ctua “dinh 1i” day la tén cta “dinh 1i” trong ban in
« Within xéc dinh viéc danh s6 cho “dinh 1i”

Lénh newtheoremenvnamecaption[within] phai dugc dat trong phan 1&i tua tac
la trude begindocument.

Sau khi khai bdo 1énh trén ta c6 thé dung cdc mdi truong ma ta vira méi dinh

nghia. Xem chi tiét trong anh minh hoa bén dudi

docusentclass[12pt, adpaper, oneside]{article}
.u:cpn;kase:utfﬂ:{.'.r'.".1—}

\usepackage{amsmath}

\usepackage|amsf 5}
wsepackage{amssymb]
wiepackage{graphicx}
\newtheorem{dl}{Bjnh Lli}[section]
\newtheorem{hq}{Hé qua}[section]

_

\begin{docunent =
section{Ss hoc} 1 So hoc
\begin{dl
Khéng tdn tal s§ ty nhidn ldn nhit Dinh li 1.1 Khding ton tar 56 fof nhién ldn nhat
1{dl
section{Bpi $8}
\begin{dl T
: 2 Daiso
end{dl . )
begin{hg Dinh li 2.1
nd [ hg - 2 ¥
 end! document Hé qua 2.1

f) Cac ki hi¢u in dam

Dé tao ra cac chit cai in dam trong cic cong thirc toan hoc chi can dung
1énh mathbf, dbi v6i cac ki hiéu thi dé in dam ta dung 1énh boldsymbol va ta ciing ¢6
thé in dam toan bd cong thirc toan hoc véi 1énh mathversionbold.

Lénh mathversionbold dat trudc va bén ngoai moéi truong toan hoc va cod cong
dung ké tir d6 vé sau va khi muén quay lai binh thudng ta dung 1énh mathversionnormal

\begin{document

‘mathversion{bold}

$x 1=\frac{-b+\sqrt{\Delta}}H2al$

fx_ 2=\t ac{-0-\sqrt| Delta}}{2a}$ 3 = I'n-uEI _ obeyE e bvE — JE
\mathversion{normal} | T ! o ) o T T h
fx 1=\frac{-b+\sqrt{\Delta}}{2a}$

§x_2=\frac{-b-\sqrt{\Delta}}{2a}$

\end{document |

12.1.2 Cac méi truwdng toan hoc co ban trong LaTex
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Tuong ty nhu ¢ phan trudc, ta can nap day du 3 goi 1énh sau amsmath, amsfonts,

amssymb. Tur day sau khi chinh stra cac

A , i i R ‘documentclass[12pt,adpaper,oneside]{report}
cong thirc toan hoc, chiung ta nén nap \usepackage[utfs]{vietnam}

dé}fdﬁ.ba,géilénhynéy. wusepackage{amsmath}

- . ‘usepackage{amsfonts}
a) Moi truong Math ‘usepackage{amssymb}

MOoi truong soan thdo toan hoc ‘usepackage{graphicxj

P . Ybegip{documen .
Math 1a mot trong sé nhitng moi truomg 0|00 Gl Aasekienthuc.com

toan hoc quan trong nhat va ciing ‘end{document}
thuong dugc dung nhat. Vi moi trudng nay cac cong thirc duoc dua vao ngay trong
moi trudong van ban.
Dé dung méi trudng math chung ta c6 thé ding mot trong ba cach sau
o Cach mot dung 1énh \beginmath...\endmath
« Cach hai dung cip dau ngoic (...)
« Cé4ch ba dung cip dau $...$

\documentclass[12pt,adpaper,oneside]{report}
\usepackage[utf8]{vietnam}
\usepackage{amsmath}

\usepackage{amsfonts}

\usepackage{amssymb}

\usepackage{graphicx}

\begin{document }

Phwang trinh bdc hai cé dang Sax*2+bx+c=2

quad 3 \neg 08 Phisfys trink Parchai e damg b b bty 0 0 #0

\end{document |

RS rang, cach thir ba 1a t6i wu nhit. Luu ¥ ring trong mdi trudong toan hoc nay
va trong cdc moi tudng toan hoc khac, ta khong can thém khoang trang trong quy trinh
soan thao ngoai trir khoang trang dung dé ngan cach cac lénh véi ki ty ngay sau no.

Chu y ta khong dugce nhap mot hang tring trong méi trudng toan hoc. Néu nhap,
LaTeX s& bao 10i.

b) M0i trwong Displaymath

Moi truong hién thi toan hoc displaymath ciing twong tu nhu méi trudong math
nhung ¢ moi trudng nay thi cac cong thirc toan hoc duwgc hién thi trén mot dong riéng
biét.

Dé dung moéi trudng displaymath chiing ta c6 thé dung mot trong ba cach sau
‘Wdocumentclass[12pt,adpaper,oneside ]{report}
\usepackage[utf8]{vietnam}
‘usepackage{amsmath}

\usepackage{amsfonts}
\usepackage{amssymb}
\usepackage{graphicx}
‘begin{document )

Phuong trinh dudéng trén cd dang

$5(x-a)"2+(y-b)"2=R"25%
\end{ document |

Phutang trinh dwimg tron o dang

(r=aPF+(y=>bF=R

o Cach m¢t dung 1énh begindisplaymath...enddisplaymath
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« Cach hai dung cap ddu ngoic|...]
« Cach ba dung cip diu $$...$$
Gitra hai moéi truong toan hoc math va displaymath ngoai su khac biét trén con
co mot sy khac biét quan trong ntra do 1a két qua bién soan cua cong thirc trong moi
truong soan thao toan hoc va moi truong hién thi toan hoc 1a khac nhau néu nhu ddi véi
moi truong soan thao toan hoc céac chi sb trén va dudi khong duoc déy ra xa cac ki hiéu
nhu gi6i han, tich phén,...khong 16n nhung condéi v6i méi truong hién thi toan hoc thi
nguoc lai.
c) MOdi trwong Equation
Moi trudong equation hiéu ném na 1a méi tredong mot phuong trinh hay mot cong
thire, n6 ludn duoc danh sb va hién thi riéng trén mot hang. Bé dung méi truong ta ding
Iénh beginequation...endequation

document
equation

- _T__ Mg Phuong trinh bic hal c6 dang a r? 4 br 4 ¢ L 1
e r-qua'tim

. Plurong trinh bée ba of dang axr® + be ¢ e+ d =10 (2
begin| equatilon

end [ equat ion
end [ document

i n | document

noindent M3 trubmg scgn théo todn hoe § Mii truimg soan thao todn hoe lim,_, == il ||'. flrx S FleY “I fix)
« ) o w N =g =
£+l F1Lafmy €15 Mad trsimg hién thi todn ho
il 1 "
1 Fix

W81 trubmg hién thi todn h \ sin z 2 - -
i i gn.:.. -l o. l.;c. fimy —— H[ LE: Zf.‘.n_l"lr

il

I document

Mic dinh sb thir ty cia phuong trinh duoc hién thi sat bén phai va chang ta ¢o
thé dung 1énh tag...dé gan cho né mot tén goi bat ki. Néu chiing ta muén soan théo vin
ban thong thudng trong moi truong toan hoc chiing ta phai dung 1énh text...

in(document

B+ o=k
o[ =i

At Skt Jecn+d=
end | gather ar® + br 4
end [ document

d) Moi trwong Gather
Moi trudong gather 1a mot trong cidc moi trudng c6 thé hién thi nhom cac cong
thire ma mdi cong thirc nam trén mot hang riéng biét. Cac cong thirc nay hién thi trén

\begin{document}

3

y = “left\{ ‘begin{array}{lcr}

¥ & “Ztext{ nEu }x > 8\\ P néur =10
¥*2 B ‘text!{ néy }x= a "

: Ve 8 \\ i r newzr=I\)
@ & ‘“text{ néu }x < @ : .
end{array} ‘right. 0 neu r < 0
3

‘end{document}
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nhirng hang song song va dugc canh gitra.

Trong méi trudng nay cac cong thirc riéng biét duoc xudng hang véi lénh \, cong

thirc cudi cing trong méi treong khong cé 1énh \, mdi hang dugce danh sé tuy dong tur
khi c6 1énh notag trudc 1énh \.
Cht ¥ khong duoc phép c6 mot hang trang trong méi trudng nay néu co6 LaTeX

s€ bao loi

e) MOdi trueong Align

\documentclass|12pt,adpaper, oneside | {report)

\usepackage[utfB]{vietnan)
\usepackage({ansmath)
\usepackage{amsfonts}
\usepackage({amssymb)
\usepackage{graphicx}

3

Phuomg trinh § x"2¢2x-3=8 § ¢6 nghide 1b

begin{align

A, 1,26 &8, 2,38 &C. 3,48 8D 1,

end|align
end | document

Phatong trinh =° + 2x () cb nghiém la

Al

J

Moi truong align duge ding dé sip cac biéu thirc toan hoc thanh nhiéu cot. S6

cot bi Giam boi dd rong cua trang giay va khoang cach gitra cac cdt dugce di€éu chi mot

cach tu dong

f) MOi trwong Array

Moi truong
array la mdt moi
truong gidng theo cot,
moi truong nay s€ cho
phép chung ta tao céc
mang va n6 lam viéc
nhu moi1 truong bang.
Lénh \ duoc dung dé
ngat hang. Mbi truong
nay c6 do tuy bién rat
cao néu ching ta biét
cach dung khéo 1éo n6
c6 thé thay thé cho
moi trrong matrix va
case

\begin{document}

$ \begin{vmatrix
1828&3\\
38485\\
S&68&7

end{vmatrix} $

\end{document)

J

\begin{document}

$ \begin{Vmatrix}

1&2&3\\
3&485\\
S&6&7
end{Vmatrix}
\end{document)
\begin{document ]
$ \begin{Bmatrix}
1&28&3\\
3&48&5\\
S&6&7
\end{Bmatrix} $
\end{document )

g) MOi trwong Matrix
Moéi truong matrix cho phép chung ta tao ra cac ma tran, cac dinh thuec,...mot cach

1

:i'
5
7
3
H
7
2 3
1 5
6 7

nhanh chéng. Ngoai méi truong matrix dé tao ra mot ma trin ta con cd cac moi
trudng pmatrix, bmatrix, vmatrix, Vmatrix va Bmatrix chirc nang chi tiét cta tirng

moi trrong chiing ta xem anh minh hoa bén dudi
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Chu y cac mdi truong nay la cac moi trudng toan con vi thé ching ta can cho né

vao mot moi truong toan khac chéng han moi truong soan thao toan hoc $...$

\begin{document}

%

\mathbf{A} =

ft( ‘\begin{array}{ccc}
1 &2&37\
283 &40\
3E4E5
.end{array}
b4
‘\end{document }

\1e

- 5
right)

+ Moi truong vmatrix
+ Moi truong Vmatrix
+ Moi truong Bmatrix

\begin{document}
% ‘\begin{matrix}
1E2E3\\
3B485\)
SE&EET
‘end{matrix} %
end{document}

‘begin{document}
% ‘\begin{pmatrix}
1E283\\
3B4RE\N
CEERT
‘end{pmatrix} %
‘end{document }

\begin{document}
% \begin{bmatrix}
182831\
3B4RS\N
5&6&7
\end{bmatrix} %
‘end{document }

h) MGi trwong Case

\begin{document }

5.

f(x) =

begin{cases}
18\text{néu } x<@ \\
sl text{néu } x=@ \\
-18\text{n&u } x»@
end{cases}

Tq

\end{document }

12
2 3
3 4
flz)=

+ Moi truong
matrix

+ Moi truong
pmatrix

+ Moi truong
bmatrix

—_
]
o

6T

nen xr < 0
nén r =0

l nénz =10

Moi truong case 1a mot mdi truong toan con dic biét co ich trong truong hop

chung ta can dinh nghia cac ham c6 nhiéu cong thuc khac nhau ing vé1 nhitng tap xac

dinh khac nhau

12.2. Soan cong thirc toan hoc bing LaTeX® trong Word 2019

8 Cha dé ctia LaTeX la Leslie Lamport mot nha khoa hoc may tinh tai ba. Ong da phat minh ra LaTeX dua trén
nén tang ctua TeX nhung d& dung hon rat nhidu. Ngay nay LaTeX duoc dung rong rii boi nhirng ngudi soan thao
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12.2.1 Dung cii phép ciia Latex dé soan cong thirc toin trong Word

Viéc soan thdo cong thirc todn hoc trong Word 1a mot viéc kha phién phuc. N6
khong qua khé khin nhung s& ton rat nhiéu thoi gian va cong st .

Nhiéu khi, tuy 12 biét dung LaTeX dé soan thao cong thirc toan hoc, tuy nhién vi
mot vai 1i do khach quan ta van phai soan thao cong thirc bang Word, hoic 1a dung
MathType dé hd trg nhung van mat nhiéu thoi gian.

Phan nay giup ta co thé tip soan thao coéng thirc toan hoc bang LaTeX trong
Word 2019.

a) Nhuwoe diém cia Latex trong Word 2019

s of Sce «C0Ong thirc duogc soan ra khong duoc dep
A=mr nhu dwgc soan thao bang mot hé théng LaTeX
chuyén nghigép.
Binomial Theorem «Mot vai cong thic va ki hiéu chua dugc
(x+ﬂ)“=Z( ; ho tre. . e b o L
P -Khong xuat hién goi y khi soan thao gay
«Phai ghi nh¢ cac ki hiéu toan hoc va cac
dong Iénh.
Fourier Series «Chi kha dung véi phién ban Word 2019.
- - b) Soan thio coéng thic trong hoc bing
flx) = ay+ Z{n cos—— + by, sin~— A -
L LaTeX ngay trong Word (phién ban 2019
tro 1€n)

+ Buée 1: Chlng ta vao Insert => chon Equation. (ciing c6 thé dung phim tat Alt + =)
O nhap cong thirc Type equation here xuat hién. Va ta hdy nhap cong thirc theo
chuan LaTeX vao day.

E{x_-l =\fr

~b+ VA

=7,

+ Bwéc 2: Nhan phim Space va cong thirc s& ty dong duoc chuyén doi nhu thé nay.
Trong mot vai truong hop cong thiac khong tu chuyén doi thi ta hiy
chon LaTeX trudc. Sau d6 nhdp cong thuc vao va chon Convert => chon Current
Professtional 1a dugec.
File ~ Home Insert Design  Layout  References  Mailings  Review  View clp  ABBYY FineReader 12  Fouit Reader PDF Design

e x [,

Equation - Unicode {_3"
B Ink Equatior| 10 { F LaTeX

X

X
Cornwert 2 | | o [ Al ¥y nillo 8 b o Fraction Secript Radical Integral
e Text 2 - = = || - .

Taols Conversions f Symbals

chuyén nghiép. Pac biét 1a sinh vién, gido vién, giang vién cac truong DH... coi LaTeX nhu mdt cong cu soan
thao van ban khong thé thiéu duoc.
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b) Céch chinh sua va dinh dang cong thuc toan hoc

Khoéng gidng nhu soan thao vin ban thong thuong. Viéc soan thiao cac cong thirc
toan hoc bang LaTeX dé& nay sinh 18i hon. Ldi kha ning 1a do chil quan ciia ngudi soan
thao hoic 14 16i khach quan cta chuong trinh.

11:1 = frac — b+\l’32a!

Thuong gip nhét 1a 18i chil quan ciia ngudi soan thao cé thé 1a do

nhap sai 1énh hodc cau 1énh khong duoc chuong trinh hé tro. Gap

_ —b+VA

= 2a

phai 18i nay ciing 12 diéu binh thudng dic biét rat hay gip d6i vai
nhirng chiing ta 1an dau tién dung cach nay.

Dé chinh stra dugc cong thirc ching ta hiy thyc hién nhu
>au. ; ;_zlu _ Professional 5
ﬂx_l —\frac{-b +\sqrt\Delta}{2a} [} + Budc 1: Chon vao [l

cong thuc can chinh e

™  Save as New Equation... )
sua.

[N + Bwée 2:Nhay chudt vao “dau tam
giac” => chon Linear.

Professional
Linear

All - Professional

All - Linear

Change te Disphay

+ Bwée 3: Tién hanh chinh sira va sau khi
chinh stra xong ta nhay chudt vao “dau tam
giac” => chon Professional 1a dugc.
Con vé dinh dang cong thuc thi cdch dinh dang nhu ddi v&i mot van ban thong

thudng ngoai trir phong chir 1a khong duge hd tro.

—b + /B Chi nénNdin? dang cong thtc khi n(')o khﬁ‘ng f:(‘)n 16i, néuq co 10i
Xy = _ ma chung ta van c¢o dinh dang thi khi chuyén vé ki¢u Linear dé chinh
o stra s& rat kho khan vi ma 1énh rat ruom ra.
c) Danh sach cac ki hiéu toan hec

+ C&c a \hat{a} @ \check{a} a \tilde{a} @ \acute{a}
dau trong Am a \grave{a} a \dot{a} @ \ddot{a} @ \breve{a}
trong ché o & \‘varfal @ \vec{a} A \widehat{i} A ‘widetilde{A}
soan thao toan hoc.

+ Céc chir cai Hy Lap viét thuong.

& “alpha & AMtheta oo v “\upsilon
TI‘Ol’lg tét Cca 7 ‘\beta ¢ “wvartheta T  \pi ¢ ‘\phi
L 1A v \gamma ¢t \iota w \wvarpi ¢ \varphi
cac ki hi¢u d ‘M\delta &  \kappa ¢ A\rho vy wchi
toan hoc ¢ ¢ ‘\epsilen A \lambda @ “\warrho th \pei
trén gén nhu £ Avarepsilen pu ‘\mu o \sigma w Zomega
ddu va { \zeta ¥ \nu ¢ \warsigma
cu van n M\eta £ N\xi T \tau
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hanh tét v6i nén tang cuia Word. Tuy nhién cac ki hiéu trong cac ban sau 1a khong kha
dung véi Word. N6 chi kha dung véi cac trinh bién dich va trinh soan thdo LaTeX
chuyén nghiép nhu Basic MiKTeX va TeXstudio ma thoi.

Phwong trinh bac hai ¢ dang ax®* + be +c=0véia # 0

A = b* — 4ac
. C s Ay a —b+VA -b-va
e A > 0 phwong trinh c6 hai nghiém phan biét x; = e 2=,
¢ A = 0 phwong trinh ¢6 mot nghiém kép x; = x5, = :—:

e A < 0 phwong trinh v nghiém
d) Mot vai cong thirc toan hoc thuong gap
e) Vidu minh hoa
Phuong trinh bac hai ¢6 dang ax"2+bc+c=0 véi a neq 0:
Delta = b"2-4ac
e Delta > 0: Phuong trinh c¢6 hai nghiém phén biét x_1=frac-b+sqrtDelta2a,
x_2=frac-b-sqrtDelta2a
o Delta = 0 : Phuong trinh c6 mot nghiém kep x_1=x_2=frac-b2a
o Delta < 0 : Phuong trinh v6 nghiém.
12.2.2 Hb tro¢ tir Online LaTeX Equation Editor

x*2,x 1 x%x
xMyz) x_{vz) 2, Xy
\sqri{x}\sgre[n]{x]} Ve Vx
\overline{a + bi},\underline{a + bi} a+ bi,a+ bi
6
\overbrace{a + b+...+z}*{26)}\underbracef{a + b+...+z}_{26] a+b+-+z,at+th+-+z
26

\vec{al d
\lim_{x \rightarrow a} f(x) lim f (x)
\frac{a}{b} %
\sum_{x = 1}*n f(x) Z £(x)

sl
\prod_{x = 1)*n f(x) [Tre

Ilt:.
\int_{a}*{b} f(x) f f(x)
\begin{pmatrix}1&283\\1&2&3\end{pmatrix) (239

1 2 3
Veft|\begin{matrir}1&28&3\\18&2&3\\ 1&2&3\end{matrix}\right} T2 3

I 2 3
Vefe\[\begin[matrix} x& + &2y& = &3\\ x& + &2y& lx + 2y = 3

= &3 \end{matrix}\right. x + 2y = 3

a) Online LaTeX Equation Editor la gi?

Ta nén 1am gi khi gip phai mot cong thirc toan hoc rat la. Sau khi da thir rat nhiéu
cau 1énh ma van khéng sao c6 dugc cong thirc nhu ¥ mudn (khong bién dich sang PDF
duoc); 1am gi khi cong thire ta gd cir 16i trong khi da stra di stra lai rat nhiéu lan ?
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Online LaTeX Equation Editor chinh 1a giai phap cho ric réi nay. Chung ta hiy
dung trang Online LaTeX Equation Editor dé nhip coéng thirc toan hoc vao nhu kiéu
chang ta dung Equation trong Word. Sau d6 xuit mi 1énh ra rdi dan vao Word 1a xong.

+ Bwéce 1: Chung ta truy cap vao trang chu cua Online LaTeX Equation Editor

LT 0o o QTS v reeaees v X0 XS

e Uprigit 00 ENDE R0PEZ BN CO @@ & ==
q INE DIRZ BE CF 58 B =5

ZE NI QN 2228 DA == =)

+ Bude 2: Sau d6 chung ta nhap cong thirc toan hoc vao 6 Nhap céng thirc toan
hoc vao hop nay.
+Bwée 3: Tiép tuc chon vao dau “tam giac mau den” => chon dinh dang xuét ra
la LaTeX => sao chép ma I¢nh va dan vao Word 1a thanh cong.

Nhé x6a bo diu [ va ] néu c6 sau khi dan vao Word. Tuy nhién, khong phai moi
mi cong thirc trong Online LaTeX Equation Editor déu dugc Word hd trg. Trong truong
hop nay thi phai soan theo kiéu truyén thong 1a ding Equation hoic MathType..

b) Mot vai chi ¥ ching ta can biét
. Tranh viéc soan mot cong thic nira nay nia kia. Tuc la trong mot cong thirc
chung ta vira dung Equation vira dung LaTeX
. c6 thé dung té hop phim tat Alt + = dé goi nhanh
0 nhap cong thuc Type equation here ra.

Nhu vay, ta ¢ dugc lam quen budc dau véi soan thao cong thirc toan hoc theo
chuan LaTeX. Tuy chung ta dang soan rit chdm va cham hon ca khi ding Equation.
Nhung chung ta hoan toan yén tim vi d6 khong phai 1a van dé. Chung ta can c6 thoi
gian dé 1am quen va thudc duoc cac ma 1énh twong ng vai tirng cong thire khi d6 chiing
ta chac chan s& thanh cong.

Bx_1 =\frac{-b +\sqrt{A}}{2a}
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https://www.codecogs.com/latex/eqneditor.php

CHUONG 3. PHAN MEM SOAN THAO ~
- THIET KE TRINH DIEN BAI DAY (TT)

BAI 13. SOAN THAO VAN BAN TOAN BANG HE THONG TEX (TT)
A. Muc tiéu bai giang, yéu cau:
Bai giang nay thuc hanh soan thao mot vin ban toan hoan chinh c6 mau san: Mot dé
thi ty luan, mot dap én cua dé thi tu lugn, ...
B. N¢i dung bai giang
C. Bai tap/ thuc hanh
Soan Tex cac van ban toan (c6 trong phan phu luc)
1) Dé thi toan THPT Qudc gia nim 2014, 2015.
2) Soan dap an twong ung
Huéng din:
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CHUONG 3. PHAN MEM SOAN THAO ~
- THIET KE TRINH DIEN BAI DAY (TT)

BAI 14. SOAN THAO VAN BAN TOAN BANG HE THONG TEX (TT)
A. Muc tiéu bai giang, yéu cau:
Bai giang nay thuc hanh soan thio mot vin ban toan hoan chinh c6 mau san: Mot dé
thi ty luan, mot dép an cta dé thi ty ludn, ...
B. N§i dung bai giing
C. Bai tap/ thuc hanh
Soan Tex cac van ban toan (co trong phan phu luc) gom:
1) Ba trang van ban cua bai bao khoa hoc.
2) Chén hinh anh trong Latex va cac 1énh danh sé phwong trinh, danh sb hinh anh

Hudéng din:
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CHUONG 3. PHAN MEM SOAN THAO

- THIET KE TRINH DIEN BAI DAY (TT)
BAI 15. TRINH CHIEU & TRINH BAY BAI BAO CAO KHOA HQC

A. Muc tiéu bai giang, yéu cau:

Soan dugc mot san pham trinh chiéu hoan chinh (st dung I6p Beamer cua Texstudio)

B. N¢i dung bai giang:

Ngoai kha ndng tao ra cac tai li¢u khoa hoc va toan hoc co chat lugng ban in rat
cao. LaTeX con cho phép cho chung ta tao ra cac bai trinh chiéu twong tw nhu chwong
trinh PowerPoint cia Microsoft. Ngoai ra, cac bai trinh chiéu tao bﬁng LaTeX dac biét
phu hop dung dé bao co trong cac hoi thdo, hoi nghi khoa hoc,...

Khuyén dung cac goi 1énh Beamer, Powerdot, Prosper, Pdfscreen dé trinh bay.
Bai giang nay hudng din tao mot bai trinh chiéu véi goi Beamer.

15.1. So lwgc vé goi Beamer
Khi lam trinh chiéu bang goi Beamer d
- Beamer nhu mdt 16p thay vao

cho cua article
Yuseth

em lai nhiéu ich lgi nhu:

“documentclass[1lpt]{beamer}
‘usepackage[utf8]{vietnam}
‘usepackage{lmodern}

eme{default}

- Mbi trang duoc thuc hién

trong mgt moi trudng frame

- Nhiéu c4ch thé hi¢n thanh tiéu

dé va cac ki hiéu nhu trong

LaTeX

- Hd tro nhiéu hiéu tng

Mot mau trinh chiéu don gian
v6i gbi Beamer thuong nhu thé nay:

Diung TeXstudio dé soan thao
thi ta c6 thé vao

‘“begin{document}
‘author{Nguyé&n Minh Nhit}
“title{Huwdng din 1am trinh chifu véi LaTeX}
¥hvsubtitle{}
vinstitute{}
vdate{}
\subject{}
\setheamercovered{transparent}
th\setbeamertemplate{navigation symbols}{}
“begin{frame}[plain]
maketitle
‘end{frame}

oA af 5P P aR

\begim { kams }

Wizards => chon Quick ::nj“{‘iigiii}
Beamer Presentation... => mot hp ‘end{document}
g 1 ~ | thoai xuat hién nhu hinh bén dudi ta
" :: tily chinh néu thiy cin thiét =>
O There Is No Largest Prime Numoer chon OK
= =..h,-d.m..;.1 | « Theme: Chon céac cha dé cho bai
S . ——— trinh chiéu
=3 3T ntarmasional Symguosie on Prima Nurmbers

» Typeface Size: Chon kich thudc
phong chir

=] e

mi néu soan thao bang tiéng Viét thi chon utf8
. Author: Nhap tén tac gia
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« Titles: Nhap tiéu dé cia bai trinh chiéu
Sau khi chon va nhap xong, chon OK thi s€ thu dugc mot doan ma trinh chiéu nhu
hinh mic khéc can chinh lai dong tht hai nhu hanh usepackage[utf8]vietnam va x6a
dong thtr ba di tuc 1a dong usepackage[T1]fontenc
Chu y trong lan bién dich dau tién chuong trinh nhiéu kha ning s& xuét hién thong bao
thiéu goi 1énh Beamer thi ta chi can cai dat goi 1énh nay vao 1a duoc cac 1an bién dich
sau s& khong xuit hién thong bao nay nira.
15.2. Tuy chon cua l6p Beamer
Lénh documentclass[<tlly chon>]beamer vé co ban ¢ cac tiy chon sau:
. slidestop dit tiéu dé bén trai goc trén
 hyperref=bookmarks=false lam muc luc cho tép *.pdf
« 8pt, 9pt, 9pt, 11pt, 12pt, 14pt, 17pt, 20pt cac tuy chon c¢& chir cho van ban
15.3. Phan khai b4o dau tai liéu
Pé khai bao tiéng Viét ta co thé dung lénh usepackage[utf8]{vietnam}
Khai bao giao dién c6 rat nhiu giao dién nhu Berkeley, Warsaw, Dolphin,
Montpellier,....
Ta dung  Iénh usetheme \aythor{Nguyén Minh Nhyt}

<giao di¢n> \title{Huéng din 1am trinh chidu véi LaTeX}
Khai bao trang bia, ta co \eginiframe}[plain]
\maketitle

thé dung doan mai sau: \end!{ franie]
Trong do:

o author... khai bao tén tac gia.
o title... khai bao tiéu dé ciia
bai trinh chiéu.

o beginframe[plain]...
endframe Tao modt  khung

(trang) trinh chiéu.

Huding dan lam trinh chiéu vdi LaTeX

« maketitle tao tiéu dé. Nauyin Minh Nhut
Mait khac, c6 thé khai bao thém
cac th(’jng tin sau: Mgay 6 thing 7 ndm 2018

« subtitle khai béo tiéu dé phu.

« logo khai bao logo.

« institute co thé hiéu 1a khai bdo tén co quan, t6 chirc.

o date khai bdo ngay thang nam.

« subject khai bao chu dé.

Sau khi khai bao xong ta bién dich thtr va day 1a két qua voi giao dién llmenau
15.4. Khung trinh chiéu va tiy chon
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MJi trang trinh chiéu dugc dinh dang trong mot cai khung va c6 thé dung lénh
hodc méi truong dé tao mot khung (trang) trinh chiéu. Moi trudng dé tao trang trinh
chiéu 1an luot: \begin{frame]
beginframe[<tity chon khung>] \frametitle{Gidi thiéu}
frametitle<tiéu dé cua trang> \end{ fcame |

. , . oz \end+ docuifent |
<ngi dung cua trang trinh chiéu> ' '
endframe
G6i 1énh Beamer cung cip cho ta cac tuy chon khung nhu sau:

« allowframebreaks cho phép ngit sang trang sau.

o shrink c6 dan ndi dung sao cho phu hgp véi mot trang.

« squeeze nén vin ban sao y cho vira véi chiéu cao.

15.6. Hiéu wng 1at trang trong LaTex

e Mac dinh lat trang binh thuong

« beamertemplatetransparentcoveredhigh ciac dong mé thi md nhan chudt thi

hién ro.

- beamertemplatetransparentcovereddynamicmedium giong nhu trén nhung rd
ra dan dan. Céc 1énh nay phai duoc dit trong phan 101 twa tirc 1a trude begindocument.
15.7. Hiéu tmg mé cac doi twong trong LaTex

o transblindshorizontal hiéu trng man hinh trai doc.

o transsplitverticalin hi¢u tng man hinh trai ngang.

Cac 1énh nay phai dugc dat sau ‘\begin{frame;
énh beginirame et et T
15.8. Céc khéi viin bin dinh nghia sin :;:;'r;‘gl;;j:;m .:

Go61 1énh Beamer cung cap cac
khung dugc dinh nghia sin nhu cac moi truong, cac moi trudng nay cé tinh che lap dé
lat ra va mau thuong phu thudc vao mau cua trang.

« Cac méi trudng theorem, corollary, definition c6 mau theo khung cau tr(c.

e Méi truong examples c6 mau xanh.

« M6i truong block khung mau nhu tiéu dé.

« M6i truong alertblock d6i mau khung véi tiéu dé.

15.9. Chia cgt trong mot trang

minipage | {5om)
block){.. .}

bleck
[ minkpage

sinipage | |5Scn)
block){...]

blosk
winipage N

C6 thé dung moi truong beginminipage. ..endminipagedé chia cot chi tiét xem
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anh bén dudi.
15.10. Lénh dirng tirng budc tirng bwée chi tiét xem anh bén dwéi.
15.11. Thay ddi ngay mau chir trong LaTex

Dé thay d6i ngay mau chit, c6 thé dung cu truc <+-| alert@+>

\begin{itemize} 15.12. Méi truwong dinh li
“item <+-| alert@+> Ngus trung vo fou Goile ~ 4 v 2
. . 01 lénh Beamer da dinh nghia san
digc v hpa, ; 1 g

Vitem <+-| glert@+> P81 thi lugng tidy  cho ta cdc moi truong nhu theorem,
i ha? - . Y
%&W| alertfi+> Nhan hudng song tidn lemma, corollary,...mdac khac n6é dcu

khan minh nguy&t, o hién thi 1a tiéng anh cht khong phai la

Vitemo<s | alect@id: Nouyds' téng snng ] AT , z .2 .

khich Kiam Tl gie. dinh 1i, b6 d€, hé qua.Mudn hién thi dugc
‘end{itemize}

tiéng Viét ta phai bo dinh nghia ciia goi
Beamer bang cach cho vao tuy chon documentclass[notheorems]beamer va tién hanh

dinh nglﬁa lai cac 1énh nhu sau ‘documentclass[notheorems [{beamer}
) , ‘usepackage[utf8]{vietnam}
newtheoremtheoremBPinh [i \usepackage{lmodern}
newtheoremlemmaBo dé \usetheme{Ilmenau} )
“newtheorem{theorem}{fBinh 1i}
newtheoremcorollaryHé qua \newtheorem{theorem}{Binh 1i}

“newtheorem{corollary}-{Hg qua}

Cha y Khong can dinh nghia lai moi
truong proof ma dung ludn véi tuy chon beginproof[ Chirng minh]

“begin{theorem} . -
Dinh li

Yend{ theorem)

Wbegin{lemma ) Content--.

Send{ Lemma | 2 =

Wbegin{corollary) Bo de

\end{corollary) content...

Hé qua

content...

Sau khi dinh nghia lai ban van ding cac mdi trudng niay nhu binh thuong bang
1énh beginmdi truong...endmdi truong

Néu muén danh sé dinh 1i thi thém 1¢nh:

setbeamertemplate theorems[numbered] vao phan 10i tua va dinh nghia lai cac
lénh nhu sau:
15.13. mgt vai giao dién ciia goi Beamer
Goi 1énh trinh chiéu Beamer cung cép cho ta rat nhiéu giao dién minh xin giéi thiéu qua
mot vai giao dién nhu sau
+ Giao dién AnnArbor
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+ Giao dién Antibes
+ Giao dién Bergen
+ Giao dién Berkeley

Dinh i 1.1
content...

Tuy nhién dung nén

tuy chinh qua nhiéu trong

content...

quy trinh soan ‘théo vi khi T
lam nhu vay nhiéu khi ban s€ content...
lam mat di sy “trong sang”
cua tai liéu ma thay vao do
ban dé cho LaTeX tu dong diéu chinh
C. Bai tap/ Thuc hanh

1) Soan mot bai giang mon toan (dai sd, hinh hoc, giai tich) chuong trinh toan
phd thong bang trinh chiéu 16p Beamer.

2) Soan mot bdo cao khoa hoc/ dé tai/ luan van/ luan an bﬁng trinh chiéu 16p
Beamer.
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