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PREFAGE
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SAYILAR / NUMBERS

BOLUM / CHAPTER

('I'EHEI KAVRAMLAR / BASIC CONCEPTS )

Sayi: Cokluklan gosterebilmek igin kullamilan sembollere sayr denir.
Rakam: Sayilar yazmak igin kullanilan sembollerden her birine rakam denir.
Rakamlar kiimesi; {0,1,2,3,4,5,6,7,8,9}

Number: Symbols used in order to express quantities.
Digit: Each symbol used to expression of the numbers is called a digit.
Set of digits: {0, 1,2, 3,4, 5,6,7, 8, 9}

iSLEM ONCELIGI / THE ORDER OF OPERATION

Herhangi bir sayi kiimesinde toplama, gikarma, carpma ve bolme islemleri (yani, dért islem) yapilirken asagidaki sira uygulanir:

> Parantez, koseli parantez, mutlak deger ve kesir gizgisi gibi grup sembolleri igeren islemler yapilr.
»  Usli ifadeler sadelestirilir.

»  Soldan saga dodru garpma ve bdlme yapilir.

,.

Soldan saga dogru toplama ve ¢ikarma yapilir.

In any set of numbers addition, subtraction, multiplication and division must be done as the following order.

»  Perform operations inside grouping symbols. Grouping symbols include parantheses ( ), brackets [ ], braces {},
absolute value symbols | 1, and the fraction bar.

»  Simplify exponential expressions.

A

Do multiplication and division as they occur from left to right.

» Do addition and subtraction as they occur from left to right.

Csn\'l HOMELERI / NUMBER SETS )
»  Sayma sayilan kiimesi / Set of counting numbers: C={1,2,3,4, ... }

»  Dodgal sayilar kiimesi / Set of natural number: N={0, 1,2, 3, 4, ... }

»  Tam sayilar kilmesi / Set of integers: Z={... , -3, -2,-1,0,1, 2, 3, o

»  Negatif tam sayilar kiimesi / Set of negative integers: 2~ = {..., =3, -2, -1}

»  Pozitif tam sayilar kilmesi / Set of positive integers: Z* = (1,2, 3, ... }

»  Rasyonel sayilar kiimesi / Set of rational numbers: Q = {%: abeZ b+0}

» irrasyonel sayilar kilmesi / Set of irrational numbers: Rasyonel olmayan sayilarin kilmesine irrasyonel sayilar kiimesi

denir. Q" ile gosterilir.
The set of all the numbers which are non-rational is called the set of irrational numbers, and its shown by Q
»  Reel sayilar kiimesi / Set of real numbers: R=Q U Q°

KUARK YAYINLARI KUARK PUBLICATIONS




Bisliim 1 Chapter
Sayilar / Numbers

Qnmu SAYILAR / NATURAL NUMBERS )

> N={0, 1,23, ..} kilmesine dogal sayilar kiimesi, N* = (1, 2, 3, ...} kiimesine de pozitif dogal sayilar kiimesi denir.
» Dogal sayilarda basamak kavrami: Bir dogal sayiy) olusturan rakamlarin yazildiklar yere basamak denir.

» Rakamin Sayi Degeri: Bir veya birden gok basamakl bir sayidaki, herhangi bir rakamin bulundugu basamaga bagl olmadan

tek basina gésterdigi sayiya, bu rakamin sayi degeri denir. Rakamin say1 deeri hi¢ degismez.

> Rakamin Basamak Degeri: Bir veya birden gok basamakli bir sayidaki herhangi bir rakamin bulundugu basamaga gére

aldigi degere, bu rakamin basamak degeri denir.

> N={0,1,2 3, ..}is called set of natural numbers, and N* = {1,2, 3, ...} is called set of pozitive natural numbers.

» The concept of place value in natural numbers: The position of each digit written in a natural number is called the place or
position of that digit.

> The number value of a digit: In a number consisting of one or more than one digits, each one of these digits,
regardless of it's place in the number, has a value; this value is called the number value of that digit. The
number value of a digit never changes.

> The place value of a digit: In a number consisting of one or more than one digits, the value of each of these digits

considering its place in the number is called its place value.

DOGAL SAYILARDA CUZOMIEME / ANALYSIS OF THE NATURAL NUMBERS

Tarmim: Dogal sayinin rakamlarninin basamak degerlerinin toplami seklinde yazilmasina bu sayinin ¢éziimlenmesi denir.
Definition: The application of writing a natural number as summation of the place values of its digits is called the analysis of
that natural number.

(mnu ARITMETIGI / BASE ARITHMETICS )

Tanim; Sayinin tanimlandi§i sayma sistemi o sayinin tabanini olusturur. Bu tabanda yapilan islemlere de taban aritmetigi adi
verilir.

Definition: The countion system on which the number is defined forms the base. Operations that are being done in the base are
called base arithmetics.
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FARKLI BIR TABANDA VERILEN SAYININ ONLUK TABANDA YAZILMAS!
CHANGING A GIVEN NUMBER IN A BASE OTHER THAN TEN TO THE BASE OF TEN

» a, b, ¢, d birer rakam / are digit
t>a, t>b,t>c,t>d

tEN*, t>1olmak Gzere /iftEN*, t> 1

(abed), = x (ab,cd), = x
(abcd)'xa.ﬁb.t2+c.t+d (ab,cd )I=a.t1+b. t% et dt™
L s d.0 d.t2
[ 2 el
b.t# b.t?
a.p a.t
—=x=dt®+ct' +bt? +at? = x=dtZ+ct! +bt?+at

10'LUK TABANDA VERILEN BIR SAVIVI BASKA BIR TABANDA YAZMA
CHANGING A GIVEN NUMBER IN BASE TEN TO A NUMBER IN ANOTHER BASE

» 10 tabaninda verilen sayl, hangi tabanda yazilacaksa o tabana béliintr. Sifir dahil olmak tzere tim kalanlar yazilir. Son ka-
landan baglanarak yazilan rakamlar yeni sayiyi olusturur.
» Divide the number ( base 10) by the new base as many times as possible and write down all remainders, including zeros.

The remainders are the digits of the number written in the desired base, starting from the last remainder.

(mm CIFT TAM SAYILAR / ODD AND EVEN INTEGERS )

Tamm: {..., -5, -3, -1, 1, 3, 5, ...} kiimesinin her bir elemanina tek tam sayi denir. n bir tam sayi iken, tek sayilar 2n — 1 ile
gosterilir.

Definition: Each element of the set {..., -5, =3, =1, 1, 3, 5...} is an odd number. While n is integer, the odd numbers are
represented by 2n = 1.

Tamm: {..., -4, -2, 0, 2, 4,...} kiimesinin her bir elemanina ¢ift tam sayi denir. n bir tam say! iken, cift sayilar 2n ile gosterilir.
Definition: Each element of the set {..., =4, —2, 0, 2, 4,...} is an even number. While n is integer, the even numbers are
represented by 2n.
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TEK VE GIFT TAM SAVILARDA ISLEMLER / OPERATIONS ON ODD AND EVEN INTEGER

Tek tam sayilar / Odd integers: T/O
Cift tam sayilar / Even integers: G/E

> T:T=G > T-T=T

> TG=T > T-G=¢C

> C+C=0 > G G=C

CIIIIIISIIISIYILIHICONSECUTIVE NUMBERS )

Tanim: Belirli bir kurala gére siralanmig sayilara ardisik sayilar denir.
Definition: It is a group of terms going forward following a certain rule.

Ornegin / For example:

1,2,3,4,...n, ... [ardigik sayilar (consecutive numbers)]
204, 8,820, . [ardisik ¢ift sayilar (consecutive even numbers)]
1,3,5,7 ...2n—1, .. [ardigik tek sayilar (consecutive odd numbers)]

ARDISIK SAYILARIN TOPLANMAS! / SUM OF CONSECUTIVE NUMBERS

> Genel Toplam Formiilii / General Summation:
Dizide kag tane eleman oldugunu ve bu elemanlarin toplamini bulmak icin asagida verilen formiiller kullanilir.
To find the number of elements and the sum of these elements in a sequence, these formulas are used:

4 . Son terim — ilk terim
a. Terim sayis| :T= ST

Last term — First term

a. Numberofterms : T= : i
Common diference

Son terim + ilk terim s

b. Terimlerin toplami : § = 5

Last term + First term

b. Sum of terms 1§ = 5 T
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“ L s 14 2#3 45 +n=n.(nT+1) [ Ardisik tam sayilarin toplami ] |

[ Sum of consecutive integers ]

. 2+4+6+..+2n=n(n+1) [ Ardisik gift tam sayilarin toplami ]
[ Sum of consecutive even integers ]

M. 1+3+5+..+(@n-1)=n2 [ Ardisik tek tam sayilarin toplami ]
[ Sum of consecutive odd integers ]

(ISII. SAYILAR / PRIME NUMBERS )

Tanim : Kendisinden ve 1 sayisindan bagka pozitif tam sayi béleni olmayan, 1'den bilyiik pozitif tam sayilardir.
{2,3,5,7,11,13,17, 19, 23, ...}

Definition: Any positive integer bigger than 1 which is divisible only by 1 and the number itself is called a prime number.
{2,8,57,11,13,17,19, 23, ...}

ARALARINDA ASAL SAYILAR / RELATIVELY PRIME NUMBERS

Tarm: 1'den baska ortak pozitif tam say1 béleni olmayan pozitif tam sayilardir.

Ornedin; 25 ve 12, 32 ve 15...

Definition: Two integers of which only common factor is 1 are called relatively prime numbers.
For example ; 25 and 12, 32 and 15...

NSAL CARPANLARA AYIRMA / PRIME FACTORIZATION

Tamm: Bir dogal sayinin hangi asal sayilann ¢arpimi oldugunun bulunmasidir.
Definition: If we consider a natural number as the product of prime numbers, then finding those prime numbers is called prime
factorization.
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6 lizellik / Property .

=¢ Bir tam sayinin pozitif tam sayi bélenlerinin sayisi:

X, ¥,z E€Z*, a, b, c birbirinden farkli asal sayilar olmak tizere

A = a“b¥-c* ise A sayinin pozitif tamsayi bélenlerinin sayisi (x + 1)-(y + 1)«(z + 1) seklinde bulunur.
= The number of positive integer divisors of an integer:

X ¥, ZEZY, a, b, c are different prime numbers;

if A = a*bY.c?, The number of positive integer divisors of A will be calculated by

X+ 1)(y+1)(z+1)

@ lizellik / Property .

=¢ Bir tam sayinin pozitif tam sayi bélenlerinin toplami:

m, n € Z*, ave b birbirinden farkli asal sayilar olmak (izere;

am+1 -1 bn-f-1 —q
A =a™b" ise A sayisinin pozitif tam sayi bélenlerinin toplami ( e B—1 ) dir.

=0 Sum of positive integer divisors of an iteger:

m, n € Z*, a and b are two different prime numbers;

am+‘i_.| bn+1_1
it A=a™b", sum of positive integer divisors of A is ( =1 ° b=3 )

‘ FAKTIORIYEL / FACTORIAL )

Tamm: 1 den n ye kadar olan ardisik dogal sayilarin garpimina n faktriyel denir ve n! seklinde gdsterilir.
Definition:For any positive integer n, n factorial represents the product of the first n positive integers and is shown by n!.
n'=n(Mn-1)}-(n-2)-..-321

ol=1

1=1

=122

3=1-2-3=6

4=1-2-3-4=24

5l=1-2-3-4.5=120
2:3:4:-5-6=720

6l=1-
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(Illﬂlll SAVILARDA BULME / DIVISION IN THE SET OF NATURAL NUMBERS '

Tarim / Definition: A, B, C, D € N*

A — Béllinen (Dividend)
A % B — Bolen (Divisor)
D

C — Bolim  (Quotient)
D — Kalan (Remainder)

» A=BC+D
» D<B

TAM RilLUNEBILME KURALLARI / DIVISIBILITY RULES

2 ile Tam Bijliinebilme / Divisibility by 2

» Bir dogal sayinin 2 ile tam boliinebilmesi igin, say ift olmalidir. Birler basamagindaki rakam cift ise kalan 0, tek ise kalan
1'dir.

» The number must be even to be divisible by 2. If the ones-place of the numbers is even, the remainder is 0, and if the
ones-place of the number is odd, the remainder is 1.

3 ile Tam Biiliinebilme / Divisibility by 3

» Bir dogal sayinin 3 ile tam béliinebilmesi igin, bu sayinin rakamlari toplami 3'tin katlar olmaldir.
» The sum of the digits of a number must be muitiple of 3 in order to the number itself be divisible by 3.

4 ile Tam Boliinehilme / Divisibility by 4

» Bir dogjal sayinin 4 ile tam bélinebilmesi igin, sayinin son iki basamaginin 4 ile tam béliinebilmesi gerekir.
» The last two digits of the number must be divisible by 4 in order to the number itself be divisible by 4.
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3 ile Tam Biiliimebilme / Divisibility by 5

> Bir dodal sayinin 5 ile tam béliinebilmesi igin sayinin birler basamag, 0 ya da 5 olmalidir.
> The units digit of the number must be 0 or 5 to be divisible by 5.

9 ile Tam Béliinebilme / Divisibility by 9

» Bir dogal sayinin 9 ile tam bélinebilmesi icin, bu sayinin rakamlarinin toplami 9'un katlarn olmalidir.
»- The sum of the digits of the number must be multiple of 9 in order to the number itself be divisible by 9.

Tiile Tam Béliinehilme / Divisibility by 11

» Bir dogal sayinin 11 ile tam bélinebilmesi igin sayinin birler basamagindan baslayarak her bir rakam sagdan sola sirasiyla
e e
isaretleriyle isaretlenir. Daha sonra (+) isaretliler ile (-) isaretliler toplanarak farklan alinir ve fark 11'in kat ise bu sayl 11 ile
tam bolandr.

> In order to a number be divisible by 11, the digits of the number, starting from the units digit, from left to right get signs "+
—+—+—...." respectively;
afterwars, the positive and negative numbers sum up to find their difference, if the difference is a multiple of 11, then this number
is divisible by 11.

(onin [ORTAK BOLENLERIN EN BUYUGD) / GCF (GREATEST COMMON FACTOR) )

Tamm: iki ya da daha fazla dogal sayiyi ortak olarak tam bélebilen, en blyiik dodal sayiya, bu sayilarin ortak bélenlerin en
bilyiigii (OBEB) denir,

Definition: The greatest number, which divides two or more than two numbers commonly, is called GCF(Greatest Common
Factor).

(nm (ORTAK KATLARIN EN KilGUGD) / LCM (LEAST COMMON MULTIPLE) )

Tanim: Iki ya da daha fazla dogal sayinin ortak katlarinin en kiigiigiine o sayilarin ortak katlarinin en kiigiigii (OKEK) denir.
Definition: The least common multiple of two or more than two numbers is called LCM(Least Common Multiple) of those
numbers.
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Temel Kavramlar / Basic Concepts

1. 12-3:(3-4)+10=7
A) 19 B) 20 Cc)23 D) 24 E) 25
K
u
A
R
K
Y
A
Y
1
N
E
2, —(4+2:2+5)4+4-32="7 ;
1
A)-6 B)-0 ©C)-20 D)4 B0
3. abeN*
a-b=24 = min(a+b)=7?
A) 14 B) 25 C) 10 D) 15 E) 12
K
u
A
4, ab,ce’ R
= min(a + 3b + 4c)="? ::
A)8 B) 13 c)0 D) 19 18 o
L
I
C
A
T
1
o
N
S

Coziimlii Ornekler / Examples with Solutions 1

), ¢éziim / Solution 1:
~12-32 (3-4) +10
3
- 12 8+ (1) +10
3+ 1)
+3
- 124+3+10
= 25

Yanit / Answer E

m Céziim / Solution 2:

= —(-4+2+2 +5)4+4- Eg
i 6
= —(-4+1+5)4+4-6
2

= —(2)4+4-6
= -8-2
= —-10
Yanit / Answer B
m Goziim / Solution 3:

a, b € N* olmak (izere a + b’nin minimum degeri icin,
birbirine en yakin iki dogal say1 secilimelidir.

For the minimum value of a + b, where a, b € N*,

The two closest natural numbers should be chosen.
ab=24

a=6b=4igin=6-4=24olup
Fora=6b=4,=64=24is

min(a + b) = 6 + 4 = 10°'dur / min(a + b)=6+4=10.

Yamt / Answer G

S\, ¢éziim / Solution 4:

a, b, ¢ € Z olmak iizere min(a + 3b + 4c) icin,

a, b ve c sayilar birbirinden farklidir demediginden
hepsi 0 segilebilir.

0O yiizden min(a + 3b + 4c)

For min (a + 3b + 4c) where a, b, c € Z,

Since it is not said that the numbers a, b and ¢ are
different from each other.

0 can all be selected.

=0+30+40

= 0'dir.

Yamit / Answer C
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Pekigtirme Testi / Reinforce Test 2 i

AB, BAEN,
AB +BA =132
= min(B) = ?

A) 0 B) 1 C)2 D)3

AB,BC,CAEN, AxB#C
AB + BC + CA = 121
= max(A)=?

A)9 B)8 c)7 D)6

AB,BAEN,
AB-BA=5A-4B+8
= A+B=7?

AT B) 12 C)13 D) 14

ABC, AB €N,
AB + 232 = ABC
= A+B+C=7?

A) 10 B) 11 C)12 D) 13

5. AA BBEN,
AA-BB = 847
= A+B=27
E) 4 A)4 B)5 D)7 E)8
K
u
A
R
K
Y
A
Y
I
N
L
R 6 ABCBCEN,
! ABC=71-BC
= A+B+C=7?
A)6 B)7 D)9 E) 10
E)5
7. 4dab,baeN,
4ab = (ba)-12 + 33
= a+b=7?
A)7 B) 8 D) 10 E) 11
E) 15
K
u
A
K 8 abceN,
R ax=3,6
u
B bx=72
'I' cx=5
c = X-(abc) = ?
A
T A)435  B)436  C)437  D)438  E)439
o]
N
S
YANITLAR / ANSWERS "
F 2-B 3-A 4-E |
E) 14 | 5-E 6-C 7-B 8-c_|
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1. (435),=(X);, = X=7

Taban Aritmetigi / Base Arithmetics

ilim 1

A) 218 B) 219 C) 220 D) 221 E) 222
2. (683),= X) g = X= ?
A) 10212 B) 10213 C) 10214
D) 10215 E) 10216
3. (4x2),=164 = X= ?
A)3 B) 4 C)5 D)6 EYi7
4. (24)y(M)s+ (113);=7
A) (2000), B) (2132), C) (2302),
D) (2322) E) (2332),
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—:ﬂbl'z—-<b<X3>C7§

.——————'cnzo——ibo—r-wc:'ux:ubcz

S\, Gaziim / Solution 1:

x=57°+37" +47
x=51+37+449
x=5+21+196

x =222

Gozimlii Ornekler / Examples with Solutions 3

Yanit / Answer E

(@ Goziim / Solution 2:

x=10213

Yanit / Answer B

uﬁ Coziim / Solution 3:

2.60 + x.6' + 4.6° = 164
2 + 6X + 144 = 164

6x=18
X=J
Yanit / Answer A
ll’_%\. Goziim / Solution 4:
(24) 5
x (4 (2134)
(24) 5 + (113)4
+ (211)4 (2302)¢
(2134) ¢

Yanit / Answer C
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