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Khép dit liéu bang ham sb giai tich

Pat van dé: Trong nhiéu trudng hop sau khi do dac dit liéu thue nghiém, ching ta muén tim hiéu xem
cac dai lugng vat Iy vira thu dudc bién ddi theo quy luét nao. Lic nay ta cé thé st dung phuong phap
ban thuc nghiém, tim cach so sanh dit liéu ciia ching ta véi mot ham sb dude cho duéi dang biéu thic,
thuong c6 dang quen thudc nhu duong thang, parabol, da thic bac cao, ham mi...

Ngoai mét s6 phan mém chuyén dung gitp thuc hién cidc muc dich trén, ta ciing c6 thé dung Microsoft

Excel, mot phuong tién kha phé thong dé xit ly dit liéu.

1. VE PO THI

' AY 14y mot vi du dién hinh, qua thi nghiém

' khao sat chuyén dong thing ctia mot

#L vat, ta thu dude dit liéu su phu thudc caa
van toc vao thoi gian luu vao bang di liéu nhu
hinh 1.
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Hinh 1: Dt liéu thuc nghiém

Pé ¢6 phan anh truc quan, ta dung do thi phu
thudc v(#) ciia van tbc vao thoi gian. Chi can lua
chon vung dit liéu ctia thoi gian ¢ va van toc v,
sau do6 vao Insert - Scatter - Scatter with Markers.
Nhat dinh phai lua chon kiéu do thi c6 Marker vi
chinh cac diém nay dién ta truc tiép cac gid tri thuc
nghiém. D6 thi sé c6 dang nhu hinh 2.

II. DU DOAN DANG HAM

Moi dai lugng vat Iy trong diéu kién nhéat dinh sé
bién d6i theo quy luat néq d6. Mot mét ta can dua
ra nhan dinh téng quan vé quy luat bién déi: tang,
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Sy thay ddivén the theo thoi gian v(t)
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Hinh 2: D6 thi vira dung dugc ti dit liéu

giam hay gan nhu khéng d6i? Néu ting thi ting
déu din theo quy luat tuyén tinh, ting theo ham
luy thua, hay tang theo ham ma? Sau khi dua ra
két luan téng quan, ta dung ham sb c6 dang biéu
thitc dé so sanh va tinh toan tiép theo.

T d6 thi v(t) 6 hinh 2, ta thiy rang vat c¢6 xu
huéng chuyén dong thang bién d6i déu, cu thé 1a
nhanh dan déu, bdi vi van toc tang lén mot cach
déu dan theo thoi gian. No6i cach khac, vat dang c6
xu huéng chuyén déng véi gia toc khéng d6i. Theo
ly thuyét do thi v(¢) ctia vat chuyén dong théng
bién d6i déu phai cé dang mét dudng théng, véi do
dbc bang dung gi4 tri caa gia tbc:

Lo
At
Vi vay ta sé dung mot dudng thang c6 phuong trinh
dang:
y=ax+b

dé so sanh véi dd thi thuc nghiém hinh 2. Dé thay
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rang hé s6 géc a chinh 1a téc o bién d6i cta van
toc, hay gia toc ctia chuyén dong.

III. KHOP HAM

Sau khi dodn nhén quy luat bién thién cta dit
liéu, cu thé trong vi du trén 1a quy luat tuyén tinh
y =ax+b, ta can tinh toan cac tham sb c6 mat trong
biéu thiic ham sb.

Néu tién hanh khép ham bang tay, tit do thi trén
gidy, ta vé mot dudng thang di qua cac diém dit liéu
mot cach trung binh nhéat c6 thé. Sau dé hé sb géc
a dudc tinh qua cong thic:

_ Ay
a= Ax .

Con 6 day ta khép ham bing mdy tinh. Phan
mém sé tinh toan cac tham sb a va b bang phudng
phap binh phuong t6i thiéu, roi sau dé méi vé
duong thang dé khép véi db thi thuc nghiém. Chi
can nhép chudt phai vao d6 thi can khép ham, chon
Add Trendline nhu hinh 3.
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Hinh 3: Chén duong khép dit liéu

Trong muc Trendline Options miéu ta trén
hinh 4, ta chon loai quy luat da du doan. Cé nhiing
lua chon sau day:

- Exponental: ham mi dang y = ae®*

- Lineal: ham tuyén tinh dang y=ax+b
- Logarithmic: ham loga dang y=alnx+5b

- Polynomial: ham da thdc dang y = a,x" +
@n_1x""1+...+ag, v6i n - s6 bac (order) ctia da thic.

- Power: ham lu§ thita dang y = ax®

Cu thé trong vi du trén ta can chon dang duong
théng Linear dé khép ham, déng thsi chon chic
nang Display Equation on Chart dé hién thi biéu
thic ham sé 1én trén d6 thi.

Format Trendline ? X

i e Trendline Options

Line Color Trend/Regression Type
Liie: e ot () Exponential
Shadow

J @ Linear

J O Logarithmic
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i "] D Moving Average Period: |2 =
Trendline Name
(@ Automatic : Linear {(Series1)

() custom;
Forecast

Eorward: 0.0 periods
Badeward: (0.0 periods

Setlntercept = |0.0
Display Equation on chart
[[] Display R-squared value on chart

Close

Hinh 4: Lua chon dang duong cong
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IV. PUA RA NHAN DINH

Sau khi thu dude dang ham so sanh véi day du
céc tham sb, ta da c6 thé dua ra két luan cu thé vé
quy luat bién déi cta dai luong vat 1y dang khao
sat. Néu duong khép c6 hinh dang phu hop, 6m
theo dang bién thién cta thuc nghiém, ta cé thé
néi rang quy luat bién thién da du doan 1a phu
hop va xac dang. Ngoai ra, cac tham sb trong biéu
thitic ham khép ciing néi 1én mét vai dac tinh cua
su bién thién.

Quay lai vi du trén, tit két qua khp ham ta thay,
van toc ctia vat c6 xu hudng thay déi theo quy luat:

v =0.0841¢+0.0198,
trong dé hé sé géc 0.0841 thé hién d6 16n cta gia
toc. Noi cach khac nhg tinh toan trén ta da suy ra

dudgce rang vat chuyén dong nhanh dan déu véi gia
toc a = 0.0841m/s2.

V. KHOP HAM CO PIEU KIEN

Gia st ta can vé d6 thi s(¢) cia quing dudng
theo thoi gian, cling 1am thao tac chén do thi Menu
Insert - Scatter - Scatter with Markers, dé dang
thu dudc két qua nhu hinh 6.
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Hinh 6: Db thi quing dudng theo thoi gian

C6 thé doan nhan ring, quang dudng vat di dudc
¢6 dang mot duong cong bac hai, tuong dng véi
phuong trinh chuyén dong thang bién déi déu:

1 9
s=30+v0t+§at .

Hay tim m6t ham dang:
y= ax’+bx+ec
dé so sanh véi dit liéu s(¢). Ta tién hanh khép ham

bang chitc ning Add Trendline véi lua chon Poly-
nomial - Oder 2 dé c¢6 dudc két qua nhu hinh 7.

Do thi quang dudng theo thai gian s(t)
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¥y =0.0421x> + 0.0163x - 0.0004

Hinh 7: Két qua khép ham thong thudng bang
cung parabol

Qua thuc do thi s(¢) c6 dang mot cung parabol
bac hai. Tuy nhién cung nay khéng di qua gbc toa
d6 vi c6 hé s6 tu do 0.0004. Bay gis ta mudn dung
mot cung parabol phai di qua gbc toa d6 nham thé
hién rang, vat bat dau di chuyén tit ding vach 0.
Ta hiéu chinh bang cach vao Trendline Option,
thém Set Intercept = 0.0 (hinh 8). Két qua khép
ham cudi cung thé hién trén hinh 9.
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Format Trendline ? X

| . . ;
[ Trendline Options

Line Color Trend/Regression Type
tne Sty () Exponential
Shadow
O Linear
Glow and Soft Edges
() Logarithmic
(® Polynomial Order: |2

O Power

(O Moving Average Period: 2 =3

Trendline Name

@ Automatic : Poly. (Series1)

O Custom:

Forecast

Forward: periods
Backward: |0.0 | periods

¥ setIntercept = |0.0
Display Equation on chart
[] pisplay R-squared value on chart

Hinh 8: Lua chon dutng da thic bac hai di qua
diém (0,0)
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Hinh 9: Két qua khép ham bang cung parabol di
qua goc toa do
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