Mgthl Excerci,ses
BAI TAP TOAN I
Chuong 1

1. Viét ménh dé tuong duong logic véicac ménh dé sau bang cach sir dung NOT, AND va OR

1) (p—aq) 2)(p—>q)—>p
2. Biéu thi cac toan tir IFF, XOR, NOR, NAND qua qua toan t&t NOT, OR .

3. Chirng minh cac ménh dé sau 1a hing ding.
a) [K/\(A\/C)]—)C.
b) [(A—>B)A(B—C)|>(A—C)

4. Trong c4c ménh d¢ sau, ménh dé ndo 1a hing ding, mau thuan

1) (pva)—>(p~rq) 2)(pAg)v(p—a0)
3) p—>(@—p) 4) (a—>(@—p)

5 (p—>a)—q 6) (p—>a)—r

7) p—>(q—r) 8) (pAa) < (T p)

5. Ching minh rang:

a) A< Bva (A A B) Vv (K A E) 1a twong duong logic.

b) (A - B) —->CvaA —)(B - C) khong tuong duong logic.
6. Cho cac ménh dé A, B, C, X v&i bang gia tri chan i

I T [ (= PRy
==l ==
=l == =)
R|lo|o|lr|r|olk|k|X

Hay biéu thi X qua A, B, C bdi phép toan hoi tuyén, phu dinh.

Chuwong II.
1. Cho A, B, C la cac tap hop bat ki. Chimg minh

1)  An(B\C)=(AnB)\(ANC)

2)  AU(B\A)=(AUB)

3)Néu(ANC)c (AnB) va (AuC)c(AUB) thi CcB
4) A\(A\B) = (AN B)



5)(A\B)U(B\A)=(AUB)\(AnB)
2.Cho3taphop A= {XE R|x*-4x+3<0 }, B={xeR]| |x-1|<1}
C= {x e R|x*—-5x+6<0 }.Xac dinh tap hop(AUB)NC va (AnB)uUC.
3. Cho A={xy)eR?|2x+3y=5} B={xy)eR?|3x+y=7 } .Xacdinhtdp
hop (AnC)
4. Chtrng minh ring

1) (AuB)xC =(AxC)u(BxC)
2)(AnB)xC =(AxC)n(BxC).
5.Xét xem c4c tap hop (AUB)x(CuUD) va (AxC)uU (Bx D) c6 bang nhau hay khong,
6. Cho A la tap hop c6 n phén tir . Tinh s6 tip con ciia A
7.Trong s6 1500 s6 tw nhién tir 1 dén 1500 c6 bao nhidu s6 khéng phai 1a boi ciia bat ki s6 ndo
trong cac s6 3, 4, 5
8. Mot 16p hoc c6 63 sinh vién thanh lap 3 cau lac bo. Mbi sinh vién tham gia it nhit mot cau
lac bo. S6 lwgng sinh vién tham gia cac cau lac bo nhu sau. Van nghé 31, Thé thao 28, Tin
hoc 36. C6 15 sinh vién vira tham gia Vin nghé vira Thé thao. C6 16 ngudi vira Thé thao vira
Tin hoc. C6 7 ngudi tham gia ca 3 cau lac bd. Hoi c6 bao nhiéu nguoi chi tham gia cau lac bo
Tin hoc 2.
Chuong IT1.

1,Cho anh xa f trong cac truong hgp sau. Truong hop nao f song anh

1) FR->R, f(x) =3-2x

2) f: (-0.,0] 5[4, ©.), f(X) =x>.+4.

3) f: (1,+x.) =>[-1, ©.), f(x) =x*.—2x

3x+1
x-1
5) f: [4,9] =>[21, 96], f(x) =x*.+2x-3
6) f: R>R,f(x)=3x-2|x

4) f:R{ 1} — R 3}, f(x) =

7 f: (-1, 1) >R, fx)=IntX
1-x
Xac dinh anh xa ngugc trong truong hop ton tai.

2X
1+x%°

2 Cho énhxa f: R\{0]> R, fX)= =, &nhxag:R—>R, g(x)=
X

a) Anh xa nao don anh, toan anh. Tim g(R).
b) Xac dinh anhxa h=go f.



3.Cho f(x)=-x*.—-2x+3
a) Xac dinh a dé f: R— ( - 0., a] 1a toan anh
b) Xac dinh b dé f: [b, ©.) — (- o., 3] 1a don anh.
4.Choanhxaf:R*> > R ; f(x, y) = (2x, 2y)
A= {(x,y)e R®|(x—4)’ +y’ =4 }. Timf(A) va f *(A)
5. Ching minh céc tinh chat anh va nghich anhciia anh xa f: X »>Y
a)f (AuB)=f(A)uU f(B),
b) f(AnB)c f(A)n f(B),chiravidu f(AnB)= f(A)n f(B)
c) f*(AUB)=f (AU f(B)
d f'(AnB)=f (A f(B).
e)) f *(A\B)=f(A)\ f *(B).
f) fdon anh khi va chi khi véimoi A, B < X, f(AnB)= f(A)n f(B).
g) Ac f(f(A),Vvsi Ac X,

h)y B> f(f™*(B)),vsiB cY
6.Chocac anhxa f: X -»Y , g:Y »Z
a) Chtng minh rang néu f toan anh, gof don anh thi g don 4nh
b) Cho vi du gof don anh nhung g khong don anh
¢) Chung t6 rang néu g don anh, gof toan 4nh thi f toan anh.
d) Cho vi du gof toan anh nhung f khong toan anh
7.Cho anhxa f: X =Y.
a) Chtrng minh rang f toan anh khi va chi khi ton tai anh xa g : Y — X sao cho fog = Idy
b) Chimg minh f don anh khi va chi khi ton tai anhxa g:Y — X sao cho gof = Idy
8. Cho tap hgp X ¢6 n phan tir . Tinh sé song nh tir X 1&n chinh né.
9. Cho tap hop X c¢6 m phan tir, tip hgp Y ¢6 n phan tir. Tinh s6 anh xa tir X vao Y.
10. Cho tap X c6 m phan tir, tap hop Y ¢6 nphan tir, m<n , tinh s6 don anh tir X vao Y.
11. Cho cac phép thé 10 phan tir

_(12345678910] _[12345678910}

34215769108 (34125769807

a) Tinh o vartoo.

b) Phantich o thanh tich cua cac chu trinh doc lap.



12. Cho tap hop X c6 n phan ti, f 12 song anh tir X vao X . Chirng minh ton tai s6 nguyén
dwong kdé f*=1d, voi f* =fofo...f (klan)

sin 2x

13. Cho ham (&nh xg) f: R{0} —R xac dinh bdi f(x) = . Tim ham g lién tuc g: R

—R 1a mo rong cua f'1én toan R

Chuong IV
1.Cho X la tap hop, P(X) 1 tap tit ca cac tap con ciia X. Trén P(X) xac dinh quan hé R nhu

sau ARB néu AcB.
a) Chirng minh R 13 quan hé thir tw. R ¢6 phai 1a thir tu toan phan khong?

b) Tim phan tir ti tiéu va phan tir t6i dai cua P(X).

2. Cho X = Nx N véi N 1a tap hop sé tu nhién. Quan hé R trén X xé4c dinh nhu sau (a,b) R

(c,d) néu a+d=b+c. Chimg minh R 1a quan hé tuong duong.

3.Goi Z 1a tap cac s6 nguyén. Dit Z* = Z \{0}, X= ZxZ*. Tén X xac dinh quan hé R nhu
sau (a, b)R(c, d) néu ad = be. Chimg minh R la quan hé tuong duong.

4. Gia str A, B 1a cAc tap hop vd < 1a quan hé thir tu toan phan trén B. Gia st f: A— B la
mot anh xa. Ta xac dinh quanhé R trén A nhu sau a;R a; néu fa;) < f(ay) .
a) Chirng minh néu f1a don anh thi R 12 quan hé thir tu.

b) Cho vi du fkhong don anh va R xac dinh nhu trén khong phai 1a quan hé thir tu.

5.Cho R =zxZ xac dinh béi: x Ry néu x + y1a sé nguyén le. Xét xem R c6 phai 1a

quan h¢ tht ty hay quan hé tuong duong hay khong.

6.Cho R =ZxZ xac dinhboi: x R y ndu x + y 13 sé nguyén chin. Xét xem R c6 phai 1a

quan h¢ thtr ty hay quan hé tuong duong hay khong?

7. Cho S la quan hé hai ngdi trén X xX, quan hé nguoc ctia S ky hiéu 1a S™* x4c dinh boi
(x,y)e S < (v.X) € S. Chirmg minh

a) Slaquan hé thir tu thi S™* ciing 1a quan hé thir tu.

b) S la quan hé twong dwong thi S~ ciing 1a quan hé trong duong.

8. Chtrng minh rang tap duoc sp thir ty tot 13 tap duoc sdp thir tu todn phan.



9. TrenR® xétquan hé R, va R, xdc dinh nhu sau. Véix = (x1, X2),
y= (Y1, ¥2),

xR, yo x+ x? =y + vy’

xR, y o xi® +x° <yt + v

Xeét xem cac quan hé trén c6 phai la quan hé tha ty, quan hé twong duong hay khong.

10. Trén tap s6 nguyén Z, xac dinh quan hé dong du (mod 6) = nhu sau:
a=b< (a-b):6
Xéc dinh tap thuong Z/=. Trén Z/ =, ta dinh nghia quan hé “R” nhu sau
xRy < x<y
Chirng minh rang dinh nghia trén la khdng tér (khdng thé xac dinh dugc)
11. Quan hé R trén tap hop X goi 1a quan hé tién thir tu néu né co tinh phan xa va bic cau. Ta
xét quan hé twong duong ~ trén X nhu sau x~y néu xRy
va yRx. Chirng minh quan hé R cam sinh mot quan hé thir ty trén tap thuong X/ ~ .
Bai tip NHOM ~-VANH TRUONG:
1. ChoB={a+b+/2 |abeQ}
Xeét xem B c6 khép kin v&i phép cong, phép nhan thong thuong cia R khong?

2. Trong mdi trudng hop véi phép toan hai ngdi * trén R, xét tinh chat cia nd: giao hoan,
két hop, phan tir trung hod, phan tir dbi xtng.
@ X*y:=xy+1
1
(b)  x*xyr=Txy
2
© x=y:=|xY
3. Xét phép toén hai ngoi trén R?

(X11X2) * (yl, Y2)Z: ()(]_—"z_yj_,x2 ;—yzj

Xac dinh tinh két hop, giao hoan, phan tr trung hod, phan tir d6i xtng.

4.Gia str T ho cac khoang mé ctia R. Xem tap rong & la khoang mé. Vi P(R) 1a tap cac tap
con cua R, chirng minh

(@) T doéngkin vaiphép () trén P (R).

(b) F khong dong kin véi phép U trén P (R).



5. Cho X, Y lacac tap hop, * : Y x Y — Y la phép toan giao hoan, két hop, kha nghich (moi
phan tir déu c6 phan tir d6i ximg), va f : X — Y la song anh. Trén X xac dinh phép toan.
X, 0 Xz = () * f(x2))
Chirng minh 0 ¢6 tinh chat két hop, giao hoan va kha nghich.
6. Gia sar X, Y la cac tap hop, * : Y x Y — Y la phép toan hai ngdi. F(X,Y) la tap cac anh
xa tir X vao Y. Ching to6 * cam sinh phép toan hai ngéi trén F(X,Y) ma ta cling ky hiéu *.
7. Gia sir X 12 tap hop, trén d6 c6 phép toan hai ngdi (*) n6 két hop, kha nghich. Chirng to
(*) cam sinh phép toan hai ngéi trén P (X) ciing ky hiéu (). Xét tinh két hop, don vi, kha
nghich cta no.
8. Gia sir X 14 tap tuy y. Xét anh xa
#* I X x X > X
(6 y)=x 5 y=x
Chtng minh X 1a nira nhom, phép toan c6 giao hoan, c6 don vi khong?
9. X & ntra nhém vai phép nhan ().
a) Chirng minh néu ab=ba, Va, b € X thi (ab)"=a". b" n>1
b) Néu a,b 12 hai phan tir (ab)? = a?b? thi c6 suy ra ab=ba hay khong?
10. X¢ét tich Pé cac N" (n>1) vai N 1a vi nhém cong cac sb tu nhién. Trén N" xéac dinh phép
toan cong “+* nhu sau (ay,..,a,) + (b1,..,bn):= (a1 + by,.., an + by).
Chtrng minh N" 14 vi nhém giao hoan.
11. Ching minh céc tap hgp sau day 1ap thanh nhom
a) Tap cac sb nguy@n boi cia m cho trude Voi phép cong
b) Tap hop céc sb thuc duong véi phép nhan
¢) Tap hop cac s6 thyc khic 0 voi phép nhan
d) Tap hop céc sb hiru ty 2", n € Z vai phép nhan
e) Tap M = {1,-1} v&i phép nhan
f) Tap hop cac sb thuc dang a + bv3;a,b e Z véi phép cong
g) Tap hop a+b3,a%+b%# 0;a,b e Q voi phép nhan
h) Tap hop cac da thirc bac khong qua n véi phép cong
12. Cho X la nira nhém khéac rong, a € X
aX ={ax| x € X}
Xa={xa| x e X}
Chtng minh X 1a nhom khiva chikhi Xa=aX=X, Vae X



*VANH SO NGUYEN — THUAT TOAN EUCLIDE
13. Dung thuat toan Euclide dé tim udc chung 16n nhét va bdi chung nho nhat cta cac cip sd
Sau:
a. 3195 va 630 b. 1243 va 3124
14. Tim céc s nguyén a va b sao cho 1243a + 3124b =11

15. Biéu dién cac sosau theo co s 6.
2) 2011 b) 3125
16. Thuyc hién cac phép toan sau trong hé co s6 7.

a. 3145, +5436,,

b. 6145, —5451,,

c. 3142, —5463,,

d. 3142, %54,

18. Xay dyng phép chia trong hé co s6 5?

SO PHUC
19. Viét cac s6 phirc sau dudi dang chinh tic:
a) (1+i/3)° b) &1-iv3
21
0) 8*313 d) (2+iV12)° (3 -i).
20. Tim nghiém phtrc cua phuong trinh sau:
a) z22+z+1=0 b) z*+2iz-5=0
¢) z'-3iz"+4=0 d z°-72°-8=0
4
6) E”f;ﬁ f) 28 (3 +i) =1-i.
z—i

21. Chimg minh néu z +l =2cos0 thi z" +in =2cosnf, Vn e N
z z

22.Tinh téng cac can bac n cua 1.

a) Tinhtong cac cin bac n cia sb phuc z bat ky.

b) Cho g, =c052—kn+isin2—kn;k=O,1,...,(n—l). Tinh tong
n n
n-1
S=Zskm (meN).
k=0

9 J—
23. Cho phuong trinh (x+D) -1 =0.
X

a) Tim céc nghiém cua phuong trinh trén.

b) Tinh mdédun cua cac nghiém.



8
c) Tinhtich cua cac nghiém tir d6 tinh Hsin%.
k=1

24. Tim nghiém phtic cua phuong trinh sau:

a) 7' == b) z'=z+z.

25. Cho X, y, z la cac s6 phirc ¢6 modun bang 1. So sanh modun cia cac sb phitc x +y + z va
Xy + yz + zX.

CHUONG

HAM SO MOQT BIEN SO

I. Khai nigm ham sé
1. Tim tap xac dinh cta cac ham so

2X
=4lg(tanx) b) y=arccos— =
a) y=4/lg(tanx) b)y Ti c) Yy oy

d) y =arcsin(2cosx)

2. Tim mién gia tri cua ham s6
a) y=Ig(l-2cosx) b) y:arcsin(lg%j
3. Tim f(x) biét
) f(x—lj:x2+i2 b) f(ij:x2
X X X+1
4. Tim ham nguoc cta ham s6
a) y=3x+2 b)yzl_—x c)yzl(ex+e‘x) (x>0)
1+ x 2
5. Xét tinh chén 1¢ ctia ham sb
a) f(x)=a*+a™* (a>0) b) f(x)=In(x+v1+x?)

c¢) f(x)=sinx+cosx
6) Chirng minh rang bat ki mot ham sb nio xéac dinh trén mot khoang dbi xtimg (—a,a) véi
a>0 ciing Qéu biéu dién duoc duy nhat dudi dang tong ciia mot ham chin va mot ham le.
7. Xét tinh tuan hoan va tim chu ki cua ham so sau:
a) f(x)=Acosix+ Bsinix b) f(x)=sin’x

i . 1. 1.
o) f(x)=sinx? d) f(x):5|nx+Esm 2x+§sm3x
I1. Gidi han ciia ham sé.
8. Tim céc gidi han
C x0_ox 41 . (x"-a")-na"(x-a)
a) lim———— b) lim >
x->1 X7 —2x+1 X—>a (x—a)
9. Tim gigi han

a) lim X+ X+VX o) lim (\3/x3+x2—1—x)

X—>+00 Jx+1 X—>-+00

(neN)




lim M1+ ax — Y1+ bx @ lim 1+axY1+bx —1
x—0 X x—0 X

c)

10. Tim gi6i han

arcsin x°
: (e —1)In(2x+1) . sinx-sina
a) lim - b) lim
x>0 (1-cosx)sinx x>a  X—a
3
i COS X —X/COS X . 1-cosxcos2xcos3x
c) lim J - 2\/ d) lim
x—0 sin‘ x x—0 1-cosx
x-1
) x1
. Xe =1 |x . )
e) Ilm[ > f) lim {/cos/x g) limn?(¥Ux -"¥x), x>0
x—o| X +1 x—0" N—o0
11. Tim gi6i han
. .1 . . i
a) Ilm(xsm— b) I|m<sm\/x+1—sm\/§)
x—0 X X—>00

o) lim (sin(In(x +1)) —sin(In x))

12. Khi X — 0" cip VCB sau c¢6 tvong duong khong?

a(X)=x++X va  B(x)=e"* —cosx
I11. Ham sé lién tuc
13. Tim a dé cac ham s6 sau lién tyc tai X =07
1-cosx

= 22 khi x#0 axZ+bx +1 khi x>0
a) f(x)=9 x? b) g(X)Z{ . chi
a khi x=0 acosx+bsinx i x<0
14. Piém X =0 1a diém gian doan loai gi cua ham s6
sin— ax _ bx
8 X e —e
a)yzl—ZTgx b)y:el/x—l C)YZT (a=h)



